GOVERNMENT REGULATION OF THE
AUTOMOBILE INDUSTRY
Nk‘.

I

KSU LIBRARIES

11 11
H 0111111111111
A11900 493,063

AP
N

—

HEARING
BEFORE THE

SUBCOMMITTEE ON ECONOMIC STABILIZATION
OF THE

COMMITTEE ON
BANKING, HOUSING, AND URBAN AFFAIRS
UNITED STATES SENATE
NINETY-SIXTH CONGRESS
FIRST SESSION
ON

IMPACT OF GOVERNMENT REGULATION ON THE AUTOMOBILE
INDUSTRY AND EFFECTS ON THE OVERALL ECONOMY

APRIL 26, 1979

Printed for the use of the
Committee on Banking, Housing,and Urban Affairs

GOVERNMENT REGULATION OF THE
AUTOMOBILE INDUSTRY

HEARING
BEFORE THE

SUBCOMMITTEE ON ECONOMIC STABILIZATION
OF THE

COMMITTEE ON
BANKING, HOUSING, AND URBAN AFFAIRS
UNITED STATES SENATE
NINETY-SIXTH CONGRESS
FIRST SESSION
ON

IMPACT OF GOVERNMENT REGULATION ON THE AUTOMOBILE
INDUSTRY AND EFFECTS ON THE OVERALL ECONOMY

APRIL 26, 1979
Printed for the use of the
Committee on Banking, Housing, and Urban Affairs

U.S. GOVERNMENT PRINTING OFFICE
48-401 0

WASHINGTON: 1979

COMMITTEE ON BANKING, HOUSING, AND URBAN AFFAIRS
WILLIAM PROXMIRE, Wisconsin, Chairman
JAKE GARN, Utah
HARRISON A. WILLIAMS, JR., New Jersey
JOHN TOWER, Texas
ALAN CRANSTON, California
JOHN HEINZ, Pennsylvania
ADLAI E. STEVENSON, Illinois
WILLIAM L. ARMSTRONG, Colorado
ROBERT MORGAN, North Carolina
NANCY LANDON KASSEBAUM, Kansas
DONALD W. RIEGLE, JR., Michigan
RICHARD G. LUGAR,Indiana
PAUL S. SARBANES, Maryland
DONALD W. STEWART, Alabama
PAUL E. TSONGAS, Massachusetts
KENNETH A. MCLEAN, Staff Director
M. DANNY WALL, Minority Staff Director
ANTHONY T. CLUFF, Minority Assistant Staff Director

SUBCOMMITTEE ON ECONOMIC STABILIZATION
DONALD W. RIEGLE, JR., Michigan, Chairman
RICHARD G. LUGAR, Indiana
JOHN TOWER,Texas

WILLIAM PROXMIRE, Wisconsin
ADLAI E. STEVENSON, Illinois

THOMAS F. DERNBURG, Staff Director

CONTENTS
THURSDAY, APRIL 26, 1979
Opening statement of Senator Riegle
Importance of the automobile industry

Page

1
1

LIST OF WITNESSES

Roger B. Smith, executive vice president, General Motors
Prepared statement
Cost of complying with Government regulations
Tough DOT schedule on fuel economy
Automotive emission standards
Productivity affected by regulations
Fred G. Secrest, executive vice president, environmental safety and industry
affairs, Ford Motor Co
Prepared statement
Industry sensitive to fluctuations in the economy
Product line redesigned
Dangers of regulation
Change of tax policy
Depreciation schedules for equipment
Japanese productivity
Sydney L. Terry, vice president, public responsibility and consumer affairs,
Chrysler Corp
Prepared statement
Regulations threaten Nation's economy
Front-loaded versus straight-line standards
Coordination of entire regulatory process
Frederick A. Stewart, vice president, Government affairs, American Motors
Corp
Prepared statement
Increase in cost to consumer
AMC-Renault to build new passenger car
Additional time needed for introduction of new car
Panel testimony:
Economic problems facing the country
Leadtime needed to produce new car
Industry's return on sales is down
John B. White, deputy director, Office of Management and Budget
Prepared statement
Impact of regulation on the automobile industry
Major study released by Business Roundtable
President issues Executive Order 12044
Regulatory analysis review group
Conflicting areas of regulations
Subcommittee to help with study
John F. O'Leary, Deputy Secretary, Department of Energy
Prepared statement
New Products with advanced designs
Prime target with energy problem
Fuel economy program
Flexibility to achieve a given objective
Suggest executive branch to submit modifications
Additional unique problems

3
8
3
4
5
6
19
25
19
20
22
23
34
35
36
41
36
38
39
48
54
48
50
52
62
63
65
68
73
68
69
70
71
82
83
83
87
84
86
92
93
94
95

IV
Panel testimony:
Gasoline consumption projection for 1985
Studies of the development of synthetic fuels
Capital costs—reduced or stretched?
Exemption for importers
Gas guzzler tax
Howard J. Dugoff, Deputy Administrator, National Highway Traffic Safety
Administration, Department of Transportation
Prepared statement
National Highway Traffic Safety Administration
Benefits of fuel economy standards
Projection of capital need
Request linear increase of gas mileage
Energy policy and Conservation Act
David G. Hawkins, Assistant Administrator, Air, Noise, and Radiation, Environmental Protection Agency
Prepared statement
Cost and benefits of environmental regulations
European economic community environmental standards
Macroeconomic effect on the economy
Complete study of auto industry needed
Consumer costs
Coordination of regulatory activities
Peter J. Petkas, Director, U.S. Regulatory Council
Prepared statement
President's regulatory reform program
Industry subjected to extensive regulations
Fiscal impact of governmental activity
Comprehensive economic analysis
Panel testimony:
Increased capital investment required
Cost to reduce air pollution added to price of cars
Emission control reductions
Least emission, best mileage and safety
TABLES, CHARTS, AND EXHIBITS SUBMITTED FOR THE RECORD
Increased motor fuel consumption incurred by reducing current interim
1981-84 automobile fuel economy standards to straight-line standards
Energy Policy and Conservation Act, fuel economy standards

Page

97
98
99
101
102
102
110
102
103
105
108
108
115
122
115
116
117
118
119
120
134
144
134
135
136
137
138
157
158
159

93
61

SUPPLEMENTAL DATA SUPPLIED FOR THE RECORD
Comparison of investment projections by NHTSA and automobile manufacturers:
General Motors
Ford
Chrysler

140
141
142

APPENDIX
Response to written followup questions of Senator Riegle:
American Motors Corp., Frederick A. Stewart, vice president
Chrysler Corp., Sydney L. Terry, vice president
Department of Energy, John F. O'Leary, Deputy Secretary
Ford Motor Co., Fred C. Secrest, executive vice president
General Motors, Roger Smith, executive vice president
National Highway Traffic Safety Administration
Office of Management and Budget, John B. White, Deputy Director
U.S. Regulatory Council, Peter J. Petkas, Director
American Motors Corp:
Domestic manufacturer automobile average fuel economy projections
EPA test procedure changes since 1975
Fuel economy standards, passenger automobile
Letter to Joan B. Claybrook, Administrator, NHTSA from William C
Jones, manager, emissions and energy standards
Regulations that potentially offset fuel economy improvements
Statement presented before the Subcommittee on Energy and Power of the
Committee on Interstate and Foreign Commerce
Chrysler Corp.:
Alternative fuel economy standards
"Air Pollution and Human Health," by Lave and Seskin, chapter 10
submitted for the record
Average annual benefits and costs resulting from the current fuel economy
standards compared to the base standards
Average annual changes from base case in exports and imports
Average annual oil import reductions from base case
C. M. Heimen, Chrysler Corp., remarks at conference on "Examination of
the Scientific Basis for Government Regulations"
Capital expenditures versus net income 1962-85
Change in domestic industry and import volume:
Best estimate delay
Judgment forecasts
Chase Manhattan Bank:
"Cost-Benefit Analysis of the 1979-85 Fuel Economy Standards," summary report by Chase Automotive Division, information services
department and Energy Economics, corporate banking department
Choice distribution
Chrysler's final capital spending estimates
Chrysler share of segment
Comparison of the base case and the current standards
Corporate shares of domestic market
Corporate strategies of the automotive manufacturers, report by Harbridge
House, Inc
Current fuel economy standards
Delay implications of the alternative forecasts
Demographic statistics for selected automobile segments
Direct fuel and oil import savings attributable to more stringent standards
Economic impacts—consensus basis
Employment losses—consensus basis
EPCA fuel economy standards
Factors affecting the decisions of new car buyers by new car size
Factory installed engines and power options in cars
Feasible fuel economy improvements:
New technologies
Engines
Weight reduction
Summary
(V)

Page

164
216
560
674
714
840
961
974
186
204
185
190
208
177
243
491
346
328
327
519
333
307
309

240
304
220
331
258
330
222
253
308
285
317
323
324
252
284
283
266
268
269
270

VI
Financial comparisons
Fuel economy standard related changes in passenger car attributes
H. C. Wainwright & Co., Economics; report
H. C. Wainwright & Co., Economics; report, "Impact of Government
Regulations on Competition in the U.S. Automobile Industry"
Impact of price spreads on domestic industry volume
Incremental safety related costs to society of current NHTSA fuel economy
standards
Losses in vehicle attributes from buyers moving down to meet the fuel
economy standards
Market mix shift implied by 1983 standard of 26 mpg
North American capital investments per calendar year 1978-84
North American car and truck long-range capital plan (1978-85)
North American car and truck total ER & D—including investment
Percentage change in real GNP from base:
Best estimate
Pessimistic
Optimistic
Percent selection of consumer options by intender segments
Price spread scenario:
Segment price increases relative to base case
Impact on mix during 1982-85
Projected average fleet fuel economy levels domestic industry
Reasons for consumer choice by option selected high to compact intenders
Reentry distribution
Scenarios presented to new car intenders
Selected future product attributes
Share of total cars
Source and use of funds 1981-85:
Best estimate
Pessimistic
"State of the U.S. Automotive Industry," paper by Ford Motor Co
Summary of current safety standards
Summary of major proposed amendments to safety standards
Summary of current noise regulations
Total fuel consumption
Total fuel savings
Department of Energy:
Automobile fuel demand by fuel type
Automobile fuel demand by vehicle type—base case
Base case fuel economy levels
Base case:
New vehicle registrations
Fuel economies
Scrappage rate
Percent leaded
VMT/passenger car by age
VMT/light truck by age
Calculation of 1985 fuel economy—optimistic—scenario
Calculation of 1985 fuel economy—pessimistic scenario
Calculation of the consumer cost increase of the average 1985 automobile
due to fuel economy standards—optimistic—scenario
Calculation of the consumer cost increase of the average 1985 automobile
due to fuel economy standards—pessimistic scenario
Comparison of base case passenger car estimates with actual data recorded
in 1975-77
Cost effectiveness analysis of 1985 mandatory fuel economy standards
Cost and fuel economy improvements of specific technologies required to
meet 27.5 mpg. in 1985 standard—optimistic scenario
Costs and fuel economy improvements of specific technologies required to
meet 27.5 mpg. in 1985—pessimistic scenario
Effect of individual factors on range in fuel demand relative to base case
EPA/on road fuel economy relations for 1974-77
Estimates of diesel penetration of new registrations by class of automobile
Estimates of light truck scrappage
Estimates of passenger car scrappage
Estimates of VMT/light truck

Page

332
274
361
300
342
281
280
219
217
218
320
321
322
288
297
298
272
290
305
286
275
282
335
336
347
540
549
551
315
313
627
625
616
662
663
664
665
666
666
581
585
582
586
624
576
580
584
644
618
629
614
613
611

VII
Estimates of VMT/passenger car
Energy and Environmental Analysis, Inc.; paper, "Factors Influencing
Automotive Fuel Demand"
High NEP II fuel price scenario
Historic scrappage of the automobile fleet by age of vehicle
Impact of fuel economy shortfall
Impact of new vehicle fuel economy levels in 1990
Impact of new passenger car registrations
Impact of passenger car scrappage
Impact of VMT/passenger car
Increase motor fuel consumption incurred by reducing current interim
1981-84 automobile fuel economy standards to straight-line standards
In-use fleet on-road fuel economy
1985 mandatory fuel economy standards: cost effectiveness summary
Mandatory fuel economy standards in the Energy Policy and Conservation
Act
Mileage factor by vehicle age
Motor fuel price forecast
New car fleet fuel economy (domestic and imports)
New registrations of passenger cars and light duty trucks
North American capital investments per calendar year 1978-84
Passenger automobile fuel consumption
Projection of new light truck
Projections of new passenger car registrations
Sources of factors used in alternative cases
Sources of factors used in base case
Ford Motor Co.:
Comments on NHTSA third annual report to Congress on automotive fuel
economy program
Fuel economy capability as assessed by NHTSA in mid-1977
NHTSA versus Ford safe passenger car projections
NHTSA projections of capital spending for Ford North American
operations
NHTSA projections of cash flow for Ford North American operations
NHTSA projections of the costs to consumers for 1978-85 fuel economy
standards
Comparison of passenger car product plans assumed by NHTSA versus
Ford's plans:
1980 model year
1981 model year
1982 model year
1983 model year
1984 model year
1985 model year
Comparison of Ford and NHTSA assessments of fuel economy benefits
attributable to advanced technology for passenger cars:
1980 model year
1981 model year
1982 model year
1983 model year
1984 model year
1985 model year
General Motors Corp.:
Allocation of fuel economy differences between 1979 Federal and California
passenger cars
Analysis of DOT report to the Congress on the automotive fuel economy
program of January 1979
Analysis of NHTSA July 1977 rulemaking support paper
Average NO2 concentration in 2000
Chicago electrical power generating capacity
Economic impact of the current and alternate fuel economy schedules
Economic issues and alternatives associated with the fuel economy program
Effect of varying assumptions on oxidant projections
EPA test procedure study fuel economy results

Page

609

595
592
588
638
636
630
634
632
594
620
590
577
589
567
565
605
575
566
607
603
641
623
680
682
688
691
693
696
702
703
703
703
703
704
705
706
707
708
709
710
801
724
745
823
828
786
766
831
784

a

VIII

Page

781
EPA test procedure study test configurations
764
Exhibit I. Capital spending forward outlook
Exhibit II. Increased consumer cost for Government standards over 1979
765
models
773
Exhibit III. Current fuel economy standards
Exhibit IV. Cost of Goverment regulation, cost to consumer of fuel
economy, emissions and safety standards constant 1979 economic levels
774
increase versus prior year
Exhibit V. Cumulative product costs for all regulations and fuel saving
775
benefits
803
Fuel economy at MY 1981 emission levels
793
Fuel economy standards
805
Future long-term passenger car exhaust emission standards
General Motors advanced emission control systems development progress,
816
report submitted to EPA
802
GM MY 1981 fuel economy penalty on C-4 prototype vehicles
829
Growth rate projections, stationary NO.sources
826
Growth rate projections—vehicle miles travelled
814
Impact of Government regulations on General Motors
Letter to Donald Bischoff, Department of Transportation from T. M
799
Fisher, director, automotive emission control
Letter to Joan Claybrook, Administrator NHTSA from Betsy Ancker, vice
722
president, environmental activities staff
Letters to Michael M. Finkelstein, Associate Administrator for Rulemaking, NHTSA from T. M. Fisher, director, automotive emission
740, 776
control
Letter to Michael P. Walsh, Deputy Assistant Administrator, U.S. Environmental Protection Agency from T. M. Fisher, director automotive emis778
sion control
780
List of test procedure changes at EPA between MY 1975 and MY 1980
820
Published estimates of necessary CO2 emission standard
782
Vehicle test plan
825
.U.S. human population growth projections
National Highway Traffic Safety Administration:
858
Cost of automatic restraints
"Improving Government regulations," from the Federal Register, Feb. 26,
860
1979
893
Prices of oil as of May 1979
Report on request by General Motors and Ford to reduce fuel economy
873
standards for MY 1981-85 passenger automobiles
Office of Management and Budget:
964
Regulatory Analysis
969
Regulatory analysis review group list of reviews completed as of June 1979

GOVERNMENT REGULATION OF THE
AUTOMOBILE INDUSTRY
THURSDAY, APRIL 26, 1979

U.S. SENATE,
COMMITTEE ON BANKING, HOUSING, AND URBAN AFFAIRS,
SUBCOMMITTEE ON ECONOMIC STABILIZATION,
Washington, D.C.
The subcommittee met at 9:35 a.m., in room 5302, Dirksen
Senate Office Building, Senator Donald W. Riegle,(chairman of the
subcommittee) presiding.
OPENING STATEMENT OF SENATOR RIEGLE

Senator RIEGLE. The committee will come to order. As chairman
of the Subcommittee on Economic Stabilization, I am pleased to
welcome everyone who is in attendance today.
I am especially pleased to have the witnesses, both on this panel
and on the panel to follow.
This subcommittee views inflation as the most serious problem
facing the economy, and we have been undertaking a series of
hearings on its causes and effects.
Today, the subcommittee will address itself to the issue of regulatory inflation, using the automobile industry as a case study.
I believe that these hearings into the regulatory aspects of the
auto industry could not be more timely. There were 170 bills introduced in the 95th Congress for various types of congressional reviews of Federal agency policy.
I can assure you that there is no less interest in the subject in
the 96th Congress.
The President has demonstrated his own concern with this problem when he established the U.S. Regulatory Council and I am
pleased to see that the council has elected to examine automobile
regulation as one of its first major issues.
In the past 10 years, we have witnessed a rapid increase in the
power of the Federal Government over the private sector. The
automobile industry is perhaps the best example of how recently
mandated Government standards can directly affect the lives of
consumers and the economic vitality of an important industrial
sector of our economy.
IMPORTANCE OF THE AUTOMOBILE INDUSTRY
Most economists would acknowledge that few industries are as
important to the overall health of our Nation's economy as the
automobile industry is. It is estimated that about one out of every 5
(1)
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workers in the United States derives his or her income from the
motor vehicle and related industries.
Although I have been a consistent and strong supporter of safety
and clean air legislation, I am deeply concerned about these costs,
together with the related costs involved in complying with fuel
economy standards.
I view these hearings today as an opportunity for spokespersons
from the automobile industry and Government to explain to the
subcommittee, and in turn, to the Congress and to the country, the
various effects of governmental regulation, focusing in terms of
their impact on inflation, employment, productivity and long-term
capital requirements.
Virtually every major decision being made in the automobile
industry today is affected by Government regulation. For this
reason, it is necessary to explore the overall effectiveness of coordination of regulatory decisions between the Department of Transportation, the Environmental Protection Agency, and the Department of Energy.
Today, we are fortunate in having two highly qualified panels of
witnesses who can speak to the automobile regulatory issue. One
panel from the auto industry and the other from the executive
branch.
Speaking for the individual companies will be Mr. Roger Smith,
executive vice president and member of the board of directors of
General Motors; Fred Secrest, the executive vice president, environmental safety and industrial affairs for Ford Motor Co. Mr.
Fred Stewart, who is the vice president of governmental affairs for
American Motors Corp.; and Mr. Sid Terry, vice president, public
responsibilities and consumer affairs for the Chrysler Corp.
On our second panel, we will be hearing from Mr. Howard
Dugoff, the Deputy Administrator of the National Highways Traffic and Safety Administration, Department of Transportation; Mr.
David G. Hawkins, the Assistant Administrator for Air, Noise, and
Radiation and Environmental Protection Agency; John O'Leary,
Deputy Secretary of the Department of Energy; John White, the
Deputy Director of the Office of OMB; and Mr. Peter Petkas,
Director of the U.S. Regulatory Council.
Before I call on our first witnesses, let me stress again that the
purpose and emphasis of the Subcommittee on Economic Stabilization—is to look very carefully at the degree to which automotive
regulations, in their full sweep, really bear on the economics of the
price of automobiles, the capacity of the industry now and in the
immediate future, to meet the financial requirements that come
from these Government standards, and to try to make some judgment as to whether within a context of economic stabilization, we
are doing this job the way it should be done. And if, in fact, it
serves our basic economic interest while we are endeavoring to
meet some other public interests in each of these functional areas.
That will be the central point that we will come back to here,
time and again and that is: What is the economic impact of governmental regulation on the automobile industry, and what are its
implications?
To begin, let me ask you, Mr. Smith, if you will start?
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STATEMENTS OF ROGER B. SMITH, EXECUTIVE VICE PRESIDENT, GENERAL MOTORS; FRED G. SECREST, EXECUTIVE
VICE PRESIDENT FOR ENVIRONMENTAL SAFETY AND INDUSTRY AFFAIRS, FORD MOTOR CO.; SYDNEY L. TERRY, VICE
PRESIDENT FOR PUBLIC RESPONSIBILITY AND CONSUMER
AFFAIRS, CHRYSLER CORP.; AND FREDERICK A. STEWART,
VICE PRESIDENT FOR GOVERNMENT AFFAIRS, AMERICAN
MOTORS CORP.
Mr. SMITH. My name is Roger B. Smith. I am executive vice

president of General Motors Corp. We appreciate the opportunity
to participate in this review of the impact of Government regulation on the automobile industry.
This is a challenging subject because the impact of regulation on
the industry does not stop there, but ripples throughout the national and international economies, affecting the lives of practically all
of our citizens.
There is abundant evidence that the public at large and the
Congress itself is increasingly skeptical of the value of many governmental regulatory programs and concerned with the cost of
excessive controls.
The agencies themselves, however, show no disposition to moderate the rush to regulate and, perhaps, for understandable reasons.
They have their individual mandates and they are staffed, in many
instances, by talented and dedicated people.
It is natural that they continue to produce more and more regulation which is increasingly complex and restrictive.
I want to make it clear that we are not opposed to all regulations. We recognize the need for some regulation where valid
health and safety goals would not be achieved through the action
of a free market.
However, even in instances where regulation is appropriate, the
requirements must be reasonable and provide a benefit which exceeds the costs involved. If they do not, the regulations constitute
mandated waste. This can be ill-afforded in our inflationary environment.
COST OF COMPLYING WITH GOVERNMENT REGULATIONS

From 1974 through 1977, General Motors alone spent almost $4.6
billion in complying and preparing to comply with regulations
imposed by all levels of government. About $2.7 billion was spent
to comply with regulation of motor vehicles in the areas of auto
safety, emission control, and vehicle noise control. That amount
does not include the cost of hardware added to our products to
meet Government standards, nor does it include taxes or workers'
compensation payments.
Also excluded are any costs for complying with the fuel economy
standards. In the past, we regarded those costs for redesigning our
vehicles for better fuel efficiency as being made in response to the
marketplace demands of our customers, not the regulatory demands of the Government.
For 1977, the costs averaged about $243 per car and required
se/vices equivalent to 24,500 full-time GM employees.
Another example of the cost of regulation is the certification of
our cars to the clean air standards. This certification required
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15,000 man-hours of paperwork in 1975, cost $24 million and produced paper the height of the 15-story General Motors building.
Now I would like to turn to the costs that go directly to the
vehicle—the hardware, so to speak.
According to estimates prepared by the Bureau of Labor Statistics, the increase in the cost of an automobile due to safety and
emission standards only—that is, one measure of the burden borne
by the consumer—from the 1968 to 1979 model year was $593.
Based on this calculation, in the 1979 model year with approximately 11.5 million new cars purchased, consumers will pay $6.8
billion more than comparable 1968 automobiles would have cost in
1979 had these standards not been imposed.
Now as large as that amount may seem, it is far less than the
additional amount we estimate GM customers could be paying by
1985 for safety, emissions and fuel economy standards already on
the books. Just to meet those standards could add another $945 to
the cost of the average GM car—and that's not taking inflation
into account.
Among all the regulations affecting the auto industry, the fuel
economy standards have the greatest impact and are potentially
the most disruptive to the industry and the Nation.
The 1985 standard of 27.5 miles per gallon requires nearly a 100percent increase in fuel economy of the average car compared to
the average 1974 model.
For GM, the improvement will require a 129-percent improvement. While we are already about halfway there, having improved
our fleet average from 12 mpg in 1974 to 19 mpg in 1979, the
amount of improvement that remains to be accomplished will be
very costly. We have already put to use the most cost effective
measures to improve our mileage.
TOUGH DOT SCHEDULE ON FUEL ECONOMY

Moreover, the already tough and costly job to meet the 27.5-mpg
goal has been made even tougher and more costly by the unreasonable front-loaded schedule established by the Department of Transportation. This requires large, 2-miles-per-gallon annual improvements in fuel economy in 1981 through 1983, tapering off to a 1mpg increment in 1984 and one-half mpg for 1985. We estimate
that this schedule of standards will add $590 to the cost of a typical
GM car by 1985.
In place of this schedule, we have suggested two alternates to the
DOT for evaluation. One of these progresses evenly at 1.5-mpg
annual increments to 27.5-mpg in 1985. The second would reach
27.5 mpg by 1988.
Although there are only small differences in total fuel consumption between those schedules, we have calculated that for the 198188 period, the first or linear schedule would save our customers
over $7 billion and the other schedule over $10 billion, compared to
the costs associated with the current, front-loaded schedule.
Beyond the consumer costs associated with the current fuel economy standards, there will be substantial additional costs for safety
and emissions. Despite the proven effectiveness of the safety belts
that are now standard equipment on all new cars, the DOT has
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decided to require more costly passive or automatic protection for
occupants.
The only way we know how to meet this standard on any of our
cars that accommodate three passengers in the front-seat is to use
air bags. These will add $500 to $600 per car, depending on volume.
For cars that hold only two front-seat occupants, we intend to
provide some form of passive belt system, which will add approximately $65 to the cost of our cars.
While we are doing our best to make these restraints as acceptable as possible to avoid the waste that was brought on by the illadvised seat belt interlock regulations, the possibility that buyers
may reject these new systems does exist.
AUTOMOTIVE EMISSION STANDARDS
With respect to automotive emissions, we are facing extremely
severe standards for 1981. Meeting these standards requires the use
of a computer controlled catalytic converter, which will add another $240 in consumer cost beginning in 1981 over the 1979
models.
Early auto emission controls provided a good cost/benefit relationship, because large reductions in emissions were achieved at
relatively little cost. Now we have reached the point where the
reductions are small but the costs to achieve them are large. Moreover, these incremental health or clean air benefits to the public
are not commensurate with the additional consumer cost, so the
impact of these incremental costs will unquestionably be adverse.
Unfortunately, the technical measures required to reduce emissions usually impede improvements in fuel economy. We are now
estimating that we will suffer a 5-percent fuel economy penalty in
1980 and a 3-percent penalty in 1981 and beyond. This would seem
to be a good illustration of regulations working at cross-purposes.
Also, on the subject of emissions, GM has successfully launched
the diesel engine as an optional alternate to the gasoline engine in
several of our product lines. Customer acceptance of our diesel
engine has been very gratifying. Diesel fuel economy is 25 to 30
percent greater than gasoline engines of comparable performance.
However, the diesel engine has an uncertain future at this time.
While the evidence to date does not indicate diesel exhaust to be a
health hazard, we fully support a sound scientific investigation into
the matter. We are conducting such a study, the Environmental
Protection Agency also has a study underway as well as the National Academy of Engineering and the Department of Energy.
Our major concerns are that the very stringent articulate standards that have been proposed by the EPA may rule out diesel
engines for 1981 and beyond. If the proposed particulate standards
are implemented for 1981 and 1983, we currently expect to lose up
to 0.8 mpg from our fleet average by 1985.
As you are most likely aware, the Council on Wage and Price
Stability last week criticized the proposed diesel particulate standards as being too stringent and costly, and may unduly discourage
future development of diesel technology. We certainly agree with
that assessment.
Senator RIEGLE. That will be one of the items that we will
to discuss with the panel that comes next, is to how this kindwant
of a
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difference of opinion on the administrative side gets settled, gets
worked out.
This is a perfect case illustration.
Mr. SMITH. That would certainly be most helpful.
The diesel dilemma brings into focus a lead time problem that
extends to other technologies as well. Because the capacity to build
production tools is limited and demand for new tools is very high,
product decisions that are postponed are resulting in extended
delivery times for manufacturing equipment.
We need early regulatory decisions in a number of areas—diesel
emissions being one that grows more critical each day—if we hope
to avoid crash tooling programs that will force us to obtain more
tooling from foreign countries with the attendant adverse effect on
balance of payments.
There is no reasonable assurance that consumers will be willing
to buy the kinds of cars and trucks we will be forced to offer. If
they do not buy them, older cars will be kept in service longer,
which means that more fuel will be consumed and that progress in
highway safety and the control of emissions will be impeded. Additionally, employment in the auto and supplier industries will decrease and the used car market will shrink, restricting the private
transportation for many people who depend upon the availability
of good used cars.
PRODUCTIVITY AFFECTED BY REGULATIONS
Now let me turn briefly to the subject of productivity—particularly how it is affected by regulation.
In the past 10 years, U.S. productivity has grown only half as
fast as it did in the previous 10 years. Technological change generally is regarded as the most important determinant of productivity
growth and it is no coincidence that the decline in the growth of
productivity has been paralleled by a decline in the rate of increased expenditures in the private sector for research and development.
This decline also can be explained largely by the impact of
regulations that magnify risk and divert investment funds away
from activities to increase productivity.
I have already indicated the enormous capital expenditures that
GM will have to make in order to meet federally mandated standards. Those funds have been diverted from activities that might
otherwise have resulted in increased productivity.
To sum up, the impact of regulation in the automotive sector of
the economy alone is significant. With expenditures of the magnitude we and other members of the industry will be forced to make,
it is appropriate to ask whether the consumer who ultimately
bears the burden of these costs is receiving commensurate benefits.
Based on our experience, it would appear that standards often
have been set to achieve arbitrary goals, rather than the attainment of levels consistent with consumer welfare. The attitude all
too frequently appears to have been to hold the industry's feet to
the fire to achieve a level of performance that has been arbitrarily
specified. This approach to environmental and social regulation is
guaranteed to be wasteful.

,
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There are costly shortcomings in our approach to regulation
which the Congress can insist be corrected. We strongly endorse,
among other requirements, inflation impact statements as an adjunct to each proposed regulation. The burden of proof must be on
those who mandate new and still higher standards, for the simple
reason our economy cannot afford mandated waste.
The President's 1978 economic message correctly observed that:
Government's regulations also add to costs of much needed improvements in the
environment and in health and safety of workers and consumers. But there
is no
question that the scope of regulation has become excessive and that
too little
attention is given to its economic costs.

That statement sums up our concern succinctly.
Thank you, Mr. Chairman, and this committee, for the interest
you are taking in this important subject.
[Complete statement of Mr. Smith follows:]

•
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Mr. Chairman, my name is Roger B. Smith, executive vice
president of General Motors Corporation.

We appreciate the

opportunity to participate in this review of the impact of government regulation on the automobile industry.

This is a challenging

subject because the impact of regulation on the industry does not
stop there, but ripples throughout the national and international
economies, affecting the lives of practically all of our citizens.
In the last dozen years or so we have witnessed virtually a
steady stream of new laws that affect business generally and other
very specific laws that control the kinds of cars and trucks
we can build and our customers can buy.

These laws have created a

number of new federal agencies from which regulations are either
proposed or issued almost daily.

As a result, the cumulative tide

of regulations we must now comply with is, indeed, awesome and it
is not diminishing.

There is abundant evidence that the public at

large and the Congress itself is increasingly skeptical of the value
of many government regulatory programs and concerned with the costs
of excessive controls.

The agencies themselves, however, show

no disposition to moderate the rush to regulate and, perhaps, for
understandable reasons.

They have their individual mandates and

they are staffed, in many instances, by talented and dedicated
people.

It is natural that they continue to produce more and more

regulation which is increasingly complex and restrictive.
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At General Motors it is, and will continue to be, our intention
to live up to the letter and spirit of any government mandate, but
we also will continue to challenge any that we believe
are unnecessary,
inappropriate, excessively costly or otherwise lacking in
a benefit
to the consumer.

I want to make it clear that we are not opposed to

all regulations.

We recognize the need for some regulation where

valid health and safety goals would not be achieved
through the
action of a free market.

However, even in instances where regulation

is appropriate, the requirements must be reasonable
and provide a
benefit which exceeds the costs involved.

If they do not, the

regulations constitute mandated waste which can be ill-affor
ded in
our inflationary environment.
In order to obtain some appreciation of the magnitude of
the
regulatory impact on General Motors, we initiated an inventory
of
these costs beginning with 1974 and have conducted a
similar study
each year since then.

I believe the Committee may find the results

of interest, as they bear directly on the subject of
this hearing.
From 1974 through 1977 General Motors alone
spent almost $4.6
billion in complying and preparing to comply with
regulations imposed
by all levels of government.

A breakdown of these expenditures re-

vealed that about $2.7 billion was spent to comply
with regulation
of motor vehicles in the areas of auto safety,
emission control and
vehicle noise control.

48-401 0 - 79 - 2

That amount does not include the cost of
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hardware added to our products to meet government standards, nor
does it include taxes or workers

compensation payments.

Also

excluded are any costs for complying with the fuel economy standards.
for
In the past we regarded those costs for redesigning our vehicles
better fuel efficiency as being made in response to the marketplace
demands of our customers, not the regulatory demands of the government.
Our compliance costs include only research and engineering,
reliability, inspection testing, facilities, tools and rearrangement.
For 1977, the costs averaged about $243 per car and required services
equivalent to 24,500 full-time GM employes.
Another example of the cost of regulation is the certification
of our cars to the Clean Air standards.

This certification required

15,000 man-hours of paperwork in 1975, cost $24 million and produced
paper the height of the General Motors building (15 stories).
Now I would like to turn to the costs that go directly to the
vehicle -- the hardware so to speak.

According to estimates prepared

by the Bureau of Labor Statistics, the increase in the cost of an
automobile due to safety and emissions standards only -- one measure
of the burden borne by the consumer -- from the 1968 to 1979 model
year was $593.

In other words, based on this calculation, in the 1979

model year with approximately 11.5 million new cars purchased,
consumers will pay $6.8 billion more than comparable 1968
automobiles would have cost in 1979 had these standards not been
imposed.
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As large as that amount may seem, it is far less than the
additional amount we estimate GM customers could be paying by
1985 for safety, emissions and fuel economy standard already
s
on
the books.

Just to meet those standards could add another $945 to

the cost of the average GM car -- and that's not taking inflatio
n
into account.
Among all the regulations affecting the auto industry, the fuel
economy standards have the greatest impact and are potentia
lly the
most disruptive to the industry and the nation.

The 1985 standard

of 27.5 miles per gallon requires nearly a 100 percent increase
in
fuel economy of the average car compared to the average
1974 model.
For GM the improvement will require a 129 percent improvem
ent.
While we are already about half way there, having
improved our fleet
average from 12 mpg in 1974 to 19 mpg in 1979, the
amount of
improvement that remains to be accomplished will
be very costly.
We have already put to use the most cost effective
measures to
improve our mileage.
Moreover, the already tough and costly job to meet
the 27.5
mpg goal has been made even tougher and more costly
by the unreasonable front-loaded schedule established by the
Department of Transportation.

This requires large, two mile per gallon annual

improvements in fuel economy in 1981 through 1983,
tapering off to
a one mpg increment in 1984 and 1/2 mpg for
1985.

We estimate that

this schedule of standards will add $590 to
the price of a typical
GM car by 1985.

12
alternates
d
In place of this schedule, we have suggeste two
to the DOT for evaluation.

One of these progresses evenly at 1.5

mpg annual increments to 27.5 mpg in 1985.
27.5 mpg by 1988.

The second would reach

total
Although there are only small differences in

savings to consumers
fuel consumption between those schedules, the
schedules we have suggested.
can be very substantial under the alternate
ed that for the
Taking into account fuel cost savings, we have calculat
save our customers
1981-88 period, the first or linear schedule would
billion, compared
over $7 billion and the other schedule over $10
aded schedule.
to the costs associated with the current, front-lo
fuel
Beyond the consumer costs associated with the current
al costs for
economystandards there will be substantial addition
safety and emissions.

Despite the proven effectiveness of the

cars,
safety belts that are now standard equipment on all new
c,
the DOT has decided to require more costly passive or automati
protection for occupants.
of
The only way we know how to meet this standard on any
is to
our cars that accommodate three passengers in the front seat
use air bags.
on volume.

These will add $500 to $600 in cost depending

For cars that hold only two front seat occupants we

will
intend to provide some form of passive belt system, which
add approximately $65 to the cost of our cars.
Customer acceptance of these restraint systems is an open
question.

While we are doing our best to make these restraints
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as acceptable as possible to avoid the waste that was brought
on by
the ill-advised seat belt interlock regulations, the possibil
ity
that buyers may reject these new systems does exist.
With respect to automotive emissions, we are facing extremel
y
severe standards for 1981.

Meeting those standards requires the

use of a computer controlled catalytic converter, which
will add
another $240 in consumer cost beginning in 1981 over the
1979
models.
Early auto emission controls provided a good cost-benefit
relationship, because large reductions in emissions were
achieved
at relatively little cost.

Now we have reached the point where

the reductions are small but the costs to achieve
them are large.
Moreover, these incremental health or clean air
benefits to the public
are not commensurate with the additional consumer
cost, so the impact
of these incremental costs will unquestionably be
adverse.

These stringent standards also will make it more difficul
t for
us to meet the fuel economy standards.

Unfortunately, the technical

measures required to reduce emissions usually impede
improvements
in fuel economy.

We are now estimating that we will suffer a 5

percent fuel economy penalty in 1980 and a
3 percent penalty in
1981 and beyond.

This would seem to be a good illustration of

regulations working at cross-purposes.

%
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Also, on the subject of emissions, GM has successfully launched
engine
the diesel engine as an optional alternate to the gasoline
in several of our product lines.

Customer acceptance of our diesel

engine has been very gratifying.

Diesel fuel economy is 25-30 percent

greater than gasoline engines of comparable performance.

Because of this,

we are looking to expand its use to help us meet future fuel economy
standards and still provide the six-passenger family cars that many
of our customers need.
However, the diesel engine has an uncertain future at this
time.

While the evidence to date does not indicate diesel exhaust

to be a health hazard, we fully support a sound scientific investigation into the matter.

We are conducting such a study, the

Environmental Protection Agency also has a study underway as well as
the National Academy of Engineering and the Department of Energy.

Our

major concerns are that the very stringent particulate standards that have
been proposed by the EPA may rule out diesel engines for 1981
and beyond and that the EPA may conclude, prematurely, that diesel
emissions are a health hazard requiring even more severe controls.
If the proposed particulate standards are implemented for 1981
and 1983 we currently expect to lose up to 0.6 mpg from our fleet
average by 1985 because we would be unable to use
diesel engines.

This would further compound the problems we face

in meeting the standards.
As you are most likely aware, the Council on Wage and Price
Stability last week criticized the proposed diesel particulate
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standards as being too stringent and costly, and may unduly discourage future development of diesel technology.

We agree with

that assessment.
The diesel dilemma brings into focus a lead time problem
that extends to other technologies as well.

Because the capacity

to build production tools is limited and demand for new tools
is
very high, product decisions that are postponed are resulting
in
extended delivery times for manufacturing equipment.

We need early

regulatory decisions in a number of areas -- diesel emissions being
one that grows more critical each day -- if we hope to avoid
crash
tooling programs that will force us to obtain more tooling from
foreign countries with the attendant adverse effect on balance
of
payments.

There is no reasonable assurance that consumers will be willing to
buy the kinds of cars and trucks we will be forced to offer.

To be

marketable, these more fuel efficient, lower polluting and, presumably, safer cars will have to be perceived by customers to be
better values.

If not, they will not buy them.

In that event,

older cars will be kept in service longer which means that more
fuel will be consumed and that progress in highway safety and the
control of emissions will be impeded.

Additionally, employment in

the auto and supplier industries will decrease and the used car
market will shrink, restricting the private transportation for many
who depend upon the availability of good used cars.

S.
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Clearly, there are enormous risks for GM and for our economy
implicit in the federally mandated standards that now exist, but
have yet to take effect.
Now let me turn briefly to the subject of productivity -particularly how it is affected by regulation.

Generally, we can

think of productivity as a measure of efficiency or the output in
goods and services per hour of work.
In the past ten years, U.S. productivity has grown only half
as fast as it did in the previous ten years.

Technological change

generally is regarded as the most important determinant of
productivity growth and it is no coincidence that the decline in
the growth of productivity has been paralleled by a decline in the
rate of increased expenditures in the private sector for research
and development.

This decline also can be explained largely by

the impact of regulations that magnify risk and divert investment
funds away from activities to increase productivity.

I have already

indicated the enormous capital expenditures that GM will have to
make in order to meet federally mandated standards.

Those funds

have been diverted from activities that might otherwise have
resulted in increased productivity.

Perhaps even more significant

are the number of innovations that were never attempted and the
ideas that our engineers and scientists might have investigated if
they were not preoccupied with meeting government standards.
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To sum up, the impact of regulation in the automotive
sector of the economy alone is significant.

With expenditures

of the magnitude we and other members of the industry will
be
forced to make, it is appropriate to ask whether the consumer
who ultimately bears the burden of these costs is receiving
commensurate benefits.
Based on our experience, it would appear that standards
often have been set to achieve arbitrary goals, rather
than the
attainment of levels consistent with consumer welfare.

The attitude

all too frequently appears to have been to "hold the
industry's feet
to the fire" to achieve a level of performance that
has been
arbitrarily specified.

This approach to environmental and social

regulation is guaranteed to be wasteful by imposing
costs that outweigh anticipated benefits, or setting deadlines that preclude
the
use of more cost effective alternatives.
There are costly shortcomings in our approach to regulatio
n
which the Congress can insist be corrected.

We strongly endorse,

among other requirements, inflation impact statements
as an
adjunct to each proposed regulation.

The burden of proof must

be on those who mandate new and still higher standards
.

It must

be demonstrated that the standards are both cost-b
eneficial and
cost-effective and inflation impacts must be assessed.
economy cannot afford mandated waste.

Our

The opportunity costs of
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mandated expenditures must be evaluated against the expenditures
not made; the productivity increases that were not achieved;
the higher rate of inflation we have experienced; the research
and development we did not undertake; the number of people we did
not employ; the output that is not, and will not be, forthcoming.
The President's 1978 Economic Message correctly observed
that;

"Government regulations also add to costs and raise prices.

To some extent this is the inevitable cost of much needed improvements in the environment and in health and safety of workers and
consumers.

But there is no question that the scope of regulation

has become excessive and that too little attention is given to its
economic costs."

That statement seems to sum up our concerns in

a very few words and it defines an area in which we believe action
by the Congress can make a significant contribution.
As a society, we must accept cost pressures that yield
corresponding benefits in areas of health and safety even
though they may raise prices faster than would otherwise occur.
But there is no excuse for cost-raising regulations which do
not yield commensurate benefits.

In spite of some of the

efforts that have been made to improve the regulatory process
we have, I am convinced, only scratched the surface of this problem.
Thank you Mr. Chairman and this Committee for the interest
you are taking in this important subject.
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Senator RIEGLE. Before we go to our next speaker, I would like to
be sure of one point that you make here.
On page 5, where you say at the top, in the first paragraph, the
end of the first paragraph, at the end of page 5, you are saying:

Taking into account fuel cost savings, we have calculated for the.,1981 to 1985
period, the first schedule would save customers over $7 billion, and the other
schedule over $10 billion.

You are saying that is net of some saving for using less gas. And
I assume somebody has projected some cost per gallon figure on gas
savings. But that has been subtracted to get to this net cost to
consumers of $7 billion under one schedule and $10 billion under
the other.
Mr. SMITH. Yes, you are correct. The gross cost is $9.2 billion,
from which we have deducted $1.8 billion as a fuel benefit. And
that was based on the cars in service times the EPA driving schedule, times the figure we use for the cost of gasoline, I think, in the
United States in 1978, which was 70 cents a gallon.
Senator RIEGLE. Very good. Thank you for an excellent statement. That, I think, lays out the points very directly and very
specifically.
Let me now go to Mr. Secrest. Can we hear from you at this
point?
STATEMENT OF FRED G. SECREST, EXECUTIVE VICE PRESIDENT, ENVIRONMENTAL SAFETY AND INDUSTRY AFFAIRS,
FORD MOTOR CO.
Mr, SECREST. Thank you. My name is Fred Secrest. I am execu-

tive vice president of Ford Motor Co.
You have made it clear in your introductory remarks that you
understand fully and set forth very clearly, I think, the importance
of the auto industry to our national economy.
In 1978, sales of automotive products represented about 20 percent of total retail sales in the United States. The industry accounts for about 1 out of every 12 manufacturing jobs, and directly
or indirectly, it contributes to about 1 out of every 5 jobs, as the
chairman mentioned.
But in spite of its size, the auto industry is vulnerable in one key
respect. Our product is one of the most deferrable of all consumer
purchases. It has been estimated that there is an inventory of 5
trillion undriven miles in America's garages at any given time. The
cars and truck that people own have another 5 trillion miles of
useful life.
This permits, and in fact, we have seen it happen, deferment of
purchases for a long time, and in massive quantities when the
customers can either not afford to buy new cars or don't like the
kinds of new cars that are being offered to them.
INDUSTRY SENSITIVE TO FLUCTUATIONS IN THE ECONOMY

As a result, our industry has been unusually sensitive to fluctuations in the economy. In the last five recessions, downturns in
gross national product have averaged less than 1 percent. And by
contrast, the corresponding downturns in auto production and auto
employment have averaged about 15 percent.

a
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In the 1974-75 recession, when the national unemployment rate
2 percent, the rate in southeastern Michigan, in
/
went to about 81
the heartland of the auto industry, was in the range of 14 to 15
percent. Our special vulnerability to the economic cycle gives us a
special interest in the subject of this hearing.
Government regulation of the automobile does serve valuable
social goals. It certainly has helped to make cars safer, more fuel
efficient, and less polluting.
But while regulation usually promotes the public interest, it also
has costs and undesirable side effects.
I would like to describe some of these briefly this morning and
offer some thoughts about what might be done to mitigate them.
Over the past decade, the auto industry has become one of the
most heavily regulated sectors of the economy. As a result, we face
the following tasks during the next 6 years:
First, we must finish the job of doubling our cars' fuel economy.
At 19 miles per gallon, the 1979 domestic cars are already 47
percent more fuel efficient than their 1974 counterpart.
By 1985, new cars must average 27½ miles per gallon.
At Ford, it takes us an investment of about $1 billion to raise our
corporate average fuel economy by 1 mile per gallon.
Second, we must finish the job of reducing car emissions. To get
from the 81 percent reduction we have achieved to date to the 95
percent that is mandated for 1981, we'll increase the price of our
cars by another $400. It is also likely to reduce those cars' fuel
efficiency by another 2 to 3 percent.
Third, we must install air bags or passive seat belts on all cars
beginning in the fall of 1981 and culminating in the fall of 1983.
Fourth, we must meet stringent 1981 light truck fuel economy
standards. DOT says that it will propose fuel economy standards
for the 1982 through 1984 trucks later this year. Yet, of course,
Ford has already had to begin committing funds to 1982 truck
programs, although there is not even a proposal as yet from the
agency as to what fuel economy standards those vehicles will have
to meet.
We must fulfill a host of other safety, noise, damageability, and
particularly, additional emission requirements, diesel particulates
being one of many. For our customers, these regulations do mean
higher prices.
We expect that 1980 through 1985 regulatory requirements, as
far as we can forecast them at this time, will add close to $1,000 in
today's dollars, not counting further inflation, to the price of a car.
That will be over and above the roughly $700 that regulation has
already added to the cost of 1979 cars.
PRODUCT LINE REDESIGNED

For Ford, the consequences of regulation are even more farreaching. Every product line is being redesigned. Nearly all of our
manufacturing facilities are being reequipped and retooled. We are
planning 22 major car programs between now and 1985, nearly
four times our historical rate of product change.
Our engineering staffs have expanded by 40 percent in the last 3
years alone, and they must grow still more. All of this is putting a
strain on our finances.
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In the 1978 through 1985 period, our product spending will
amount to some $20 billion. This is about $8 billion more than we
spent in the previous 8 years, even after the historical data are
adjusted for inflation.
Taken together, automotive regulations create dangers for manufacturers, for consumers, and for the economy as a whole.
Perhaps the biggest danger derives from the fact that the enormous expenditures are, in effect, nondeferrable. Historically, we
have relied on retained earnings and depreciation to meet our
capital needs. We have tried to minimize debt because of the intense cyclicality of our business.
When recessions have cut into our cash flows and drained our
capital resources, we have responded by sharply reducing our
spending and by deferring some of our product programs.
Today's laws and regulations, however, have taken away much of
this flexiblity.
In fuel economy, for example, our CAFE, or miles per gallon,
must go up by predetermined amounts every year between now
and 1985, regardless of the frequency or the depth of economic
downturns.
Thus, in recession periods, we have a Hobson's choice—either to
take on large amounts of debt or to stop producing many, if not all,
of our larger cars, thereby losing market share, eliminating jobs,
and restricting consumer choice.
Now if the economy stays healthy and growing from now
through 1985, if our profits can rise along with this growth, and if
all of our technical and marketing programs are 100 percent successful, we should be able to meet the present standards without
an unreasonably adverse impact, although even then there is no
doubt that car prices will have to go up substantially even in these
ideal conditions.
On profits—we expect to announce our first quarter financial
results this afternoon. They will be good. But the U.S. portion of
our profits will be down from the corresponding quarter of 1978.
And even in what must be considered to be good business conditions, still, in the automotive industry, 63 percent of Ford's first
quarter profits were earned from our activities outside the United
States.
If there is a downturn, the consequences for the industry
likely to be severe. A study, for example, carried out by Harbridare
House for the Department of Transportation concluded that ge
if
there are two minor recessions, or one major recession, between
now and 1985, the domestic manufacturers would have to go
to the
capital market for billions of dollars.
In these circumstances, the economic health of some of the companies would be greatly and perhaps permanently impaired. Of
course, the regulators are not unaware of this danger. They say
that they can and perhaps will adjust regulations when a recessio
n
is upon us or when a bankruptcy is imminent. But such
midstream adjustments would just seem to be too late.
In setting an 8-year schedule for regulations for an industry with
long lead times, as Congress and the DOT have done in the
area of
fuel economy, it seems to us that the agency should take
account of
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the business cycle in assessing what is economically feasible and
practicable. And it should set standards accordingly.
DANGERS OF REGULATION

Regulation poses some other dangers as well. For example, the
fuel economy standards for the early 1980's are so stringent that
they could restrict consumer choice so much, and push prices up so
far, that large numbers of people would just choose to keep their
present cars longer.
That would, of course, reduce sales volume, throw our workers
out of jobs, and slow down the Nation's progress in conserving
petroleum.
These dangers could be greatly reduced by a relatively minor
administrative change in the 1981 through 1984 standards.
Today, as has been brought out this morning, those standards
are front-loaded with 2-mile-per-gallon increments in 1981, 1982,
and 1983.
In addition, the task of achieving these front-loaded standards
has been made significantly more difficult in the last year or 2 as a.
result of EPA's tightening of the test procedures, which we estimate have reduced our fuel economy capabilities, as measured by
the EPA, by six- to eight-tenths of a mile per gallon.
2
1
As we have explained to DOT in detail, equal increments of 1/
miles per gallon in each of the years between 1981 and 1985 could
save our customers more than $150 per car, could allow deferral by
Ford of over $1 billion of investment, and would increase national
oil consumption by only two-tenths of 1 percent.
The 1985 target would stay at 27½ miles per gallon.
Frankly, this seems to me to be exactly the sort of simple regulatory correction that the President pledged to consider as part of his
anti-inflation program.
Another danger is that the present high level of regulation will
squander our scarce resources by failing to seek out the most
efficient ways of achieving the desired benefits. It would be wasteful if public policy were to focus exclusively on the fuel economy of
cars. Increased fuel economy will have rising costs and diminishing
returns. And in the long run, by itself, it can't solve the problem of
energy supply.
Even if we have a 100-mile-per-gallon fleet, it will be of little use
to us if there are no alternate fuels ready when world petroleum
production declines or when national security or balance-of-payments considerations finally force the reduction of oil imports.
It is at some point going to be less expensive to add to fuel
supply by developing synthetic fuels than to keep reducing demand
for fuel by making cars tinier and tinier.
We believe it is essential to start developing alternate fuels now,
and we welcome the President's proposal to decontrol the price of
domestic petroleum as a necessary first step toward making synthetic fuel production more economic.
It is also necessary to look at all the costs and all of the benefits
of all of the regulations affecting an industry.
Today, of course, we are regulated by several different agencies,
each with its own specialized mandate.
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The result is a stack of successive layers of regulations, many of
them in conflict. And there seems to be no certain mechanism in
government for looking at this whole picture.
Now several different methods have been suggested and started
to see if this can be improved. We certainly hope that they work.
We have been very supportive of the work of the so-called RARG
activity. Another step that has recently been initiated is the Regulatory Council.
I see you have Mr. Petkas here later today. I am hopeful that the
work they are starting to do will be in the right direction.
The regulatory budget concept, which would group regulations
by sector and by year, has been suggested by the Joint Economic
Committee as a possibility that "could be used to encourage Government agencies to reduce the cost of regulations," and to allow
the President and the Congress to make sure that total regulatory
costs are consistent with national economic resources.
Turning now to the general issue of inflation, the current outlook suggests that we are still in trouble. Continued rapid inflation
seems sure to reduce our ability to compete effectively with imports and to reduce our real earnings, which will strain our ability
to meet the regulatory requirements, to increase productivity, and
to give our customers maximum value.
CHANGE OF TAX POLICY

One way to mitigate these adverse effects, especially on capital
generation, is to change tax policy. Progress was made last year in
strengthening the investment tax credit and in lowering income
taxes. But our tax rules for asset depreciation are still not competitive.
For example, our tax depreciation period for manufacturing
equipment in the United States is typically about 91
/
2 years. In
Japan it is about 4. The IRS rules on depreciation and inventory
costs, of course, greatly increase the effect of inflation on the real
corporate income tax rate.
With respect to broad anti-inflation measures, we remain hopeful
that the administration's program will begin to show results,
spite the present very severe strains on the wage-price guidelindeTo us, the most important ingredient of the program, along es.
with
regulatory reform, has been continued general monetary restrain
t.
In this regard, it is encouraging to note that over the past few
months, the Fed has increased the money supply at an annual rate
of less than 4 percent, compared to more than double that rate
during the previous 3 years.
We think this is about the right degree of restraint and strongl
y
support the Fed's policy, even though it will inevitably slow
the
economy and have some adverse effect on auto sales in the
short
run.
We do take issue with one proposal that has been floated
—that
of arbitrarily restricting auto credit.
If, for example, such credit were limited to 36 months
compared
to the present average of about 45 months, the inflation rate
would
hardly be touched—in our judgment, a reduction of two-tenths
of 1
percent, at the very most—yet upwards of 80,000 jobs could
be
lost
in the automotive and related industries.

1
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We think to single out the auto sector for special credit restriction would be discriminatory and would impede progress toward
meeting regulatory goals.
The general tightening of the money supply spreads the necessary pain—and there's certainly some of it—more evenly and more
fairly among all sectors, all consumers, all categories of workers
and manufacturers.
That concludes our brief overview this morning, Mr. Chairman.
Thank you very much for inviting us to the hearing.
[Complete statement of Mr. Secrest follows:]
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STATEMENT OF
FRED G. SECREST, EXECUTIVE VICE PRESIDENT, FORD MOTOR COMPANY
TO THE ECONOMIC STABILIZATION SUBCOMMITTEE
OF THE SENATE COMMITTEE ON BANKING, HOUSING, AND URBAN AFFAIRS
April 26, 1979

Mr. Chairman, as Senator from Michigan, you know how crucial the
auto industry is to our national economy. In 1978, sales of automotive products
represented about 20% of total retail sales in the U.S.

The industry accounts

for one out of twelve manufacturing jobs, and directly or indirectly it contributes
to the employment of fourteen million Americans.
But in spite of its size, the auto industry is vulnerable in one key respect.
Our product is one of the most deferrable of all consumer purchases -- and as a
result we are unusually sensitive to fluctuations in the economy. In the last five
recessions, the downturns in GNP have averaged less than 1 percent.

By contrast,

the corresponding downturns in auto production and auto employment have averaged
about 15%.
Our vulnerability to the economic cycle gives us a special interest in the
subject of this hearing -- namely, how government regulation affects the performance and stability of the economy. This, tc be sure, is only one aspect
of regulation.

Regulation of the automobile serves valuable social goals, and

it has helped to make cars safer, more fuel-efficient, and less polluting.
while regulation usually promotes the public interest, it also has costs and
undesirable side effects.

This morning I'd like to describe some of these,

and offer some thoughts about what could be done to mitigate them.
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the most
Over the past decade, the auto industry has become one of
are confronted
heavily regulated sectors of the economy. As a result, we
with the following tasks during the next six years:
1.

We must finish the job of doubling our cars' fuel economy.
At 19 miles per gallon, the 1979 domestic cars are already
47% more fuel efficient than their 1974 counterparts; by
1985 new cars must average 27.5 mpg. At Ford, it takes
an investment of about a billion dollars to raise our
corporate average fuel economy (CAFE) by 1 mpg.

Z.

We must finish the job of reducing car emissions. To
get from the 81% reduction we've achieved to date to the 95%
reduction mandated for 1981 will increase the price of our
cars by over $400. It is also likely to reduce those cars'
fuel efficiency by 2 to 3%.

3.

We must install air bags or passive seat belts on all cars
by September 1983.

4.

We must meet stringent 1981 light truck fuel-economy
standards, which are now under review. DOT says it
will propose fuel-economy standards for 1982-84 trucks
later this year -- yet Ford has already begun committing
funds to 1982 truck programs.

5.

And we must meet a host of other safety, noise, damage_
ability, and emissions requirements.
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For our customers, these regulations mean higher prices.

We expect

1980-85 regulatory requirements to add close to $1000, in today's dollars,
to the price of a car -- and that will be over and above the roughly $700 that
regulation has already added to the cost of 1979 cars.
For Ford, the consequences of regulation are even more far-reaching.
Every product line is being redesigned, and nearly all our manufacturing
facilities are being retooled.

We are planning 22 major car and truck pro-

grams between now and 1985 -- or nearly four times the historical average.
Our engineering staffs have expanded by 40 percent in the last three years -and they must grow still more. All this is putting a strain on our finances.
In the 1978-85 period our product spending will amount to some $20 billion -or about $8 billion more than we spent in the previous eight years even after
adjusting the historical data for inflation.
Taken together, automotive regulations create dangers for manufacturers, consumers, and the economy as a whole. Perhaps the biggest
danger derives from the fact that the enormous expenditures are, in effect,
non-deferrable. Historically, we have relied primarily on retained earnings
and depreciation to meet our capital needs; we've tried to minimize debt
because of the intense cyclicality of our business.

When recessions

have cut our cash flows, and so strained our capital resources, we
have sharply reduced our spending and deferred some product programs.
Today's laws and regulations, however, have taken away much of this
flexibility. In fuel economy, for example, our CAFE must go up by predetermined amounts every year between now and 1985 -- regardless of the
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frequency or depth of economic downturns.

Thus in recession periods, the

large amounts
rules confront us with Hobson's choice -- either to take on
cars, thereby
of debt, or to stop producing many, if not all, of our larger
consumer choice.
losing market share, eliminating jobs, and restricting
if
If the economy stays healthy and growing from now through 1985,
and marketing
our profits can rise along with this growth, and if our technical
all the present
programs are 100 percent successful, we should be able to meet
no doubt
standards without a significant adverse impact -- although there's
that car prices will have to go up even in these ideal conditions.

But if

there is a downturn, the consequences for the industry are likely to be severe.
if there
For example, a study Harbridge House made for DOT concluded that
and 1985, the
are two minor recessions or one major recession between now
for billions of
domestic manufacturers would have to go to the capital market
smaller companies
dollars. In these circumstances, the economic health of the
would be greatly -- perhaps permanently -- impaired.
say that
Of course, the regulators are not unaware of this danger; they
a bankruptcy
they can adjust regulations when a recession is upon us or when
late. In setting
is imminent. But such mid-stream adjustments would be too
lead times -an eight-year schedule of regulations for an industry with long
agency should
as Congress and DOT have done In the area of fuel economy -- an
ly feasible,
take account of the business cycle in assessing what's economical
and it should set standards accordingly.

dr
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Regulation poses other dangers as well.

For example, fuel-economy

standards for the early 1980's are so stringent that they could restrict consumer
choice so much, and push prices up so far, that large numbers of people would
choose to keep their present cars longer rather than buy new ones. That in
turn would reduce the industry's sales volume, throw auto workers out of jobs,
and depress the rate of economic growth.

It could also slow the nation's

progress in conserving petroleum.
These dangers could be greatly reduced by a relatively minor administrative change in the 1981-84 fuel-economy standards. Today those standards
are "front loaded" with 2-mpg increments in 1981, 1982, and 1983, followed by
much smaller increments in 1984 and 1985. As we have explained to DOT
in detail, equal increments of 1.5 mpg in each of the years between 1981 and
1985 could save our customers more than $150 per car; could allow deferral
of over a billion dollars of investment at Ford; and would increase national
oil consumption by only two tenths of one percent -- certainly a modest
amount. The 1985 target would stay at 27.5 mpg. Frankly, it seems to
me that this is exactly the sort of simple regulatory correction that the
President pledged as part of his anti-inflation program.
Another danger is that the present high level of regulation will squander
society's scarce resources by failing to seek out the most efficient ways of
achieving the desired benefits. For example, it would be wasteful if public policy
were to focus exclusively on increasing the fuel economy of cars. Not only
does increased fuel economy have rising cost and diminishing returns, but
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a 100-mpg
in the long run it cannot solve the problem of energy supply. Even
when world
fleet would be of little use if there were no alternate fuels ready
ofpetroleum production declines, or when national security or balancepayments considerations finally force us to reduce oil imports.

Clearly, at

developing
some point it's going to be less expensive to add to fuel supply by
tinier
synthetic fuels than to keep reducing demand for fuel by making cars
and tinier.

We believe it is essential to start developing alternate fuels now --

and we welcome the President's proposal to decontrol the price of domestic
petroleum as a necessary step toward making synthetic fuel production
economic.
It is also necessary to weigh the costs and benefits of all the regulations
affecting an industry or product line.

We are regulated today by several

is a
different agencies, each with its own specialized mandate. The result
-- and
stack-up of successive layers of regulations, some of them conflicting
picture.
there seems to be no mechanism in government for looking at the whole
One way for government to monitor this stack-up is through the proand by year
posed regulatory budget, which would group regulations by sector
for review by Congress and the President. According to the Joint Economic
Committee, a regulatory budget "could be used to encourage government
President
agencies to reduce the costs of regulations. '' It would also allow the
and the Congress to make sure that total regulatory costs are consistent with
national economic resources.
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Turning now to the general issue of inflation, the current outlook
suggests that we are still in trouble. From Ford's standpoint, continued
rapid inflation seems sure to reduce our ability to compete effectively with
imports. It will also reduce our real earnings, which in turn will strain
our ability to meet regulatory requirements, increase productivity, and
give our customers maximum value.
One way to mitigate the adverse effects of inflation on capital generation and productivity is to change tax policy. Progress was made last year
in strengthening the investment tax credit and lowering corporate income
taxes.

Both measures will generate funds needed to improve products

and our productivity.

But our tax rules for asset depreciation are still not

competitive; for example, Ford's cost tax depreciation period for manufacturing equipment in the U.S. typically is 9.5 years, while in Japan it
is 4.2 years.

Moreover, because of the IRS rules affecting depreciation and

inventory costs, inflation greatly increases the tax on corporate income.
With respect to broad anti-inflation measures, we remain hopeful
that the Administration's program will begin to show results, despite the
present very severe strains on the wage -price guidelines. To us, a more
important ingredient of this program is continued general monetary restraint -and in this regard, it is encouraging to note that over the past six months the
Fed has increased the money supply (M2) at an annual rate of less than 4%,
compared to more than double that rate during the previous three years.
We think this is about the right degree of restraint, and we strongly support
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the Fed's policy, even though it will inevitably slow the economy and
have an adverse impact on auto sales in the short run.
We take issue, however, with one proposal that has been floated
recently -- that of arbitrarily restricting auto credit. If, for example,
such credit were limited to 36 months, compared with the present average
of about 45 months, the inflation rate would hardly be touched -- two tenths
of a percent at the very most.

Yet upwards of 80,000 jobs could be lost in

the automotive and related industries.

To single out the auto sector for

credit restriction would be discriminatory and, of course, would also impede
progress toward meeting regulatory goals. A general tightening of the money
all
supply spreads the necessary pain more evenly and more fairly among
sectors -- all consumers -- all categories of workers and manufacturers.
Mr. Chairman, this concludes our brief overview. I'd like to say
once again how much we at Ford appreciate your interest in these problems.
We hope you will consider the suggestions we've offered.

•

•
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Senator RIEGLE. Thank you, Mr. Secrest. I would like to make
two further points with respect to your testimony before we go on
to Mr. Terry.
On page 6 of your presentation, at the bottom, it seems to me
that you make a very key point when you said, with respect to an
effort to try to coordinate and rationalize these various regulatory
items, you say here: "It would allow the President and the Congress to make sure that total regulatory costs are consistent with
national economic resources."
In the past, we haven't necessarily thought that way, for a
variety of reasons, not the least of which is that we weren't experiencing some of the outer limits in terms of the capital markets and
resources that we are now beginning to face.
And so I think elevating our level of thinking to the level of
national economic resources is really a profoundly serious question.
In other words, what is in our capacity, what can we do in terms of
economic aggregates. I think it is a new question and a question
that we have not thought of in quite those terms before.
But with the Federal Government coming in to the degree that it
has now in this particular industry area, it really focuses that
question in the most intense way because we, as a matter of public
policy, apply regulatory costs and, therefore, enormous capital requirements that go with it, we start pressing against these outer
limits.
I want to develop that further when all of you have had a chance
to speak because, as I look at the total capital requirements for
1980 to 1985 for the automobile industry, and at the base level of
about $50 billion to do the normal kinds of change in product
development that is required, and then I look at the estimate of
approximately another $30 billion on top of that to take account of
the Government-imposed requirements, I see a total of $80 billion
is stretched over those 5 years and that may well be beyond our
reach.
As an industrial sector looking at the capital markets and the
availability of capital, you go beneath that level and look at the
strengths of the various firms. It is altogether possible that one or
two firms might be able in that kind of a situation to get the
capital, and the others might not be able to.
All of that presupposes no recession, as I think you were wise to
do here in looking at how tight the squeeze is, even if things stay
positive in terms of aggregate economic circumstances.
But if we were to forecast a recession, a mild one, or for that
matter, a serious one, in that time frame, then I think we have put
ourselves in a box that I am not sure we would be able to deal
with.
I am concerned that we would have the most extreme kinds of
economic destabilization, if you will. And therefore, that is why
this committee has such a strong interest in this issue.
I think it is essential, your notion here—that these regulatory
costs be made consistent with national economic resources—really
starts to open up a whole new area of national debate which we
must now get to in a serious way.
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DEPRECIATION SCHEDULES FOR EQUIPMENT

The second point I would make is on page 7 of your testimony,
when you are talking about the difference in depreciation schedules for manufacturing equipment in the United States, 9.5 years
being the typical depreciation period that is allowed by IRS versus,
in the case of Japan, their national rules allow depreciation over a
4.2-year time span.
That is an absolutely profound economic difference in those two
figures, and especially if we are going to accelerate the obsolescence factor in terms of our plant and equipment. If we are going
to meet the standards that have been laid down year by year going
through the 1980's, and have to bring in new tooling, new equipment, use it for a period of time knowing full well that much of it
at the end of the model year is going to be obsolete, because we
have got to hit the new set of standards. I think we are going to
have to make some changes in the depreciation rules to take account of the fact that the Government is now mandating an altogether different kind of economic reality.
The other thing that concerns me: I think in your presentation
you pointed out that in the old days, if the economy turned down
and things were tight, then you would have deferred some things.
In other words, maybe you let some time schedules slide a bit in
terms of when you might bring something new into the picture.
But with the Government regulations, there is no provision for
that. These are fixed timetables, and in my observation, they are
very inflexible, very hard to change.
My concern is that when we try to put that straightjacket on an
economy that changes constantly, we might find ourselves in a
situation where we are not going to be able to afford to do some
things at a particular moment in time that the Government has
said must be done.
Coming back to this depreciation point, we are going to have to
find some way—and I would hope that the Government agencies
would recognize this because it goes right to the trade account as
well. One of the reasons the Japanese are beating our brains out in
the trade account is that they almost completely block our cars
from going into their market. They, of course, have done very well
in terms of coming into our market and we have not kept them
out. They have a much more favorable relationship with their
government. They have the depreciation rules and other things
which enable them to handle the speedup in the change of technology much more rapidly than we are able to do here.
I don't think that our Government should be in a position of
handicapping the industry when we are in such a tough international trade situation.
I think we have to be wise enough to see that if the Japanese are
adversely affecting our balance of payments, taking American jobs
away from this country and, in effect, creating those jobs in their
own country, because of considerations like this, then I think our
Government has an affirmative obligation, and I think the administration has an affirmative obligation, to recommend changes that
keep pace with these new realities.
I think it is essential that you put that point out on the table
because we are not going to be able to live—if the Government is

11

35
going to speed up the obsolescence rate on plant and equipment—
we are not going to be able to live with the 9.5-percent depreciation
life while the Japanese have a 4.2-percent depreciation life.
It is absolutely out of the question.
Mr. SECREST. Thank you, Mr. Chairman, for those remarks.
JAPANESE PRODUCTIVITY
The other side of the coin, as we talk about the Japanese, is the
productivity statistics. I am sure they are familiar to you and to
the other members of the committee.
Over the last several years, for all manufacturing—I don't have
the auto numbers—but the annual increase in productivity in Japanese manufacturing is 5.3 percent. In the United States, it has
dropped to 1.9 percent.
This, I think, reflects a difference in the Government business
relationships in terms of measures to spur investment. It is not
that the Japanese work any harder than our people work. In my
judgment, that is just not a factor at all.
It is a difference in the way in which resources are used and the
way in which incentives, not only tax and depreciation policy, but
all incentives are used.
I don't know which is best or better, but you can see a difference
in the result.
Senator RIEGLE. I don't know if anybody here knows from
memory the dollar volume of our deficit in the trade account with
Japan at the present time, but it is some high number in the
billions of dollars a year. Apart from the energy account where we
are buying foreign oil, the place we are hurt the most is in our
trade account with Japan at the present time. We are trying to do
something about it. But a large part of that difficulty which then
gets in over to the value of the dollar exchange rates, the degree to
which our economy is harmed in other ways, has to do with the
fact that the Government of Japan has worked these things out in
these major industrial sectors, the automobile being a principal
one.
They don't have an excessive adversary relationship. They have
a very close working relationship and they synchronize these decisions in a way that are beneficial to their broad national interests.
Therefore, they are able to keep employment higher. They are
able to keep their costs down. They are able to innovate faster.
They are able to show productivity gains.
I think we should take a lesson from them. I think we ought to
be smart enough to see that just as they have done, they have seen
things that we have developed technically in the past and they
have jumped on those developments and they have made great
strides.
I think it works two ways. We have to be as smart in seeing the
things that they are doing in terms of developing more harmony in
working these things out between the private automobile industry
in Japan and the government sector there to produce a good aggregate economic effect.
I think we are light years behind. That is one of the reasons they
are doing so well, I think, in relation to ourselves. I don't think
we
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can continue to afford that. It is not only the waste of money, but
it is also a waste of jobs.
We are snuffing out jobs in the United States every day that goes
by when we are not smart enough to orchestrate our private and
public sector efforts in these major industrial segments better than
we are doing and as well as the other nations are doing.
Again, that is an issue that I want to raise with the regulators
because I am wondering the extent to which we are taking the
time to look at the way other countries are doing this, other
countries that have been very effective at it and have been able to
get the best of all worlds.
I don't think that we can continue to use out of date methods in
trying to settle these questions when the economic consequences
are so severe. Hopefully, we will be able to raise that with the next
panel.
Mr. Terry, can we hear from you now, please?
STATEMENT CF SYDNEY L. TERRY, VICE PRESIDENT, PUBLIC
RESPONSIBILITY AND CONSUMER AFFAIRS, CHRYSLER CORP.
Mr. TERRY. Yes, sir. My name is Sid Terry, vice president of

Chrysler Corp. I appreciate your invitation to appear before this
committee today, especially to discuss this subject.
Let me say at the start that our industry recognizes and has for
a long time the need for reasonable regulations. In the case of a
product like ours, we know that some commonsense rules and
standards are needed to protect the public good and we support
that kind of regulation.
However, in just a few years, we have become one of the most
heavily regulated industries in the country. We now have to meet
37 separate safety standards for our cars. By 1981, we are required
to reduce emissions by 95 percent from uncontrolled levels.
By 1981, we will have to start putting passive restraints in our
cars. And for many cars, that means air bags. By 1985, we will
have had to have doubled the average fleet fuel economy over the
year of the oil embargo. And as this committee well knows, there is
talk of even more stringent fuel economy standards beyond 1985,
even though no one yet understands the full consequences of the
standards we already have on the books.
We have pledged to do everything we can to meet these regulations and we are now in the middle of the greatest and most costly
effort in our history to design, tool, and manufacture a totally new
fleet of cars and trucks.
REGULATIONS THREATEN NATION'S ECONOMY

However, we have been concerned about the adverse effect of
some regulations that go beyond need and sometimes beyond our
technical capability. We manufacture a basic consumer product—a
product that depends on the free choice of the buyer in the marketplace. Regulations that make that product less acceptable to the
consumer, or too expensive for him, threaten to do serious harm to
our industry and to our Nation's economy.
We've tried to express that concern for a number of years, and
now independent studies from outside our industry are beginning
to sound the same warnings. In the past year, several studies
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completed by both Government and private agencies have pointed
to the inflationary and anticompetitive effects of increasingly stringent and demanding automotive regulations.
These studies have confirmed what all of us in the industry have
been saying for several years now. The cost of Government regulation of the automobile has become a major cause of inflation in this
country. One economist has estimated that the effect of regulations
has been to increase the price of today's average car by over $600, I
believe about $660. Our experience at Chrysler supports that
figure.
In addition, we estimate that between now and 1985, new Federal regulations will add another $1,000 to the price of an average
car—and that is in 1978 dollars. That additional cost, spread across
a year's production of 10 million cars, will add $10 billion to the
inflationary burden on consumers in 1985.
Several studies also warn that Federal regulations penalize the
smaller automobile companies by "applying equally difficult standards to unequal companies," as one Government report put it. All
the companies must do the same research, buy the same tools, and
perfect the same technology, but the larger companies have more
units over which to spread all that cost.
I noted that Mr. Smith of General Motors noted that his company has spent $4.6 billion over a 4-year period just to meet and
prepare to meet Government regulations. That is more than the
total discretionary spending available to Chrysler Corp.
In addition, any manufacturer has a finite capacity—and that is
any manufacturer—for R. & D., for cost reduction efforts, for improving productivity, for quality control and improvement, and for
all the good things a successful car company must do to build and
sell a family of fine automobiles. We might call this discretionary
innovation or discretionary resources.
Before there were any Government regulations governing car
design, there were always more good things to be done that should
be done than there were dollars and people to do them. That's
before we had any regulations. But then all of our innovation was
discretionary.
Then the Congress began passing law after law requiring
changes in our automobiles, many of them requiring invention on a
schedule. Regulations interpreting the laws have followed and proliferated as the Washington auto bureaucracy has expanded.
Car makers have had to do more and more on an accelerating
basis just to meet the laws and regulations. All of this work to
meet Government standards has had to come out of discretionary
innovation, out of discretionary resources. The capacity for R. & D.,
for cost-reduction efforts, for better productivity, and for quality
control and improvement has been drastically cut back and that
effort, manpower, and capital has been diverted to meet Government regulations. Discretionary innovation—which means lower
cost, higher productivity, and better quality cars—has lost ground
and will continue to lose ground as Government requirements continue to grow.
Because we have to develop whole new lines of cars to meet the
standards within a very short period, we have no choice but to
import components from foreign sources for these new cars. Conse-
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quently, we export American jobs. We have neither the capital,
tooling, nor the capacity to produce these parts in volumes in the
immediate future. That's why we had to go overseas to Volkswagen
to buy engines and transmissions for our Omnis and Horizons, our
subcompacts. And that's why we've already contracted for small
engines from Mitsubishi and constant velocity universal joints from
Peugeot
We estimate that several thousand jobs have already been exported—and the more accelerated the fuel economy standards, the
more work we'll have to source overseas.
These are serious problems, and they need immediate attention.
No one is suggesting that we give up our national goals of safety,
clean air, and energy conservation. But there are steps that Government can take now to reduce the adverse effects of overregulation, without compromising our national goal in any way. Let me
list the most important of those steps for you.
First, fuel economy standards between 1980 and 1985 should
increase by a constant amount each year, on a straight-line basis.
Several recent studies have shown that the current front-loaded
standards will add seriously to the nation's problem of inflation at
the time when the need is most urgent to hold prices down. The
regulations should be changed so as to spread the industry's capital
requirements more evenly over the 1980-85 period, rather than
requiring a disproportionately high capital investment in the early
years.
FRONT-LOADED VERSUS STRAIGHT-LINE STANDARDS
A recent study by Chase Manhattan Bank, by the Econometrics
Division of Chase Manhattan Bank, compares the effects of the
current front-loaded standards with a straight-line standard to 26
miles per gallon in 1985. Here is what they found:
The front-loaded standards will raise our nation's unemployment
rate by 1 percent by 1984. The front-loaded standards will negatively affect our balance of trade by an average of $4 billion a year
throughout the 1980's, and will cause the value of the dollar to
decline by approximately 1 percent a year. And, according to
Chase, if we keep the front-loaded standards, instead of adopting a
straight-line standard ending at 26 miles per gallon in 1985, we will
suffer a cumulative loss of $220 billion in our gross national product between 1980 and 1990.
For that heavy cost, Chase estimates that the country will reduce
its annual oil usage at most by three-tenths of 1 percent in any one
year. In fact, they showed one scenario where you would increase
gas usage because of people holding onto their old, fuel-inefficient
cars.
Senator RIEGLE. Incidentally, on that point, if the incentives
tipped the other way, so that people keep old cars and drive them,
you presumably lose in all three areas.
Mr. TERRY. Right.
Senator RIEGLE. You get a car that is generating more emissions,
gets less good mileage, also a car that presumably is less safe.
Obviously, if we structure the incentives beyond an intelligent
point, so that people are inclined to keep cars, then clearly that is
a mistake.
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Mr. TERRY. That is exactly the way the so-called preferred or
most apt to happen scenario that Chase made came out: We suffered in all three areas.
Second, emissions standards should be maintained at their present levels. For all practical purposes, we have already removed the
automobile from the Nation's air pollution problem by reducing
auto air pollution by 90 percent, but the law requires us to go
farther and achieve a 95-percent reduction by 1981.
To squeeze out those extra few percentage points will add $350 to
the price of each car and will have no measurable effect on human
health, according to any study we have ever been able to find.
The stringency of 1980-81 emissions standards goes far beyond
the point of diminishing returns. It places a heavy financial burden
on both the industry and the car buyer, provides no identifiable
health benefit in return, and will increase fuel consumption substantially.
Third, we believe that every manufacturer should be allowed to
include up to 150,000 imports in its fleet average for both cars and
trucks. As the law stands now, we cannot count our captive imports after the 1979 model year. There will always be some market
for small imports in this country, but there may not be enough
volume to justify building them here.
If American companies are allowed to count some of their captive imports in their corporate average, they will be able to continue to sell the larger American-size cars people will still need and
want without violating the law, and we can protect American jobs.
If we cannot, we will have to curtail production of these larger
cars.
This is especially important for the smaller automobile manufacturers with lower volumes. As fuel economy regulations get tighter,
we may be forced to restrict the number of larger cars we sell
unless we can offset them with smaller cars. But if we limit the
production of any model too severely, we may have to stop producing it altogether.
You can only reduce the volume of a particular model so far
before it becomes too costly to build, and you have to close the
plant down. On the other hand, as the market demand for these
smaller cars increases, it will eventually become economically desirable to manufacture them here rather than import them.
But you have got to get a start. You have got to get the dealers
started with it.
It takes roughly 200,000 cars to support an economical assembly
plant operation, so 150,000 units is a reasonable cap to put on
imports that can be counted for fuel economy purposes.
COORDINATION OF ENTIRE REGULATORY PROCESS
Fourth, we need better coordination of the entire regulatory
process, perhaps by the new Regulatory Council. Too often now, we
are whipsawed by conflicting regulations. One agency will require
improved fuel economy while another sets needlessly stringent
emissions standards that waste fuel. When agencies work at cross
purposes like this, both the industry and the consumer are caught
in the middle.
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If we're going to make any real progress beyond 1985, we will
have to change the way we look at personal transportation in this
country. We have to learn to look at the whole picture—at the cars
we drive, the people who drive them, the fuel that powers them
and the roadways they follow—as parts of a system that has to all
work together.
During the past few years, we've put most of our emphasis, by
far most emphasis, on just one of these elements—the motor vehicle—and we've made a lot of progress. But after a certain point,
further improvements become more difficult and more costly, and
eventually pass the point of diminishing returns.
We are way past the point of diminishing returns already on
some of these regulations. That's why we need to look at the other
elements in the system, too, and compare the benefit of changes in
these other areas with benefits possible from further changes in
automobiles.
We need an all-out effort to develop new sources of energy in
volume from sources other than petroleum, like shale, tar sands,
coal, and biomass. We need to investigate the long-term potential
of radically new energy sources, like hydrogen fuel.
In other words, what is the overall balance of energy. If we put
hydrogen in our car, what is the overall cost comparison.
And we need to make better use of the transportation system
already in place, the finest transportation system the world has
ever known, the finest transportation system one could have.
We can save significant amounts of fuel simply by enforcing the
55-mile-per hour speed limit and by putting some real effort into
encouraging vanpooling and carpooling. A systematic multifaceted
approach like that is our only real hope of meeting the goals we
have set for ourselves as a nation.
We certainly appreciate the chance you have given us to raise
these important issues. You can be assured that Chrysler will
continue to help this country meet its national goals as quickly and
as completely as it is possible for us to do.
[Complete statement of Mr. Terry follows:]
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Statement by S. L. Terry, Vice President - Public Responsibility
and Consumer Affairs to the Senate Subcommittee on Economic
Stabilization, Washington, D.C., April 26, 1979

I appreciate your invitation to appear before this committee
today.
Let me say at the start that our industry recognizes the need
for reasonable regulation.

In the case of a product like ours, we

know that some common sense rules and standards are needed to
protect the public good -- and we support that kind of regulation.
However, in just a few years, we have become one of the most
heavily regulated industries in the country.
37 separate safety standards for our cars.

We now have to meet
By 1981, we are

required to reduce emissions by 95 percent from uncontrolled levels.
By 1981, we will have to start putting passive restraints in our
cars -- and for many cars that means air bags.

By 1985, we will

have to double the average fuel economy of our fleet over the year
of the oil embargo.

And as this committee well knows, there is talk

of even more stringent fuel economy standards beyond 1985 -- even
though no one yet understands the full consequences of the standards
already on the books.
We have pledged to do everything we can to meet these regulations,
and we are now in the middle of the greatest and most costly effort in
our history to design, tool, and manufacture a totally new fleet of
cars and trucks.
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These studies have confirmed what all of us in the industry
been saying for several years now.

The cost of government regulation
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$600.
has been to increase the price of today's average car by over
Our experience at Chrysler supports that figure.
In addition, we estimate that between now and 1985, new federal
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regulations will add another $1,000 to the price of an average
-- and that is in 1978 dollars.

That additional cost, spread across
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a year's production of 10 million cars, will add $10 billion
inflationary burden on consumers in 1985.
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Several studies also warn that federal regulations penalize the
smaller automobile companies by "applying equally difficult standards
to unequal companies," as one government report put it.

All the

companies must do the same research, buy the same tools, and perfect
the same technology, but the larger companies have more units over
which to spread all that cost.
In addition, any manufacturer has a finite capacity for R & D,
for cost reduction efforts, for improving productivity, for quality
control and improvement, and for all the good things a successful
car company must do to build and sell a family of fine automobi]-2s.
We might call this discretionary innovation.
Before there were any government regulations governing car design,
there were always more good things to be done that should be done
than there were dollars and people to do them.
innovation

was discretionary.

But then all of our

Then the Congress began passing law

after law requiring changes in our automobiles, many of them requiring
invention on a schedule.

Regulations interpreting the laws have

followed and proliferated as the Washington auto bureaucracy
expanded.

Car makers have had to do more and more on an accelerating

basis just to meet the laws and regulations.

All of this work to meet

government standards has had to come out of discretionary innovation
.
The capacity for R & D, for cost reduction efforts, for
better
productivity, and for quality control and improvement has been
drastically cut back and that effort, manpower, and capital has
been
diverted to meet government regulations.

Discretionary innovation

-- which means lower cost, higher productivity, and better
quality
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t
cars -- has lost ground and will continue to lose ground as governmen
requirements continue to grow.
the
Because we have to develop whole new lines of cars to meet
to import
standards within a very short period, we have no choice but
to export
components from foreign sources for these new cars, and
American jobs.

We have neither the capital, tooling, nor the capacity

to produce these parts in volumes in the immediate future.

That's why

ions
we had to go overseas to Volkswagen to buy engines and transmiss
for our Omnis and Horizons.

And that's why we've already contracted

joints
for small engines from Mitsubishi and constant velocity universal
from Peugeot.

We estimate that several thousand jobs have already

,
been exported -- and the more accelerated the fuel economy standards
the more work we'll have to source overseas.
attention.
These are serious problems, and they need immediate
goals of safety,
No one is suggesting that we give up our national
clean air, and energy conservation.

But there are steps that govern-

of overregulation,
ment can take now to reduce the adverse effects
any way.
without compromising our national goals in

Let me list

the most important of those steps for you.
and 1985 should
First, fuel economy standards between 1980
straight-line basis.
increase by a constant amount each year, on a
front-loaded
Several recent studies have shown that the current
of inflation
standards will add seriously to the nation's problem
hold prices down.
at the time when the need is most urgent to

The

industry's capital
regulation should be changed so as to spread the
rather than
requirement more evenly over the 1980 - 85 period,
in the
requiring a disproportionately high capital investment
early years.

45
A recent study by Chase Manhattan Bank compares the effects
of the current front-loaded standards with a straight
-line standard
to 26 miles per gallon in 1985.

Here is what they found.

The

front-loaded standards will raise our nation's unemploy
ment rate
by

One percent by 1984.

The front-loaded standards will negatively

affect our balance of trade by an average of $4 billion
a year
throughout the 1980s, and will cause the value of the
dollar to decline
by approximately one percent a year.

And according to Chase, if

we keep the front-loaded standards, instead of adopting
a straightline standard ending at 26 mpg in 1985, we will suffer
a cumulative
loss of $220 billion in our gross national product
between 1980 and
1990.
For that heavy cost, Chase estimates that the country
will
reduce its annual oil usage at most by three-tenths of
one percent
in any one year.
Second, emissions standards should be maintained at
their
present levels.

For all practical purposes, we have already

removed the automobile from the nation's air pollutio
n problem by
reducing auto air pollution by 90%, but the law requires
us to go
farther and achieve a 95 percent reduction by 1981.
To squeeze out those extra few percentage points will add
another
$350 to the price of each car and will have no measurab
le effect
on human health according to the latest studies.

The stringency

of 1980-1981 emissions standards goes far beyond the
point of
diminishing returns -- it places a heavy financia
l burden on both the
industry and the car buyer, provides no identifiable
health benefit
in return, and will increase fuel consumpt
ion substantially.
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Third, we believe that every manufacturer should be allowed
to include up to 150,000 imports in its fleet average for both
cars and trucks.

As the law stands now, we cannot count our

captive imports after the 1979 model year.

There will always be

some market for small imports in this country -- but there may
not be enough volume to justify building them here.

If American

companies are allowed to count some of their captive imports in
their corporate average, they will be able to continue to sell the
larger American-size cars people will still need without violating
the law -- and we can protect American jobs.

If we cannot, we

will have to curtail production of these cars.
This is especially important for the smaller automobile
'manufacturers with lower volumes.

As fuel-economy regulations

get tighter, we may be forced to restrict the number of larger
cars we sell unless we can offset them with smaller cars.

But if

we limit the production of any model too severely, we may have to
stop producing it altogether.

You can only reduce the volume of

a particular model so far before it becomes too costly to build,
and you have to close the plant down.

On the other hand, as the

market demand for these smaller cars increases, it will eventually
become economically desirable to manufacture them here rather than
import them.

It takes roughly 200,000 cars to support an

economical assembly plant operation, so 150,000 units is a reasonable
cap to put on imports that can be counted for fuel economy purposes.
Fourth, we need better coordination of the entire regulatory
process -- perhaps by the new Regulatory Council.
we are whipsawed by conflicting regulations.

Too often now,

One agency will require

improved fuel economy while another sets needlessly stringent
emissions standards that waste fuel.

When agencies work at cross
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purposes like this, both the industry and the
consumer are caught
in the middle.
If we're going to make any real progress beyond
1985, we will
have to change the way we look at personal transpor
tation in this
country.

We have to learn to look at the whole picture -at the cars

we drive, the people who drive them, the fuel that
powers them
and the roadways they follow -- as parts of a system
that must
all work together.
During the past few years, we've put most of our emphasis
on
just one of these elements -- the motor vehicle -and we've made
a lot of progress.

But after a certain point, further improve-

ments become more difficult and more costly, and eventual
ly
pass the point of diminishing returns.
We are already well past that point now in some of
our efforts
to improve motor vehicles.

That's why we need to look at the other
elements in the system, too, and compare the benefit of changes in
these other areas with benefits possible from further
changes in

automobiles.

We need an all-out effort to develop new

sources of energy in volume from sources other than
petroleum,
like shale, tar sands, coal, and biomass.

We need to investigate

the long-term potential of radically new energy sources,
like
hydrogen fuel.

And we need to make better use of the transportation

system already in place.

We can save significant amounts of fuel

simply by enforcing the 55-mile-per-hour speed limit,
and by putting
some real effort into encouraging van pooling and car
pooling.

A

systematic multi-faceted approach like that is our
only real hope
of meeting the goals we have set for ourselves as a
nation.
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raise these
We appreciate the chance you have given us to
important issues.

You can be assured that Chrysler will continue

as quickly and as
to help this country meet its national goals
completely as it is possible for us to do.

a
Senator RIEGLE. Thank you for a very excellent statement and
helpful one, too.
Mr. Stewart, let us hear from you now.
STATEMENT OF FREDERICK A. STEWART, VICE PRESIDENT,
GOVERMENT AFFAIRS, AMERICAN MOTORS CORP.

Mr. STEWART. Thank you, Mr. Chairman.
Mr. Chairman and members of the committee, my name is Frederick A. Stewart, vice president—Government Affairs, American
Motors Corp. American Motors is pleased to have the opportunity
to participate in this hearing to discuss issues which are very
important to the Nation's economy and the economic health of the
automobile industry.
Beginning with the passage of the National Highway Traffic
Safety Act of 1966, there followed a whole litany of legislation
culminating in the National Energy Act of 1978, that I have listed
in the statement here. We have seen ever-increasing Federal Government involvement in the management and direction of the
automobile industry. Of course, compliance with these regulations
is expensive, and substantial added expenses in an industry which
reportedly represents about 20 percent of the gross national product, will have a substantial impact on the national economy.
In the wake of this series of legislative activities came the creation and expansion of many regulatory agencies with their thousands of employees, and in turn, a cascading series of regulations
and standards, as have been discussed by my colleagues here today.
This in turn gave rise to the creation of additional bureaucracies
within the industry to respond to, or otherwise interface with, their
Government counterparts. Supporting this whole effort is a cadre
of engineers within the companies who are busy creating designs
which require elaborate and complex testing, as well as large tooling investments before they appear on cars in use by the public.
Throughout this period, the automobile's basic function of transporting people with a degree of comfort along with a small amount
of cargo from place to place has changed really very little. From
this rather simplistic analysis, one would have to believe that
extensive government involvement in the automobile industry has
contributed substantially to inflationary pressures and has had a
damping effect on productivity.
I hasten to add, Mr. Chairman, this is not to say that we disagree
that there should be some reasonable regulation of the automobile
industry in the areas where the marketplace does not reflect those
societal needs.
INCREASE IN COST TO CONSUMER

Looking specifically at the impact Government-mandated items
have had on the retail price of the average AMC passenger car
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during this period, we find that the consumer started paying $30.10
more for the 1966 model. That was about the time the Safety Act
was passed. That figure has now grown to $557.38 for the 1979
model. I might add, these are in constant 1978 dollars.
It is also noteworthy that, in general, the annual incremental
cost to the consumer has been rising at an increasing rate. Our
projections indicate that this additional cost to the consumer will
escalate to $765.38 by the 1981 model. Projections by others have
indicated this figure will probably exceed $900 by 1985.
Our projections do not extend beyond 1981 with any large degree
of confidence because of possible alternative product strategies
under consideration. One of these strategies includes the possibility
of broadening our affiliation with Renault of France to include
manufacturing in the United States of lightweight, highly energyefficient passenger cars of advanced Renault design. Such an agreement would represent a substantial reshaping and strengthening of
our company and is indicative of the extraordinary measures we
believe are necessary if smaller manufacturers such as American
Motors are to accommodate massive Government mandates.
Investment capital requirements for Government-mandated product changes have also increased at a geometric rate similar to
product unit cost. For a small manufacturer with limited resources,
this presents a problem of ever-increasing difficulty.
This fact has been recognized by various congressional committees and Government agencies in the past, but, unfortunately, that
doesn't make the problem go away.
I would like to direct the committee's attention to the automotive
task force, which I believe was instigated under the aegis of the
House Banking and Currency Subcommittee, of approximately 3 or
4 years ago, which dealt with this point at some length, the availability of capital, particularly to the smaller manufacturer, and the
problems contained therein.
In order for the small manufacturer to remain competitive under
these conditions, ways must be found to compress investment costs
and time required to implement new technology. Obtaining access
to new advanced technology in the shortest time and at lowest cost
is one of the primary reasons for our pursuing further agreements
with Renault.
The national energy problem and the measures proposed to deal
with it, particularly the petroleum component, unquestionably has
produced the greatest impact on the automobile industry since its
beginning. The passenger car fuel economy standards promulgated
by DOT under the Energy Policy and Conservation Act are by far
the most pervasive influence affecting virtually every decision
made at American Motors today.
American Motors supports the principles of EPCA. We recognize
there is an energy problem that has to be faced up to. We voiced
this support at the time of EPCA's enactment in 1975, and
we
pledged with other industry companies to take the necessary steps
to comply. We have devoted substantial efforts and capital,
including a significant share of our engineering efforts and product
expenditures, toward meeting the fuel economy standards mandated
by the law and by DOT regulations.
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AMC-RENAULT TO BUILD NEW PASSENGER CAR
Thus far, these efforts have met with success, as AMC performance has exceeded Government standards to date. Unfortunately,
we now find ourselves in a position where American Motors passenger car compliance with present fuel economy standards beyond
the 1981 model year appears to be dependent upon our ability to
begin the manufacture of a newly designed, highly fuel-efficient
passenger car in conjunction with Renault in our U.S. plants.
Senator RIEGLE. Is it fair to infer that it is basically for reasons
of capital? In other words, perhaps you could have done some of
the things that they have done if you had larger amounts of capital
available for yourselves. Why is it that you have got to blend with
them and, basically, I would assume, take advantage of work they
have done? Is it for reasons of capital availability?
Mr. STEWART. Yes; capital availability is one of the most important points. And to either generate or have access to the necessary
technology to comply with the latter year standards. It requires
tremendous amounts of capital and time to make these changes.
Senator RIEGLE. I don't want to delay you, but I want to nail that
point down—because I think what that is illustrative of is the
absolute necessity because of this Government-imposed capital
burden, for the smallest firm in the industry, to be forced into an
affiliation, in this case with a foreign company. And I think it is
fair to say that if that pressure continues, it will go right down the
line like dominoes. Presumably General Motors is last in line,
because it has the greatest financial strength, at least at this time.
But I think the significance of the American Motors case is very
powerful, in that it has a meaning for the entire industry and not
just your company.
Mr. STEWART. Exactly, Mr. Chairman. And I think that the
varying degrees of capability—financial, technological, and otherwise—of the companies here is self-evident. I think your analogy is
quite correct. I think, in the words of our chairman, if I am quoting
him correctly, "Such an affiliation as we are talking about here
has enabled us to leapfrog approximately 10 years in time," and I
believe $2 billion in terms of investment capital. That is the kind of
a thing we are trying to do.
Senator RIEGLE. It is ironic that the antitrust laws and the other
laws on the books in this country prevent an effective cooperation
between yourselves as domestic companies.
Mr. STEWART. True.
Senator RIEGLE. Suddenly we have the desperate need to make
more rapid progress because of Government pressure and yet one
of the great ironies of the situation we are in, is that you four
companies can't go and sit down in a room together and figure out
how to solve these technical problems, because if you do it violates
the law.
Mr. STEWART. That's right, Mr. Chairman. As a matter of fact,
this has been a point where the industry, at least from time to
time, has been—at least on problems that are basically societal
oriented, let's say in solving clean air, for instance. That might be
a place where there ought to be some provisions or some accommodation could be made where a common attack on this problem by
the industry in sharing technology--
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Senator RIEGLE. One of the things I saw in the paper the other
day that distressed me greatly is that one of the groups that exists
here in Washington—and I think it is under the umbrella of Ralph
Nader's overall organizational structure—an automotive-type
public interest group, I saw, was objecting to Chrysler trying to buy
or in some way share some technology—I believe it was in emissions—from General Motors.
It was objecting to it and was appealing to the Justice Department to prevent that kind of cooperation.
I gather that if that kind of thing is prevented, then what has to
happen is what American Motors has done. You have to find a
foreign company, if you can find one, to affiliate with. It is a
different issue in your case, but it is essentially analogous. You had
a different problem to solve, and so you had to make that affiliation. To me, that seems to me to run exactly counter to sound
national strategic policy, for the United States to force a company
that is having difficulty meeting a Government requirement into
an affiliation with a foreign country and prevent the basic kind of
sharing of technology with other domestic companies that may be
further along in solving a public policy problem.
I mean, it is an absolutely bizarre situation, but one that needs
to get elevated. We have got to get these issues up where the public
can see them and understand what the implications are in terms of
having to pay the bill and whether we come out ahead or behind
with that kind of a system. We are running behind.
I will try not to intervene again.
I want to ask you a few questions. I want to make sure we get
our Government panel on. I know some of our Government witnesses have other requirements today, too. So I think they have
had a chance, all of them, to hear what has been said here, and I
know that they are going to want to try to respond, and I want
them to respond to things that have been raised. So I want to try
to move as quickly as we can.
Mr. STEWART. I will hurry it along and complete the statement
as quickly as possible.
I would like to say one other thing in regard to this subject we
were just discussing. I would like to stress the fact that our ultimate goal is still to protect the jobs and the manufacturing in our
plants in this country.
Senator RIEGLE. That is my goal, too.
Mr. STEWART. We don't want to export jobs.
And second, you at some length, earlier in this discussion or in
this hearing, discussed the Japanese industry situation and their
arrangement, their relationship with the Government and the financial institutions, which is the third element of that three-legged
stool.
Senator RIEGLE. Right.
Mr. STEWART. I don't know a great deal about the Japanese
automobile industry and how they function. However, I would
submit to you, sir, and to the committee that just this kind of thing
we are talking about in terms of technology and how it is advanced
may well be another element where we could learn a lot from
the
Japanese.

52
Senator RIEGLE. Our trade deficit with the Japanese last year
was $11½ billion, to give you an idea.
ADDITIONAL TIME NEEDED FOR INTRODUCTION OF NEW CAR
Mr. STEWART. To continue: Current projections of our capabilities, based solely on American Motors current resources and designs, indicate that we will be unable to comply with existing
standards in 1982—and more time is required to permit the introduction of the newly designed car.
For this reason and others, we are disturbed by DOT's decision to
continue with the front-loaded fuel economy standards for 1981
through 1984 and the failure to adjust the 27.5 mpg standard for
1985 as permitted by EPCA. They chose not to do this.
We believe the Secretary's authority under the act is clear and
that sufficient data and information has been provided to justify a
realistic relaxation. The frontloading of the standards imposes the
burdens of impossible leadtime and increased costs, while at the
same time offering the possibility of saving only an additional
marginal amount of petroleum, as was discussed earlier.
The combination of these factors in attempting to comply with
rapidly escalating stndards in the early years makes it extremely
difficult for the smaller manufacturers with limited resources to
comply.
Accordingly, AMC strongly recommends that these standards be
amended, as permitted by EPCA, in accordance with the attached
schedule, appendix I.
American Motors can and will make further fuel economy improvements in its U.S.-designed cars in the years ahead. These
programs include such things as introduction of a new, highly
efficient four-cylinder engine; extensive modifications of our sixcylinder engines; improved chassis, power train and tires; and a
continuing aggressive weight reduction effort. These product improvements are expected to produce an approximate 23-percent
improvement in corporate average fuel economy by the 1985 model
as compared with the current model. That is, from where we are
today.
As impressive as this may sound, the fact still remains that
without the ability to include the U.S.-produced Renault cars in
our corporate fleet average, we cannot now assure compliance with
existing standards beyond 1981.
The regulatory agencies created by the legislation outlined earlier are very highly mission oriented, for good reason. There is no
question that the interaction of various standards from different
regulatory agencies has not been given full consideration. We
expect the synergistic effect of emissions, safety and damage ability
standards could have a negative impact on fleet average fuel economy of as much as 3 to 5 mpg by 1985.
We were encouraged when this situation was recognized by the
previous Federal Task Force on Motor Vehicle Goals Beyond 1980.
The study conducted and the report issued in September 1976, at
the direction of the then Energy Resources Council, was the first
time we have seen various Government regulatory agencies
brought together to really review and understand the effects of
their actions on achieving national fuel economy goals. The report
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was also a sincere attempt to chart a course for the years ahead, on
out to the year 2000.
We had hoped that this approach and philosophy would survive
into the future. Unfortunately, this does not appear to be the case.
In any event, we commend the report of the Federal Task Force on
Motor Vehicle Goals Beyond 1980 to this committee for its review
and consideration.
We have reviewed the January 1979 DOT report to Congress on
the National Automotive Fuel Economy program. While we do take
exception to some of the projections contained in it, we strongly
support the proposals to extend to 3 years the adjustments of
credits and penalties and the redefinition of domestic car for new
car manufacturers, which redefinition relates to manufacturing
date instead of solely the percent of domestic content.
In conclusion, Mr. Chairman, American Motors firmly believe
we have a future in the automotive industry. We have taken ex-s
traordinary steps to reshape our company in accordance with the
perceived needs of the times. In order to remain competitive in the
passenger car sector, it is essential that the changes to EPCA
as
proposed by DOT be given favorable consideration. I respectfully
request the support of this committee since such action would
be
consistent with your concerns for furthering economic stabilization.
Thank you.
[Complete statement of Mr. Stewart follows:]

STATEMEJ
OF
AMERICAN MOTORS CORPORATION
My name is Frederick A. Stewart, Vice President - Government
Affairs, American Motors Corporation.

American Motors is

pleased to have the opportunity to participate in this hearing
to discuss issues which are very important to the nation's
economy and the economic health of the automobile industry.
Beginning with the passage of the National Highway Traffic
Safety Act of 1966, followed by the Clean Air Act of 1970, the
National Motor Vehicle Information and Cost Savings Act of
1972, the Energy Policy and Conservation Act of 1975, the
Clean Air Act Amendments of 1977 and the National Energy Act
of 1978, we have seen ever increasing federal government involvement in the management and direction of the automobile
industry.

Of course, compliance with these regulations is

expensive, and substantial added expenses in an industry which
reportedly represents about twenty percent of the gross national
product, will have a substantial impact on the economy as a
whole.
In the wake of this series of legislative activities came the
creation and expansion of many regulatory agencies with their
thousands of employees, and in turn, a cascading series of
regulations and standards.

This gave rise to the creation

of additional bureauracies within the industry to respond to,
or otherwise interface with their government counterparts.
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Supporting this whole effort is a cadre of engineers within
the companies who are busy creating designs which require
elaborate and complex testing, as well as large tooling investments before they appear on cars in use by the public.
Throughout this period, the automobile's basic function of
transporting people with a degree of comfort along with a small
amount of cargo from place to place has changed very little.
From this rather simplistic analysis, one would have to believe
that extensive government involvement in the automobile industry has contributed substantially to inflationary pressures
and a damping effect on productivity.
Looking specifically at the impact government mandated items
have had on the retail price of the average AMC passenger car
during this period, we find that the consumer started paying
$30.10 more for the 1966 model, the first year of the Safety
Act.

That figure has now grown to $557.38 for the 1979 model.

It is also noteworthy that, in general, the annual incremental
cost to the consumer has been rising at an increasing rate.
Our projections indicate'that this additional cost to the consumer will escalate to $765.38 by the 1981 model.

Projections

by others indicate this figure will probably exceed $900.00
by 1985.
Our projections do not extend beyond 1981 with any large
degree of confidence because of possible alternative product
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strategies under consideration.

One of these strategies

includes the possibility of broadening our affiliation with
Renault of France to include manufacturing in the U. S. of
lightweight, highly energy efficient passenger cars of advanced Renault design.

Such an agreement would represent

a substantial reshaping and strengthening of our company
and is indicative of the extraordinary measures we believe
are necessary if smaller manufacturers such as American
Motors are to accommodate massive government mandates.
Investment capital requirements for government mandated
product changes have also increased at a geometric rate similar
to product unit cost.

For a small manufacturer with limited

resources, this presents a problem of ever increasing difficulty.

This fact has been recognized by various Congressional

cummittees and government agencies in the past but, unfortunately, that doesn't make the problem go away.

In order for the

small manufacturer to remain competitive under these conditions,
ways must be found to compress investment costs and time
required to implement new technology.

Obtaining access to

new advanced technology in the shortest time and at lowest
cost is one of the primary reasons for our pursuing further
agreements with Renault.
The national energy problem and the measures proposed to
deal with it, particularly the petroleum component, unquestionably has produced the greatest impact on the automobile
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industry since its beginning.

The passenger car fuel economy

standards promulgated by DOT under the Energy Policy and
Conservation Act (EPCA) are by far the most pervasive influence affecting virtually every decision made at American
Motors.
American Motors supports the principles of EPCA.

We voiced

this support at the time of EPCA's enactment in 1975, and we
pledged with other industry companies to take the necessary
steps to comply.

We have devoted substantial efforts and

capital, including a significant share of our engineering
efforts and product expenditures, toward meeting the fuel
economy standards mandated by the law and by DOT regulations.
Thus far, these efforts have met with success, as AMC performance has exceeded government standards to date.

Unfortu-

nately, we now find ourselves in a position where American
Motors passenger car compliance with present fuel economy
standards beyond the 1981 model year appears to be dependent
upon our ability to begin the manufacture of a newly designed,
highly fuel efficient passenger car in conjunction with Renault
in our U. S. plants.

Current projections of our capabilities,

based solely on American Motors current resources and designs,
indicate that we will be unable to comply with existing standards
in 1982 -- and more time is required to permit the introduction
of the newly designed car.

48-401 0 - 79 -
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For this reason and others, we are disturbed by DOT's decision
s for
to continue with the "frontloaded" fuel economy standard
mpg
1981 through 1984 and the failure to adjust the 27.5
standard for 1985 as permitted by EPCA.

We believe the

nt
Secretary's authority under the Act is clear and that sufficie
c
data and information has been provided to justify a realisti
relaxation.

The frontloading of the standards imposes the

burdens of impossible lead time and increased costs, while
at the same time, offering the possibility of saving only an
additional marginal amount of petroleum.

The combination

ng
of these factors in attempting to comply with rapidly escalati
for
standards in the early years makes it extremely difficult
the "smaller manufacturers" with limited resources to comply.
s be
Accordingly, AMC strongly recommends that these standard
amended, as permitted by :PCA, in accordance with the attached
schedule (Appendix I).
improveAmerican Motors can and will make further fuel economy
ments in its U. S. designed cars in the years ahead.

These

new, highly
programs include such things as introduction of a
of
efficient four-cylinder engine; extensive modifications
and
our six-cylinder engines; improved chassis, powertrain
tires; and a continuing aggressive weight reduction effort.
approximate
These product improvements are expected to produce an
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23% improvement in corporate average fuel economy by the 1985
model as compared with the current model.

As impressive as

this may sound, the fact still remains that without the ability
to include U. S. produced Renault cars in our corporate fleet
average, we cannot now assure compliance with existing standards
beyond 1981.
The regulatory agencies created by the legislation outlined
earlier are very highly mission oriented.

There is no question

that the interaction of various standards from different regulatory agencies has not been given full consideration.

We ex-

pect the synergistic effect of emissions, safety and damageability standards could have a negative impact on fleet average
fuel economy of as much as 3 to 5 mpg by 1985.
We were encouraged when this situation was recognized by the
previous Federal Task Force on Motor Vehicle Goals Beyond 1980.
The study conducted and the report issued in September 1976,
at the direction of the Energy Resources Council, was the first
time we have seen various government regulatory agencies
brought together to review and understand the effects of
their actions on achieving national fuel economy goals.

The

report was also a sincere attempt to chart a course for the
years ahead, on out to the year 2000.
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We had hoped that this approach and philosophy would survive
the future.
case.

Unfortunately, this does not appear to be the

In any event, we commend the report of the Federal

Task Force on Motor Vehicle Goals Beyond 1980 to this committee
for its review and consideration.
We have reviewed the January 1979 Report to Congress on the
National Automotive Fuel Economy Program.

While we do take

exception to some of the projections contained in it, we
strongly support the proposals to extend to three years the
adjustments of credits and penalties and the redefinition
of domestic car for new car manufacturers, which redefinition
relates to manufacturing date instead of solely the percent
of domestic content.
In conclusion, Mr. Chairman, American Motors firmly believes
we have a future in the automotive industry.

We have taken

extraordinary steps to reshape our company in accordance with
the perceived needs of the times.

In order to remain competi-

tive in the passenger car sector, it is essential that the
changes to EPCA as proposed by DOT be given favorable consideration.

I respectfully request the support of this committee

since such action would be consistent with your concerns for
furthering economic stabilization.
Thank you.
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APPENDIX I

ENERGY POLICY AND CONSERVATION ACT
FUEL ECONOMY STANDARDS

PASSENGER AUTOMOBILE

Model
Year

Current
Standard

Adjusted
Standard

1978

18.0

18.0

1979

19.0

19.0

1980

20.0

20.0

1981

22.0

21.0

1982

24.0

22.0

1983

26.0

23.0

1984

27.0

24.0

1985

27.5

26.0
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Senator RIEGLE. Thank you very much.
I have many, many questions that I want to raise with each of
you and that I would like to raise with all of you together.
Given the pressure of time, I am going to ask that some of those
questions be responded to for the record. This will assist the effort
on the part of this subcommittee to pursue this question in allg
directions. In other words, this is the beginning of a continuin
inquiry into this problem area.
ECONOMIC PROBLEMS FACING THE COUNTRY
I think it is one of the most important economic problems facing
the country. I think the magnitude is so large and it is such a new
type situation that it is hard for us to comprehend it.
Congress almost always lags behind. I think the executive branch
also, for different reasons, tends to lag behind.
Suddenly, we are rushing into a dilemma that we really need to
sound the alarm on. I am hopeful that we, perhaps with the cooperation of the people in the executive branch—and I want to work
with them—can make the automobile industry case a model of
intelligent effort to synchronize our various regulatory goals, to do
it with the clear and full knowledge of the economic realities and
impacts, and that we do this in a timephase manner that can
really accommodate all of our national goals—the Humphrey-Hawkins legislation, which we've passed, which relates to getting people
to work—our inNtion goals, energy goals, et cetera. These have to
be synchronized.
It is an incredibly complex task. I am not sure we are tooled up
to do it, because it is a problem of such a large scale and it is so
new. But we are going to pursue in every direction.
Let me ask you, for the record, to explain what the normal
leadtime cycle is in the automobile industry; in other words,
models that actually come out of production at the beginning of a
model year and late in a calendar year. Can one of you volunteer
to tell us what the normal time frame is of getting ready to
produce those cars?
Mr. SMITH. I could take it on for our part. The thing that is so
fresh in my mind is that by 1976 we actually had on the road our
first preprototype models of our 1980 "X" car, which we just introduced on April 19 just to give you some idea.
You do have body tooling leadtime; that can be done in the 2year area. But when you are talking about getting a technology
that we are going to be using on these new fuel economy and
emission standards, you have a much, much larger leadtime problem, because we are into very sophisticated electronics, virtually
into untried things, that if a company—say, if any of us put across
our product line and failed, it could be an ultimate and consummate disaster to us. We have to have sufficient leadtime for the
testing.
Now, on the other side there are some technologies that we are
aware of today that we can apply in shorter leadtime, but we find,
by and large, those are the more expensive ones.
So what we are trying to do to reduce the cost to the consumer is
get in a position where we at least—say, the straight-line fuel
economy—we have a better chance to get our arms around these

technical problems and bring them onstream in a more gradual
basis.
But leadtime is a critical problem. We have done all of the easy
things to fix the fuel economy in terms of size and weight reduction. We are now into the very, very sophisticated—very expensive—things.
When you put high technology and high investment together,
you should be able to come with low cost. What is happening to
us—we are having to combine high risk, high technology, high
investment with high costs to achieve our goals to meet the frontloaded standards, which for our part—and all of us in the industry—could be very expensive, and for the country could be uneconomical.
Senator RIEGLE. I am concerned about that in terms of its aggregate capital requirements and how firms like Chrysler and American Motors can possibly help to amass that kind of money in such
a short space of time and not be able to amortize that end product
price over any kind of a longer life of that particular technological
development.
In other words, if we are going to have items that we have to
spend a lot of premium money for that become obsolete—literally,
year by year—you don't get any runover-2 or 3 or 4 years over
which to apply those costs. That is a brand new circumstance in
the industry.
We have crossed a line into a new condition with enormous
financial stress, enormous economic stress here. I am greatly
alarmed about what it means, for example, to the firms that are
much less strong, in a capital sense, within the industry.
I think the illustration in the case of American Motors and its
international affiliation is powerful.
Let me ask, Mr. Terry, when Chrysler gets out into this time
frame, in the 2- to 4-year leadtime unique to the auto industry,
which has to always—everything has to be measured against that
hard fact of life. You can't just turn on a dime. It is not the way
the situation works.
What happens, for example, if there is a recession or if one of the
technological inventions that you have to achieve by a fixed date
just doesn't materialize? What do you do at that point? What
happens to Chrysler?
Mr. TERRY. Fortunately, that hasn't happened yet.
I think, on the subject of leadtime, it may add to the understanding that the committee has if I can explain it in this way.
LEADTIME NEEDED TO PRODUCE NEW CAR
When we used to talk about leadtime to produce a new car, we
were talking basically about producing the tools to make a new
body. And that kind of leadtime is normally 30 months. That
assumes that the 30 months, from the time you have clay model
and your engineers have worked on it to know enough that they
can put the windows and the window regulators in, and the heater,
and so on, so that already a lot of work has been done on it.
30 months means that is how long it takes to make the tooling to
provide the sheet metal and do the tryouts with the dies and get
everything to go together so that you can have an orderly produc-
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When you are talking about a new engine that involves new
technology, you are talking about something that is-5 or 6 years,
in
at least, to develop that engine and then to get the thing
production.
Once you decide you want to build a new engine, then you have
to order the tools; and that takes transfer lines, a whole lot of
highly automated machines, which you can only get from special
tool manufacturers who are now loaded with work.
These fuel economy standards have made it necessary for the
biggest industry in the country, with the highest volume, to retool
every single component we make in a period of 6 or 7 years. And
we have components now in our cars that we have been running
for 10, 15 years. This requires compressing everything into a very
small amount of time to design and tool very highly automated
machines that make our rear axles, make our engines, make our
transmissions. It is not just a case of the new body sheet metal,
which also has to be done. So the tooling load that we are talking
about and the load on the machine tool industry is just astronomical. And we are trying to shove all of this retooling, with all of the
manufacturers competing for the services of the tooling people—
trying to shove this into a very short period of time.
Mr. STEWART. I would like to make one point if I may, particularly pertinent to the smaller manufacturer. You asked the question a
while ago of what happens if you get down the road so far and find
something doesn't work? This is of particular concern to a smaller
manufacturer, because we don't enjoy the luxury and the necessary
resources to run what is called parallel programs. We can't pursue
two, or three, or four maybe alternative approaches to solve a
problem. We have to place our chips on the line on one particular
alternative and make it work.
This also is a little nerve racking at times, and you get right
down to the end, and you can't afford to let something not work.
You have to be pretty fast on your feet and pretty ingenious to
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make it work, but that is also part of role of the small manufacturer.
Senator RIEGLE. Let me make one policy point if I may. I think it
is essential that Government-imposed regulation be done in a fashion that will not force the two smaller domestic firms out of business or out of the industry, or for all practical purposes cause that
to happen. I think that is an enormous risk and jeopardy.
I say that at the same time that I would compliment both American Motors and Chrysler in terms of struggling in every conceivable way to strengthen their companies and to proceed and to
function in a tougher and tougher environment.
But if the weight of Government regulation should have the
effect, intended or unintended, to force either or both of these
firms out of the act, that is clearly an anticompetitive development. It clearly runs contrary to other national goals. We have to
maintain a competitive environment, and I sometimes worry that
somebody somewhere may actually have that as an intent, because
it almost seems to me like if you add everything up, it seems to
sort of work out that way.
I would certainly hope that that is not the intent—to try to force
an anticompetitive situation that then presumably would lead to
other consequences.
I suppose if somebody, for example, really wanted—if their purpose in life was to find some way to injure General Motors, one
way to do it is to pick off everybody else in the industry and leave
General Motors alone. And then it seems to me the antitrust
situation takes on from there.
I think the country needs a strong, competitive domestic industry
with at least four firms, the four I see here; and I just want to let
you know that it is my intent, as chairman of this Economic
Stabilization Subcommittee, to try to see to it that we have policies
that in the end will foster maintaining that competitive environment, not squeeze the industry down, not force the industr to
have to affiliate with foreign companies, not drive jobs out of ythis
country. Yet, I am afraid we are on that track.
I think we have heard evidence today to suggest we are
track. We still have time. We still have time to make someon that
adjustments here to not buy ourselves a set of consequences that, in
fact,
would be inverse to the workers and to the consumers and
to
shareholders of companies here in the United States.
Let me, if I may—just in the interest of time, I want to read
to
you—each of you—three questions that I am not going to have
you
respond to now, but I want to give you the flavor of the
questions
that I will be asking for the record, and I also want others
in the
record to be aware of it.
INDUSTRY'S RETURN ON SALES IS DOWN
First, the trend in the total industry's return on sales, the
ROS,
is down—specifically, in the early 1960's, the motor vehicle
try's return on sales was more than 20 percent above the indusaverage
of the Fortune 500's composite of return on sales. But present
motor vehicle industry's return on sales is more than 20 ly the
below the average of the Fortune 500 companies. This is percent
remarkable shift, and I think—obviously, an alarming really a
one, from
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the point of view of some adverse factors that are working on the
automobile industry. I think it is essential that we not condone
what is happening here and to see if we don't have some endemic
problems loose like the ones we were discussing today. We have to
find a way to change so we get off that kind of trend line.
Second, in our prepared statement, Mr. Secrest, I quote:

less than 1
In the last five recessions, the downturn in GNP have averaged
auto empercent. By contrast, the corresponding downturns in oil production and
ployment have averaged about 15 percent.

Again, very compelling statistics.
I think it is essential that we convert these figures to people.
How many automobile workers will actually be put out of work
with any given scale of downturn in the economy? I want to see
exactly. And I think it is important that we have all of the companies here participating in talking about what the employment
impact is in a situation like this.
Mr. Terry, in reference to the Chase study in your testimony,
you talked about the front load standard increasing unemployment, the negative effects on our balance of payments, the cause of
decline in the value of the dollar, and declines in our gross national product. I think we have to spell that out very specifically
because of these economic destabilizing effects. I think we have to
track that through.
I will have a number of other questions that I want to submit to
you for the record. I would love to continue the discussion. I think
it is important that we allow the Government witnesses to come to
the table at this point. I appreciate very much the testimony today
and the broad range of items that have been put forward here.
As I say, this is going to be a continuing effort of this subcommittee, so we may ask you to come back to go into this again, because
we are going to see what we can do in terms of moving the
machinery in a direction that can give us a good national result
here.
I think we can improve the process in the regulatory area, and I
think we have to. I think we have to. We are going to end up in
really serious economic shape if we don't do it.
Let me invite you to stay if you are free to do so to hear what
others have to say, but let me now thank you and excuse you, and
invite our second panel to the table.
Let me invite our second panel to the table.
STATEMENTS OF HOWARD J. DUGOFF, DEPUTY ADMINISTRATOR, NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION, DEPARTMENT OF TRANSPORTATION; DAVID G. HAWKINS, ASSISTANT ADMINISTRATOR FOR AIR, NOISE AND RADIATION, ENVIRONMENTAL PROTECTION AGENCY; JOHN F.
O'LEARY, DEPUTY SECRETARY, DEPARTMENT OF ENERGY;
JOHN B. WHITE, DEPUTY DIRECTOR, OFFICE OF MANAGEMENT AND BUDGET; AND PETER J. PETKAS, DIRECTOR, REGULATORY COUNCIL

Senator RIEGLE. Let me ask that those in the room try to find
seats.
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We have a lot of ground to cover today, and I appreciate everybody's patience and willingness to help in terms of moving things
along.
Let me begin by welcoming the witnesses of our second panel. I
am delighted to have them here.
Insofar as I know, I am not aware of any other time that this
panel would have been assembled in the Congress to discuss this
issue. Has there been a time? I don't think there has.
I think having an opportunity for all of the principal players on
the regulatory side to come together is a very constructive development. I also think it is important to note at this point that we
really are breaking new ground. In other words, the movement of
Government into the regulatory business has been occurring at
sort of an exponential rate. It is not surprising that our process
very often lags behind individual initiatives that are taken.
It seems to me, however, that the effort, both on the technical
side to get the regulatory principal players operating in a group
together so that one can look at the effect of separate regulations
that maybe contradict one another or have a direct relationship to
one another, the fact that the technical people can sit down and
try to iron that out I think is absolutely essential.
I salute the development of that process. How well it is going to
work—obviously depends on how seriously it is taken by all of the
independent agencies and the quality of the effort itself.
In any event, it is essential that we do that, and I'm encouraged
that we have taken that step.
On the economic side, I am also encouraged that the administration has seen the value and the need to likewise assemble, if you
will, sort of an economic evaluation regulatory group to interact
with the technical group, as I understand it. This is part of what I
want to have us lay out today so that everybody knows how the
game has been structured, how it is working, what its intention is,
and so forth. My preliminary understanding is that on the economic side and in the administration, there is also the group that tries
to evaluate the economic meaning and realities of these packages
of standards, area by area.
Because of its size and the complication of the various regulatory
requirements coming together at once, the automobile industry
almost perfectly fits an exhibit A description. So this is as good
a
place to start as any in both the technical and the economic areas
to try to figure out if we are really having the kind of net effect
terms of the bottom line of Government policy, public regulatioin
that we really intend, that we really want, that really serves n,
the
public's interest.
It is with that desire that I want to try to understand the
machinery. As you have heard me say this morning, it is my
intention to see the Economic Stabilization Subcommittee pursue
this continuously into the future. I want to take this as a
case
example.
Maybe we can make the automobile industry a model if we can
develop a procedure that works here, that is cooperative and
that
is not unduly adversarial in its nature. If we can demonstr
we can make it work, I think there is tremendous benefit ate that
in that,
not only for other industry sectors that will increasingly find
them-
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selves in this situation, but also as was developed earlier—
it.
require
just
situation
economic
international situation, our
We really don't have any other practical road to travel. I think
there is good faith all around, and I certainly want to start on that
basis and to keep it on that basis so we can find an answer that
really makes sense.
So, Mr. White, why don't we hear from you first, and then we
will go down the list.
STATEMENT OF JOHN B. WHITE, DEPUTY DIRECTOR, OFFICE
OF MANAGEMENT AND BUDGET

Mr. WHITE. Thank you, Mr. Chairman.
My colleagues and I are pleased to appear before you this morning.
As you indicated in your opening remarks, it is a special opportunity to discuss these problems.
IMPACT OF REGULATION ON THE AUTOMOBILE INDUSTRY

Other testimony being given here today considers the impact of
regulation on the automobile industry. While I will not try here to
assess the impact of any individual regulations on a particular
industry, I would like to share some general perceptions about the
importance of more intelligent regulation and in particular the
need to improve our knowledge of the impact of regulation.
I will also briefly describe steps the administration is taking to
insure that Federal regulations are both more efffective in meeting
critical public needs and more efficiently designed and enforced.
One of the most difficult problems facing both Government regulators, and the industries they regulate, is to find ways to balance
competing goals.
The difficulty of making balanced choices has grown over the
last decade as new problems are identified and new goals established, and where experience has revealed new problems.
For example, a very important goal that appeared during the
midsixties—improved auto safety—had to be reconciled with another goal—cleaner air—that became extremely important around
1970.
Before we had satisfactorily balanced these important goals, we
set ourselves another key goal around the midseventies—that is,
decreasing fuel consumption.
We soon found that some auto safety regulations were increasing
the size and weight of automobiles and therefore were increasing
both gas consumption and auto emissions. Further, efforts to
achieve the clean air goal through improved emission control devices were also increasing gas consumption.
Throughout the 1970's, we have simultaneously been pursuing
another objective—controlling inflation. Realizing that regulations
designed to achieve safety, environmental and energy goals had the
effect of making automobiles more costly to purchase and operate,
we have had to add another factor in making balanced regulatory
decisions.
Our experience in the last decade—not only in regulation of the
automobile but in other areas of social regulation as well—has
given us a better appreciation of the complexity and uncertainty
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that is involved in making wise and balanced decisions. We have
seen the need to look beyond the pursuit of single goals and to
consider the overall impact of regulation.
To achieve better balance, it is becoming increasingly clear that
we must seek ways to discipline the regulatory process. Both Congress and the executive branch are aware that while we have
devoted significant effort to coordinating macroeconomic policies
and controlling individual programs through the budget process,
we have not exercised the same kind of discipline over Government
regulations.
The reason is quite simple. The important costs and benefits to
the public of Government regulation are not reflected in the agencies' budgets but in the indirect and often unknown cost on the
private sector of complying with the agencies' rules.
Government and the private sector are making important progress in identifying the impact of regulation. Over the past several
years, numerous individual companies such as Dow Chemical and
General Motors, have done studies of the impact of Government
regulations on their operations.
MAJOR STUDY RELEASED BY BUSINESS ROUNDTABLE
Only recently, the Business Roundtable released a major study
that looks at the impact of regulation in 6 regulatory agencies on
the operations of 48 U.S. corporations.
Senator RIEGLE. Excuse me for a moment. We have another
panel tomorrow that is going to discuss the Roundtable discussion
tomorrow, but with the passing away of Mrs. Bayh, we have canceled that at the request of the minority member, Senator Lugar. I
agreed we ought to. So we are going to pursue that material, but
this is a good occasion and I apologize for interrupting to say that
that hearing tomorrow will be indefinitely postponed for those
reasons. We do intend to pursue that general issue of regulation in
the same fashion.
Mr. WHITE. I think, if I may comment, Mr. Chairman, that is
very important. We are now analyzing the Roundtable report. It
has the great virtue of using a consistent methodology in examining these costs. That, in itself, is an important contribution.
These efforts by industry have been accompanied by related efforts in the Federal Government to look at the impact of regulation. The National Science Foundation, for example, is nearing
completion of three major studies aimed at evaluating the cumulative impact of regulation on the production and distribution of
selected commodities.
In addition, the executive branch has more than 100 research
projects or studies of regulatory cost underway, ranging from the
effects of Federal regulation on the cost of fruits and nuts to
nursing homes. Also, the Department of Commerce is working on
ways to improve Governmentwide mechanisms for assessing the
cumulative impact of regulation, for setting priorities and making
difficult tradeoffs.
We are supporting these efforts because we believe that better
information about the costs and the benefits of regulation is absolutely essential.
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Mr. WHITE. I shouldn't answer off the top of my head. I don't
know.
PRESIDENT ISSUES EXECUTIVE ORDER
Mr. WHITE. These efforts to better understand the effects of
Government regulation are part of the Carter administration's
across-the-board efforts to achieve responsible regulation. This
effort requires systematic planning of regulatory activity, careful
analysis of the likely effects of proposed regulations, and vigorous
review of the actual effects once regulations are put in place. It
was in this spirit that the President issued Executive Order 12044
in March 1978.
The order requires executive agencies to publish an agenda of
significant regulations under development or review, at least twice
a year. This provision insures advance planning by agencies and
alerts members of the public to upcoming regulatory activity so
they can participate in the shaping of regulations.
Executive agencies are also required by the order to prepare
regulatory analyses for regulations with major economic conse-

quences. Such analyses must be undertaken for any regulations
that would result in an annual cost of $100 million or more or
would lead to a major increase in costs or prices for individual
industries, levels of Government, or geographic regions. The analysis is to be used as the basis for the regulator's decision on how
best to regulate.
Each analysis must contain four elements:
A succinct statement of the problem thought to require Federal
action;
A description of the major alternative ways of dealing with the
problem that are being considered;
An analysis of the economic consequences, direct and indirect, of
each of the alternatives; and
A detailed explanation of the reasons for choosing one alternative over the others.
Senator RIEGLE. The economic analysis—is there a standard
format? Is there a form, or is there a layout in which that is done?
Is there a standardized procedure?
Mr. WHITE. As I understand, there is not a standard form per se.
These analyses, of course, cut across many different kind of problems. We are interested in consistent approaches but have tried not
to standardize analytical methodology in some mechanistic way.
Senator RIEGLE. But your point about the Roundtable study that
Arthur Anderson did in standardizing it can have some merit, just
to make sure that if one area has found a way to do it in a more
comprehensive fashion, maybe then—and somebody else is doing it
in a much less sophisticated way, some minimum standard, I
think—could we get for the record—could you help us get for the
record maybe four or five examples of economic analysis—not necessarily as they result to the auto industry, although I would like
to see some for the auto industry—so we can get an idea of the
nature and the sophistication of the economic analysis?
Mr. WHITE. We will provide that, Mr. Chairman.
Senator RIEGLE. Fine.
[See Appendix p. 964.]
Mr. WHITE. The order also requires executive agencies to undertake a systematic review of their existing regulations, to revise
them along more cost-effective lines and, in some cases, to eliminate them entirely.
Agencies have been instructed to concentrate on reviewing regulations that impose substantial burdens on the public, that need to
be simplified, or that no longer serve their original purpose.
Since the order was issued, OMB has worked closely with the
agencies to put in place internal agency procedures to manage the
regulatory process.
REGULATORY ANALYSIS REVIEW GROUP
To insure that all relevant information is brought to bear on
major regulations, the President also established in April 1978 a
regulatory analysis review group. The group is chaired by the
Council of Economic Advisers and includes representatives of the
major economic and regulatory agencies.
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The group plans to review up to 20 major regulations a year.
le
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vention of significant deterioriation, electric utility new source performance standards and hazardous waste regulations, Interior's
surface mining regulations, DOE's coal conversion regulations, and
DOT's regulations on facilities for the handicapped.
In at least one instance, both the industry and the affected
interest groups felt the RARG review had contributed to reaching
a tough, but reasonable regulatory standard.
In addition to the RARG, the Regulatory Council, established in
October 1978, provides an important new forum for addressing
issues that fall outside the purview of any one agency and for
looking more broadly at the impact of regulations.
In addition to publishing the Calendar of Federal Regulations,
the Council is charged with identifying conflicting or overlapping
regulatory actions. The Council will also be assessing the cumulative impact of regulations on particular industries.
The legislation recently submitted by the administration—the
Regulation Reform Act of 1979—will build on these reforms by
making them permanent and applying them to the independent
regulatory commissions. The legislation overhauls key parts of the
Administrative Procedure Act for the first time in over 30 years.
It has five key elements: Making new rules more cost-effective;
inquiring regular, periodic review by agencies of their existing
rules; improving the planning and management capabilities of the
regulatory agencies; reducing needless delay through expedited
procedures for rulemaking; and encouraging public participation in
the rulemaking process.
The President's program requires agencies to undertake a thorough consideration of alternatives and encourages them to select
the most cost-effective alternative. If an agency determines for
some reason that it should select other than the least costly alternative, it has an obligation to provide reasons to the public for
doing so.
Agencies are also required to describe the benefits and adverse
effects of a regulation and the alternatives considered even where
they are difficult or impossible to quantify. The evaluation of adverse effects is also intended to consider not only costs but also to
consider less easily quantifiable effects, such as harm to competition or impacts on small businesses.
Consistent with our management philosophy, the legislation
places the focal point for accountability and responsibility with the
head of the agency.
In summary, Mr. Chairman, the administration is taking a
number of steps on a broad front to improve both the process of
Government regulation and our knowledge of its effects. This will
lay the basis for more effective congressional and executive oversight. We at OMB consider this one of our most important jobs in
the future.
Thank you, Mr. Chairman, and I would be happy to answer any
questions you have.
[Complete statement of Mr. White follows:]
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REMARKS OF JOHN P. WHITE
DEPUTY DIRECTOR OF THE
OFFICE OF MANAGEMENT AND BUDGET
BEFORE THE SUBCOMMITTEE ON
ECONOMIC STABILIZATION
SENATE COMMITTEE ON BANKING,
HOUSING, AND URBAN AFFAIRS
Mr. Chairman and Members of the Committee:
I am pleased to appear before the Committee today to
talk about the impact of Federal regulation on the economy
and the Administration's strategy for improving government
regulation.
Other testimony being given here today considers the
impact of regulation on the automobile industry.

While I

will not try to assess the impact of any individual
regulations on a particular industry, I would like to discuss
the importance of more intelligent regulation and in particular
the need to improve our knowledge of the impact of regulation.
Also I will briefly describe steps the Administration is
taking to ensure that Federal regulations are both more
effective in meeting critical public needs and more
efficiently designed and enforced.
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One of the most difficult problems facing both
government regulators, and the industries they regulate,
is to find ways to balance competing goals.
The difficulty of making balanced choices has grown
over the last decade as new goals have been established
and experience has revealed new problems.

For example,

a very important goal that appeared during the mid-1060's-improved auto safety--had to be reconciled with another
goal--cleaner air--that gained emphasis around 1970.
Before we had satisfactorily "balanced" these important
goals, we set ourselves another key goal around the mid-1970's-reducing fuel consumption.

We soon found that some auto

safety regulations were increasing the size and weight of
automobiles and therefore were increasing both gas consumption
and auto emissions.

Further, efforts to achieve the clean

air goal through improved emission control devices were also
increasing gas consumption.
Throughout the 1970's, we have simultaneously been
pursuing another objective--controlling inflation.

Realizing

that regulations designed to achieve safety, environmental
and energy goals had the effect of making automobiles more
costly to purchase and operate, we have had to add another
factor in making balanced regulatory decisions.
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Our experience in the last decade--not only in
regulation of the automobile but in other areas of
"social" regulation as well--has given us a better
appreciation of the complexity and uncertainty that is
involved in making wise and balanced decisions.

We have

seen the need to look beyond the pursuit of single goals
and to consider the overall impact of regulation.
To achieve better balance it is becoming increasingly
clear that we must improve the regulatory process.

Both

Congress and the executive branch are aware that while we
have devoted significant effort to coordinating macroeconomic
policies and controlling individual programs through the
budget process, we have not exercised the same kind of
discipline over government regulations.
quite simple.

The reasons is

The important costs and benefits to the

public of government regulation are not reflected in the
agencies' budgets but in the indirect and often unknown
effects on the private sector of complying with the
agencies' rules.
Government and the private sector are making important
progress in identifying the results of regulation.

Over

the past several years, numerous individual companies such as
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Dow Chemical and General Motors, have done studies of the
impact of government regulations on their operations.
Only recently, the Business Roundtable released a major
study that looks at the impact of regulation in seven
regulatory agencies on the operations of 48 U. S. corporations.
These efforts have been accompanied by related efforts
in the Federal Government to look at the impact of
regulation.

The National Science Foundation, for example,

is nearing completion of three major studies aimed at
evaluating the cumulative impact of regulation on the
production and distribution of selected commodities.

In

addition, the Executive Branch has more than 100 research
projects or studies of regulatory cost underway, ranging
from the effects of Federal regulation on the cost of
fruits and nuts to nursing homes.

Also, the Department of

Commerce is working on ways to improve government-wide
mechanisms for assessing the cumulative impact of
regulation, for setting priorities and making difficult
trade-offs.
We are supporting theme efforts because we believe
that better information about the costs and the benefits
of regulation is absolutely essential.

While we recognize

the difficulty of quantifying these values, we also
recognize their importance and our obligation to
continually make improvements in our understanding.
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For example, to better evaluate the benefits, we are
increasing our understanding of the health effects upon which
regulatory standards are based.

Toward this end, we have

encouraged agencies in the last three budget cycles to
devote much moe attention to the measurement of health
effects--not only the effects of conventional pollutants
but also toxics, cardinogens and other hazardous substances.
This is part of a larger effort, including a close look at
& D budgets in agencies primarily responsible for protecting
the public health, to ensure that regulatory standards are
based on sound scientific data.
These efforts, of course, supplement those that Congress
has in the past required as part of a continuing effort to
reassess major regulations.

The scientific data underlying

air pollution regulations, for example, has been continually
evaluated by the National Academy of Sciences.

Also we

anticipate that The National Commission on Air Quality will
carefully assess the health effects of air pollution and the
costs and benefits of alternative control strategies.
These efforts to better understand the effects of
government regulation are part of the Carter Administration's
across-the-board efforts to achieve responsible, effective
regulation.

This effort requires systematic planning of

regulatory activity, careful analysis of the likely effects
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the actual
of proposed regulations and vigorous review of
effects once regulations are put in place.

It was in this

12044 in
spirit that the President issued Executive Order
March 1978.
an
The Order requires executive agencies to publish
ent or
agenda of significant regulations under developm
review at least twice a year.

This provision ensures

advance planning by agencies and alerts members of the
public to upcoming regulatory activity so they can
participate in the shaping of regulations.
Executive agencies are also required by the Order to
prepare "regulatory analyses" for regulations with major
economic consequences.

Such analyses must be undertaken

for any regulation that would result in an annual cost of
$100 million or more or would lead to a major increase in
costs or prices for individual industries, levels of
government or geographic regions.

The analysis is to be

used as the basis for the regulator's decision on how best
to regulate.
Each analysis must contain four elements:
- a succinct statement of the problem thought to
require Federal action;
- a description of the major alternative ways of
dealing with the problem that are being considered
by the agency;

79
- an analysis of the economic consequences,
direct and indirect--of each of these
alternatives;
- a detailed explanation of the reasons for
choosing one alternative over the others.
The Order also requires executive agencies to undertake'
a systematic review of their existing regulations, to
revise them along more cost-effective lines and, in some
cases, to eliminate them entirely.

Agencies have been

instructed to concentrate on reviewing regulations that
impose substantial burdens on the public, that need to be
simplified, or that no longer serve their original purpose.
Since the Order was issued, the Office of Management
and Budget has worked closely with the agencies to put
in place internal agency procedures to manage the
regulatory process.
To ensure that all relevant information is brought to
bear on major regulations, the President has established
in April 1978 a Regulatory Analysis Review Group.

The

Group is chaired by the Council of Economic Advisers and
includes representatives of the major economic and
regulatory agencies.
The Group plans to review up to twenty major regulations
each year.

Already, RARG has conducted final reviews of

OSHA's acrylonitrile standard and generic carcinogen policy,
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EPA's regulation on prevention of significant deterioration,
electric utility new source performance standards and
hazardous waste regulations, Interior's surface mining
regulations, DOE's coal conversion regulations, and DOT's
regulations on facilities for the handicapped.

In at least

one instance, both the industry and the affected interest
groups felt the RARG review had contributed to reaching
a tough, but reasonable regulatory standard.
In addition to the RARG, the Regulatory Council,
established by the President in October 1978, provides
an important new forum for addressing issues that fall
outside the purview of any one agency and for looking more
broadly at the impact of regulation.

In addition to

publishing the Calendar of Federal Regulations, the Council
is charged with identifying conflicting or overlapping
regulatory actions.

The Council will also be assessing the

cumulative impact of regulation on particular industries.
The legislation recently submitted by the Administration-the Regulation Reform Act of 1979--will build on these reforms
by making them permanent, and applying them to the independent
regulatory commissions.

The legislation overhauls key parts

of the Administrative Procedure Act, for the first time in
our thirty years.
It has five key elements:

making new rules where cost-

effective; requiring regular, periodic reviews by agencies
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of their existing rules; improving the planning and
management capabilities of the regulatory agencies;
reducing needless delay through new expedited procedures
for rulemaking; and encouraging expanded public participation
in the rulemaking process.
The President's program requires agencies to undertake
a thorough consideration of alternatives and encourages
them to select the most cost-effective alternative.

If

an agency determines for some reason that it should select
other than the least costly alternatives then has an
obligation to provide reasons to the public for doing so.
Agencies are also requried to describe the benefits
and adverse effects of a regulation and the alternatives
considered even where they are difficult or impossible to
quantify.

The evaluation of adverse effects is intended

to consider not only costs but other effects, such as
harm to competition or impacts on small businesses.
Consistent with our management philosophy, the
legislation places the focal point foraccountability and
responsibility with the head of the agency.
In summary, Mr. Chairman, the Administration is taking
a number of steps on a broad front to improve both the
process of government regulations and our knowledge of its
effect.

We think that we are laying the basis for more

effective Congressional and Executive oversight in the future.
We at OMB consider this one of our most important jobs in the
future.
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Senator RIEGLE. What work is now underway or what work has
been done along this line with respect to the automobile industry?
Mr. WHITE. There are a number of issues pending that are listed
in the calendar in terms of effect on the automobile industry.
I think Peter Petkas can better speak to the issues affecting that
industry as it relates to the activities of the Council.
Senator RIEGLE. We can get to that. What I am wondering is
this. I think you were here before, so you heard a number of issues
that came out. In the auto industry, we have got several factors
working at once that I think make this maybe a most important
case history. I don't want to sound overly parochial coming from
Michigan. There are other States that produce as many automobiles as we do.
It does mean I have more familiarity with this problem. You
have the international trade angle very substantial in terms of the
balance of payments. You have the domestic versus foreign competition question. You have the question of strong players and you
have the question of the least strong can't survive.
CONFLICTING AREAS OF REGULATIONS
In some cases, you have conficting areas of regulation occurring
simultaneously with emissions, fuel economy, and safety. You have
got a tremendous employment effect. You have got 800,000 automobile workers for one.
You have the macroeconomic effects of something close to 20
percent of the national economy involved here. Then you have got
this other very subtle question of capital markets, obsolescence
factor being speeded up recouping costs in terms of units of productions, what happens if a recession occurs, and so forth.
It is an incredibly sophisticated economic puzzle that we have to
deal with here. I would hope that the Council could take this, take
all of these things, because they all have that economic effect. I
mean, each item I have mentioned and there are others we could
mention, and undertake to consider all of these things together.
In other words, I don't see any other way to do it. If we just
consider one item and we don't consider another item, we may well
take an action there that is counterproductive with respect to
something else that we also should be considering.
I am wondering are you in a position to indicate that this could
be done? Could you do that on your own, or how would a decision
have to be made to decide an industrial sector where you have got,
I think, the problem in its most extreme form and take that and
really do it in a comprehensive way.
Mr. WHITE. One of our major concerns and motivations for establishing the Regulatory Council was just that. That is to examine
the cross-agency effects.
Senator RIEGLE. Right.
Mr. WHITE. In doing so, it was agreed by all concerned that it
was necessary to look at cross-agency effects of regulations on key
industries where there would be a major cumulative impact. One
industry selected is the automobile industry.
Senator RIEGLE. I think if we can develop a process that is
sophisticated enough, competent enough, and timely enough to
handle the automobile problem, I think we can probably handle
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any other problem. If we can gear ourselves to deal with this one
comprehensively, then the others would be easier.
I would like to suggest that this problem be tackled. I don't know
of one where the dollar amounts are larger or the complications
greater. The only other one I can think of may be in the area of
the energy prophesy right now in terms of controlled emissions
from plants, and so forth. But I have a feeling that the complications are probably less for that at the moment than they are in the
auto industry where they are more immediate and far reaching.
Can we agree to tackle that?
Mr. WHITE. Yes; we are, Mr. Chairman.
Senator RIEGLE. In this comprehensive way?
Mr. WHITE. Peter, do you want to speak to the comprehensiveness?
Mr. PETKAS. Mr. Chairman, we are putting together the plans for
the study and we are considering exactly how comprehensive we
can make it given our resources and our other commitments. It
may well be that the kind of comprehensive examination you are
suggesting should be undertaken by us.
It may also be true that some other institution with a much
broader focus than the Regulatory Council which is made up of the
regulators and is concerned primarily with regulatory impacts
would be more appropriate. But we haven't closed the doors on
that kind of approach.
SUBCOMMITTEE TO HELP WITH STUDY
Senator RIEGLE. This committee would like to work with you on
this. To best, define the scope of that effort. I really want to make
sure that we have got the process adequately established. I know
you do as well. I know we have a common desire here, but I want
to make sure that it is geared broadly enough so we can really take
a hold on this problem.
The economic implications and the employment indications are
absolutely monumental.
Mr. WHITE. We will work with the subcommittee, Mr. Chairman,
as we proceed in laying out how we are going to do the study.
Senator RIEGLE. You have already made the decision to select the
auto industry and your desire is to make it as comprehensive as
you can?
Mr. WHITE. That is correct.
Senator RIEGLE. That is clearly your intent?
Mr. WHITE. Yes.
Senator RIEGLE. How would you like to proceed in terms of who
ought to go next?
Mr. WHITE. I suggest Mr. O'Leary go next.
Senator RIEGLE. Fine. We are pleased to hear from you.
STATEMENT OF JOHN F. O'LEARY, DEPUTY SECRETARY,
DEPARTMENT OF ENERGY

Mr. O'LEARY. Mr. Chairman, it is a pleasure to be before you
today. If I may, I would like to be excused about 12:15. I have a
long-standing engagement that I really feel compelled to keep.
Mr. Chairman and members of the subcommittee, I welcome this
opportunity to review the impact of the automobile fuel economy
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program on our economy. Automobiles are major consumers of
petroleum in this country, using over one-third of all our oil. The
automobile and automobile industry are also major elements of
this country's economic and social structure.
The Iranian oil cutoff and resulting increases in oil prices help to
emphasize the importance of a strong automobile fuel economy
program. The fuel economy standards and information programs
are among the most important conservation programs we now have
in place. They will determine the fuel economy performance of the
1980 to 1985 cars and light trucks which will dominate gasoline
demand in the 1985 to 1990 period, a period in which we expect to
have severe petroleum supply problems. Of the 125 million passenger cars expected to be on the road in 1990, one-half will have been
designed, manufactured and sold by 1985. Their fuel economy performance will be determined by the existing standards program.
We recognize that the fuel economy program can have significant impacts on the national economy in addition to reduced
energy consumption, and we are convinced that these will be generally favorable impacts. From the consumers' vantage point, the
fuel economy program will provide clear benefits. Consumer cost
increases for 1985 automobiles, for example, are estimated to be
between $160 to $470 per car. In return for this increased purchased price, automobile users can expect to save over 1,100 gallons
of motor fuel over the average 10 years of vehicle life. The discounted present value at the time of purchase of this stream of fuel
savings is expected to be between $630 and $790, depending on the
fuel price forecast used. Therefore, we view the automobile fuel
economy program as significantly cost effective for automobile
users.
The fuel economy program is also expected to have a favorable
impact on the American automobile industry. The fuel economy
program will accelerate the implementation of technological improvements in the U.S. automobiles and have the effect of generally making them more competitive with foreign made cars.
Traditionally, the domestic automobile industry has made significant changes to the body or frame in each line every 3 to 6 years.
Certain components are retained much longer. Some basic engines
have been in production for over 20 years.
NEW PRODUCTS WITH ADVANCED DESIGNS

In contrast, foreign manufacturers have continued to introduce
new products with advanced designs. The fuel economy program
requirements are such that manufacturers are meeting them by
changing the size and structure of vehicles and are making major
changes in engines and drivetrains. This allows vehicles to be
redesigned from the ground up to incorporate the most up-to-date
technology for fuel economy and other concerns such as safety and
emissions control. There will be an opportunity to modernize and
upgrade plants and facilities now approaching obsolescence.
These desirable changes were unlikely to come about as quickly
without the fuel economy program. A single manufacturer which
attempts to bring about these technological innovations faces the
risk that competitors would seriously underprice it. The fuel econo-
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my program causes all manufacturers to make the changeover
together and thereby reduces competitive risk.
Automobile sales are not expected to be seriously affected by the
fuel economy program. Due to higher retail prices, the increase in
sales might proceed at a somewhat slower rate than would be
projected in the absence of standards.
However, automobile industry employment is still expected to
increase. Increased employment will also be experienced by the
suppliers of capital equipment. Future fuel price increases or shortages could significantly increase the demand for fuel efficient cars,
a demand which the U.S. manufacturers will be much more able to
satisfy because of the fuel economy program.
The program will also stimulate domestic employment by encouraging manufacturers to replace their "captive imports" with domestic alternatives. A "captive import" is a foreign produced car
marketed, sold, and serviced by a domestic manufacturer. Indeed,
as U.S. manufacturers produce a full range of vehicles with the
most contemporary technology, unexpected benefits can accrue in
foreign markets where new U.S. cars should be very competitive.
Already, U.S. automobiles are very competitive in European markets in initial cost, but don't satisfy European consumer preferences on size, style, and fuel economy.
Because of the secondary impacts, it is quite possible that the
fuel economy program will stimulate sales and employment in the
U.S. automobile and related industries beyond what would have
occurred without the programs, particularly by incursions in new
foreign markets.
The increased capital investment required to achieve the anticipated technological benefits in automobiles is estimated to be $11.5
billion over and above what would have been spent during 1979
through 1984 by the U.S. automobile industry. If the value of this
investment stream is discounted to 1979, it is equivalent to $9.2
billion. The value of fuel savings is much higher. The discounted
value of reduced petroleum imports resulting from the fuel economy program is $22 billion and the reduction in consumer expenditures for motor fuel is expected to be $44 billion.
Senator RIEGLE. Let me stop you at that point. When you say the
increased capital investment required to achieve those benefits is
estimated to be $11.5 billion over what would have been spent
during 1979 through 1984 by the U.S. automobile industry, that is
for the fuel economy savings?
Mr. O'LEARY. Only, but their costs for the emissions standards-Senator RIEGLE. We will get to that. Is that your estimate? This
is an estimate-Mr. O'LEARY. This is an estimate provided by the Department of
Transportation and was recently published in their Third Annual
Report to Congress on the automobile fuel economy program. It is
my understanding that this estimate is consistent with confidential
data provided to DOT by the automobile industry.
Senator RIEGLE. Very fine. Why don't you continue.
Mr. O'LEARY. These figures all assume uninterrupted petroleum
supplies through 1995 with relatively conservative prices and a real
rate of discount of 10 percent. Should a significant supply interrup-
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tion occur, the economic losses of not improving automobile fuel
economy will be much higher than these figures suggest.
PRIME TARGET WITH ENERGY PROBLEM

The success of the Nation's efforts to conserve energy and reduce
petroleum dependency is inherently linked to automobiles and the
fuel economy program. Given my choice of sectors, Mr. Chairman,
the automobile, I believe, is the prime target for dealing with our
energy problem from the petroleum standpoint.
Not only are automobiles the single largest users of petroleum,
they are also one of the most visible and, as we have seen, have a
high potential for energy conservation. It is fortunate that the fuel
economy program also offers positive economic benefits. It is an
opportunity to demonstrate that energy goals can be achieved in a
manner consistent with the economic and social goals such as
employment, safety, and environmental protection. The current
fuel economy standards program would be cost effective to the
Nation if petroleum were available at approximately $5 per barrel.
Today, an extra barrel of imported petroleum costs between three
and four times as much. By 1985, that difference almost certainly
will increase.
As a final point, I would like to address the question raised in
your letter concerning interagency coordination. DOE is working
closely with EPA and DOT on a number of issues related to the
fuel economy program. DOE is also a member of the Regulatory
Council. This involves the DOE policy, environmental and program
offices in research programs, interagency analyses, information
and data exchange, and formal comments on rulemakings.
We are presently involved in interagency analysis and research
on diesel emissions, gasoline octane levels, test procedures, and fuel
economy cost effectiveness. We have worked with DOT on its
report to Congress and we are presently assisting EPA on its
NECPA section 404 report which concerns the amount and causes
of differences between EPA and on-road fuel economy.
In general, I believe that the development and management of
the fuel economy program is an example of close cooperation and
coordination within the administration.
That concludes my statement. I would be pleased to answer your
questions.
[Complete statement of Mr. O'Leary follows:]
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STATEMENT OF
JOHN F. O'LEARY
DEPUTY SECRETARY U.S. DEPARTMENT OF ENERGY
Mr. Chairman and members of the Subcommittee, I welcome this
opportunity to review the impact of the automobile fuel
economy program on our economy.

Automobiles are major

consumers of petroleum in this country, using over one third
of all our oil.

The automobile and automobile industry are

also major elements of this country's economic and social
structure.
The Iranian oil cutoff and resulting increases in oil prices
help to emphasize the importance of a strong automobile fuel
economy program.

The fuel economy standards and information

programs are among the most important conservation programs
we now have in place.

They will determine the fuel economy

performance of the 1980 to 1985 cars and light trucks which
will uominate gasoline demand in the 1985 to 1990 period - a
period in which we expect to have severe petroleum supply
problems.

Of the 125 million passenger cars expected to be

on the road in 1990, one half will have been designed,
manufactured and sold by 1985.

Their fuel economy performance

will be determined by the existing standards program.
We recognize that the fuel economy program can have significant
impacts on the National economy in addition to reduced
energy consumption, and we are convinced that these will be
generally favorable impacts.

From the consumers vantage
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- point, the fuel economy program will provide clear benefits.
.
Consumer cost increases for 1985 automobiles are estimated
to be between $160 to $470 per car.

In return for this

increased purchase price, automobile users can expect to
save over 1100 gallons of motor fuel over the average ten
years of vehicle life.

The discounted present value at the

time of purchase of this stream of fuel savings is expected
to be between $630 and $790 depending on the fuel price
forecast used. Therefore we view the automobile fuel economy
program as significantly cost-effective for automobile
users.
The fuel economy program is also expected to have a favorable
impact on the American automobile industry.

The fuel economy

program will accelerate the implementation of technological
improvements in U.S. automobiles and have the effect of
generally making them more competitive with foreign made
cars.

Traditionally, the domestic automobile industry has

made significant changes to the body or frame in each line
every 3 to 6 years.

Certain components are retained much

longer.

Some basic engines have been in production over 20

years.

In contrast, foreign manufacturers have continued to

introduce new products with advanced designs.

The fuel

economy program requirements are such that manufacturers are
meeting them by changing the size and structure of vehicles
and are making major cHanges in engines and drivetrains.
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This allows vehicles to be redesigned from the ground up to
incorporate the most up to date technology for fuel economy
and other concerns such as safety and emissions control.
There will be an opportunity to modernize and upgrade plants
and facilities now approaching obsolescence.
These desirable changes were unlikely to come about as
quickly without the fuel economy program.

A single manufacturer

which attempts to bring about these technological innovations
faces the risk that competitors would seriously underprice
it.

The fuel economy program causes all manufacturers to

make the changeover together and thereby reduces competitive
risk.
Automobile sales are not expected to be seriously affected
by the fuel economy program.

Due to higher retail prices,

the increase in sales might proceed at a somewhat slower
rate than would be projected in the absence of standards.
However automobile industry employment is still expected to
increase. Increased employment will also be experienced by
the suppliers of capital equipment.

Future fuel price

increases or shortages could significantly increase the
demand for fuel efficient cars - a demand which the U.S.
manufacturers will be much more able to satisfy because of
the fuel economy program. The program will also stimulate
domestic employment by encouraging manufacturers to replace
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.their "captive imports" with domestic alternatives.

A

"captive import" is a foreign produced car marketed, sold
Indeed, as U.S.

'and serviced by a domestic manufacturer.

manufacturers produce a full range of vehicles with the most
contemporary technology, unexpected benefits can accrue in
foreign markets where new U.S. cars should be very competitive.
Already U.S. automobiles are very competitive in European
markets in initial cost, but don't satisfy European consumer
preferences on size, style and fuel economy.

Because of the

secondary impacts it is quite possible that the fuel economy
program will stimulate sales and employment in the U.S.
automobile and related industries beyond what would of
occurred without the programs.
The increased capital investment required to achieve the
anticipated technological benefits in automobiles is estimated
to be $11.5 billion over and above what would have been
spent during 1979 through 1984 by the U.S. automobile industry.
If the value of this investment stream is discounted to
1979, it is equivalent to $9.2 billion.
savings is much higher.

The value of fuel

The discounted value of reduced

petroleum imports resulting from the fuel economy program is
$22 billion and the reduction in consumer expenditures for
motor fuel is expected to be $44 billion.

These figures all

assume uninterrupted petroleum supplies from now through
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1995 with relatively conservative prices and a real rate of
a discount of 10%.

Should a significant supply interruption

occur, the economic losses of not improving automobile fuel
economy will be much higher than these figures suggest.
The success of the Nation's efforts to conserve energy and
reduce petroleum dependency is inherently linked to automobiles
and the fuel economy program.

Not only are automobiles the

single largest users of petroleum, they are also one of the
most visible and, as we have seen, have a high potential for
energy conservation.

It is fortunate that the fuel economy

program also offers positive economic benefits.

It is an

opportunity to demonstrate that energy goals can be achieved
in a manner consistent with economic and social goals such as
employment, safety and environmental protection.

The current

fuel economy standards program would be cost effective to
the nation if petroleum were available at approximately $5
per barrel.

Today, an extra barrel of imported petroleum

costs between 3 and 4 times as much.

By 1985 that difference

could well increase.
As a final point, I would like to address the question
raised in your letter concerning interagency coordination.
DOE is working closely with EPA and DOT on a number of
issues related to the fuel economy program.
member of the regulatory council.

DOE is also a

This involves the DOE
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,
policy, environmental and program offices in research programs
and
Interagency analyses, information and data exchange
formal comments on rulemakings.

We are presently involved

s,
in interagency analysis and research on diesel emission
gasoline octane levels, test procedures and fuel economy
cost-effectiveness.

We have worked with DOT on its Report

NECPA
to Congress and are presently assisting EPA on its
of
Section 404 Report which concerns the amount and causes
differences between EPA and on-road fuel economy.

In

of
general, I believe that the development and management
on
the fuel economy program is an example of close cooperati
and coordination within the Administration.
I now will be happy to answer any questions the committee
may have.

Senator RIEGLE. In light of the time pressures you face, I am
going to ask you some questions now, and as soon as we finish, we
will move along to the others.
FUEL ECONOMY PROGRAM
On page 4 of your statement here, or page 3, I should say, you
are saying:

fuel
These desirable changes were unlikely to come about as quickly without the
economy program. A single manufacturer which attempts to bring about these
technological innovations faces the risk that competitors would seriously underprice
r
it. The fuel economy program causes all manufacturers to make the changeove
together and thereby reduces competitive risk.

As a textbook argument, that may be correct. But what happens
is that the financial capacities of the different industries are different. It is one thing if we are talking about the fuel efficiencies. Are
we bringing in all of the other items? The competitive changes that
have to be made to remain competitive. What has to be done in
terms of emissions? What has to be done in terms of safety, and so
forth.
So the problem is that maybe all of the companies cannot afford
to do it. And, therefore, we face, I think, a public policy question.
What happens if we decide that we want a technological improvement within a timeframe that is beyond the dollar capacity of the
company to meet it?
How do we decide that? How do you decide that question within
the agency? Was that looked at, for example, say, in the case of
American Motors?
Mr. O'LEARY. We looked very carefully at the investment
streams that have historically taken place in the industry and the
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additional cost that would be associated with. In our case, of
course, our concern is limited to the fuel efficiency standards.
We found that they were well within the capacity of the
industry.
Senator RIEGLE. But that is exactly the thing that concerns me.
How do we add it all together?
FLEXIBILITY TO ACHIEVE A GIVEN OBJECTIVE
Mr. O'LEARY. We have to understand that we are following in
this particular area a mandate that came down from the Congress
in 1974-75. One of the problems we have here, as the previous
witness, Mr. White, indicated, and which we are trying to correct
by the establishment of new institutions is the capacity to crossevaluate those things that we do under our regulatory jurisdiction.
That is to say we have the flexibility given to us by the Congress
to achieve in a variety of ways a given objective. Objectives were
mandated by the Congress and the executive branch has been in
the business of carrying them out within relatively narrow limits
of discretion.
There is the point of the intermediate standards. The intermediate standrds don't really, in a strategic sense, influence that particular cost. So I think it is fair to say that the administration had a
serious problem. And beginning last August, it began to move to
resolve it.
I might add in amplification of Mr. White's point, the automobile
industry was cited time and time again as the cause celebre by
White House representatives when we set up this Council. The
auto industry has been impacted by an action in this agency at
about the same time frame as action from another agency. All of
them together had never been looked at by the executive branch
agencies in charge.
And these are decisions made some time ago, Mr. Chairman. So I
think that we have two problems. One is in the realm of congressional enactments and the other one that we are moving to fix now
is in the realm of our regulatory interpretation of those congressional actions.
Unfortunately, we didn't get into this business early enough to
bring the rationality I at least would have liked to have seen. But
we in the executive branch have paced our moving not within the
constraints that we operate under. That is to say, that abiding by
the law and optimizing the job as best we can, based on this
multiple set of vectors we are providing industry and others as we
can.
Senator RIEGLE. I think that is as good a description of the
problem as I have heard anybody make. I appreciate your making
it and having it on the record.
We in the Congress don't have a collective oversight capability.
This Economic Stabilization Subcommittee comes as close as anything to an effort to get at the aggregates in terms of whether or
not we are getting a rational economic judgment in terms of a
bottom-line impact. So we are coming at it from that direction, but
I don't have any direct authority to start tracking down in the
energy area or tracking down in the emissions area and so forth.
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So, I think you make an important point in saying that maybe
one can't rely on the Congress to do the fine tuning here in terms
of synchronizing things the way they ought to be synchronized.
That, it seems to me, leaves the burden on the executive side. It
seems to me that is where the bulk of the initiative has to come
from and that we have to catch up.
I agree with you that we are behind. We are starting late in this
area, and I think it is the number one problem area to tackle.
It seems to me what will probably have to happen, from a
process point of view, is that after we are in a position as a team of
individuals and specialists, to appraise the situation, then if these
written legal standards that you say don't give you much maneuvering room need to be modified in light of how they fit with other
mandated requirements, then I think that we would have to get a
recommendation from the executive branch to that effect.
SUGGEST EXECUTIVE BRANCH SUBMIT MODIFICATIONS

In other words, I think the appropriate course of action would be
for the executive branch, in the name of the President, to submit a
package of modifications to the written law to say, "Look, we have
looked at this situation, and in order to make everything compatible and to meet our national objectives within a reasonable timeframe, we would like to propose that Standard No. 1 be modified to
this extent, Standard No. 2 be modified to this extent." It may well
be that some might be reduced, others increased. One never knows,
in terms of how we would strike this.
I think unless we understand at the beginning the process that
we are going to follow to get through all the way to the end, then I
am afraid this all becomes a big exercise. In other words, I worry
that we not end up in a situation where we are tipping our hat at
the problem but we are not geared to close the loop and come back
around with any recommendations of modifications to the law, so
that we can really make government work competently. That is the
part that I want to make sure we complete.
Mr. O'LEARY. Mr. Riegle, let me say in defense of the executive
branch record in this area, that is one of the things that OMB and,
before it, the Bureau of the Budget has been doing for a very long
time: Trying to bring out an optimal solution through oversight
management on behalf of the President of these many often-conflicting objectives of the various agencies that Congress has set up
to deal with specific problems.
One of the things that you have to note, and has been noted
earlier in this hearing, is that most of this has come on us in the
last decade. Up until roughly 10 years ago, these sets of considerations that we are discussing now simply were not present, either
at the Federal level or in the private sector, when the financial
decisions were made.
I think what we are saying here, if I may go to the basic problem
in the arena, it is this: We have had a couple hundred years to
develop and fine tune a system in which private capital markets
made decisions for the economy based upon individual votes of our
citizens in the way of purchases.
Over the last 10 years we have tried to superimpose an entire
new economy—if you can call it that—on top of that. That comes
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out of the regulatory realm. That has an increasingly important
and pervasive influence upon investment decisions that, in 1965,
for example, were made entirely by the private sector with regard
to their approximate advantage, in a profit sense.
This is an overlay of public interest upon those traditional sets of
values which had been the investment criteria of industry.
I think it is fair to say that in that 10-year period we have
stumbled a bit, and we haven't as yet come to the point where we
are able to smoothly bring these public-interest considerations to
bear in the power industry, the one that I am particularly associated with—the petroleum industry—and in this industry, in an optimal fashion.
That is not surprising, given the newness of this task that the
public has laid upon you, and in turn you have laid upon us.
I think the good news here is, as Mr. White has pointed out, that
we are beginning to institutionalize the basis for bringing to the
attention of the President or of the OMB these apparent conflicts,
and of developing a means for rationalizing them and using a true
optimal solution to the point of where we are running a government that is responsive, not simply to one set of pressures, but, to
the extent that man can interpret them, all of the main trends of
citizen concern that bear upon these sets of considerations.
I don't know if that is helpful to you, but that is at least one
man's view of the course that we have gone over the last 10 years,
and a quite difficult one that we have to go over the next 5 to 10,
to finally learn how to deal in this new world.
Senator RIEGLE. I think that is a helpful statement. I think it
helps the press and the public, to understand that the world is
changing and, therefore, old mechanisms or as yet-uninvented
mechanisms don't really let us deal with problems we now face.
ADDITIONAL UNIQUE PROBLEMS
Let me add to your perspective as it relates to the automobile
industry, some additional unique problems that I would ask you
and the others at the table to really pay continuing attention to.
I think you have stated the technical requirement side. There
obviously is a recognition that this is "Exhibit A," in terms of the
pileup of regulations and the difficulty of meeting all the technical
standards.
In addition, there are some unique aspects to the automobile
industry as an industry segment. You have this leadtime problem
which is very complex and very sophisticated if you are going to
knock out 10 or 11 million units in a model year and it backs down
through the suppliers and so on. Because of that unique timing
situation, regulatory requirements, can really bolix that schedule
up in ways that would maybe not affect somebody so much if they
were making cardboard boxes or something that is a more simple
kind of product line.
Second, it seems the size of the capital requirements here are
really extraordinary. We are talking about very big chunks of
capital in relatively compressed periods of time. And that has to be
looked at in the capital market situation. This is where I think the
firms are quite different. I worry much less about General Motors
getting its capital than I do about Chrysler getting its capital or
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American Motors being able to get its. I think we have to take
account of that unique element in terms of what we try to maintain as a competitive or a less competitive environment.
Next, I think, you have this unique economic sensitivity. This
happens to be the one industry sector, in my judgment, that is
most sensitive to swings in the economy. One might argue that the
housing industry is very sensitive to swings in monetary policy, but
if you take the aggregate economic policy, the industry that is the
most sensitive—and historic data bears it out very vividly—it is the
automobile industry.
If we get hit with a recession, even a nonintended one, then
everything gets knocked haywire in terms of the ability to raise
capital, to function, and so forth. So, if we are locked in on these
fixed deadlines, we are in terrible difficulty.
The final thing I would mention is the trading situation we have
because of the foreign markets' developed cars, enough different
than the ones we have had. We have maintained open access in our
marketplace to foreign cars, and yet we have had foreign markets
in many respects closed off to cars built in America, whether they
are competitive or not. I think we could sell a lot of cars in Japan
if the price weren't doubled or tripled by these tariff barriers that
they erect and work very well for them.
Once we start adding in those kind of unique factors, it seems to
me that it means for you, as a regulator in one functional area, a
special burden to try to integrate this marching order that you
have been given by the Congress in this larger context.
I am not saying that you can begin to reconcile all of these
things by yourself. That is why I think the process, the group
process, and the fact that it is understood that there may well have
to be an initiative by the executive branch to say, "Look, to orchestrate this thing within the time frame means that we are going to
have to make this set of adjustments. This one goes up, this one
comes down, whatever. And we think this is a timetable that will
work in light of these other realities."
It is important that we clarify this in a dialog sense because we
are just really getting started in this business. We are a lot more
likely to get it done if we have a clear kind of a commonsense for
what we want to accomplish.
Let me ask a couple of more questions.
Mr. WHITE. May I make one comment? I agree with you and
what has been said here. I want to add that there is clearly a
payoff in terms of our coordination. We can insure more effective
regulations by coming back to you when we think there is a legitimate concern for changing the guidance provided in the terms of
the law.
We have a fundamental concern about the process by which we
do that, and that is why we are urging the Congress to put the
administration's Executive order into law. I think it is very important that we regularize that process and include the independent
regulatory agencies in these provisions.
I would emphasize that this is a very, very important step in
terms of improving our current situation. I would also add that we
support comprehensive sunset legislation for these same reasons.
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Senator RIEGLE. I appreciate that point. I think that is a wellmade point.
GASOLINE CONSUMPTION PROJECTED FOR 1985

Mr. O'Leary, let me cover a couple of other things, and I know,
by agreement, that you need to be excused.
This is in reference to the straight-line schedule versus the front
load on fuel economy. In a recent filing to the House Energy
Subcommittee, DOE estimated the impact of going from the frontloaded fuel to the straight-line schedule to be about 70,000 barrels
per day in 1985. I am wondering what percentage of that would be
of total gasoline consumption projected for 1985.
Mr. O'LEARY. Total gasoline consumption for 1985 will not be
below the range of 7.5 to 8 million barrels a day, Mr. Chairman, so
it is on the order of 1 percent.
Senator RIEGLE. That is about a 1-percent factor?
Mr. O'LEARY. Yes.
Senator RIEGLE. Will 1985 be the year in which the additional
fuel consumption from the straight-line schedule is the highest?
Mr. O'LEARY. Yes; it would be. After that, the new model years
would begin to bite, and it would begin to turn down.
Senator RIEGLE. Do we know what the average fuel consumption
in barrels per day would be over the 1981 to 1990 period?
Mr. O'LEARY. We have made a fairly careful estimate of that. It
will be in the range of 7 to 8 million barrels per day over that
entire period, Mr. Chairman.
Senator RIEGLE. Seven to eight million?
Mr. O'LEARY. The question was: Do we know what the average
consumption for automobiles will be over that period?
Senator RIEGLE. No; I was asking the fuel consumption from the
straight-line schedule.
Mr. O'LEARY. Mr. Chairman, it will be quite small.
Senator RIEGLE. Over the 1981 to 1990 period.
Mr. O'LEARY. Over the 1981 to 1990 period, it would be on the
order, I would say, of around half of the number that we have
given you, something in the range of 35,000 to 40,000 barrels a day
averaged over that entire period.
Senator RIEGLE. Rather than the 70 when we hit the peak in
1985.
Mr. O'LEARY. Yes. Let me refine these numbers for the
think that is a fair order of magnitude. The differen record. I
ce would
essentially go to zero by 1995.
[The following table was received for the record:]
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TABLE 1.—Increased motor fuel consumption incurred by reducing current interim
1981-84 automobile fuel economy standards to straight-line standards
[Thousands of barrels per day]

55
0 1988
1980
48
28 1989
1981
39
42 1990
1982
29
63 1991
1983
23
73 1992
1984
15
66 1993
1985
11
59 1994
1986
8
59 1995
1987
Policy
for
Source: Office of Conservation Policy, Office of the Assistant Secretary
and Evaluation.

Senator RIEGLE. Let me ask you also: What studies have been
made of the cost effectiveness of developing synthetic fuels as
opposed to what are obviously very expensive vehicle changes?
STUDIES OF THE DEVELOPMENT OF SYNTHETIC FUELS

Mr. O'LEARY. We have made extensive studies of the development of synthetic fuels. That is not an economic-feasible path at
this time.
The best estimate, the most optimistic estimate we have for a
crude light synthetic is the RSC-2 plant, which, in 1977 dollars,
would be in the range of $22. To give you an idea of cost per gallon,
the South African plant based upon coal and a combination of two
old technologies, is probably going to cost about $1 to $1.10, somewhere in that range, per gallon, when all of the costs are put in the
mining of the coal and what have you.
I would say probably in the short run—that is to say, between
now and 1990—the development of synthetics other than the attractively low-cost gasohol that can be developed primarily with
existing facilities. Of course, with the tax break that comes in very
heavily into the economics of that particular material, we will not
find broad-based deployment of synthetics to be cost effective as a
surrogate, as an alternative to improvements in automobile
efficiency.
Senator RIEGLE. Can you tell us to what extent the current fuel
economy standards are actually achieving a significant saving in
imported oil?
Mr. O'LEARY. In imported oil?
Senator RIEGLE. Yes.
Mr. O'LEARY. The estimated 8.8 billion gallon per year savings in
1985 are a savings in imported oil, Mr. Chairman, as are all the
savings achieved each year from the fuel economy program.
Senator RIEGLE. Are you able to calculate the point at which the
capital investment for increased lead fuel economy would actually
be more expensive than the value of the fuel savings?
Mr. O'LEARY. Oh, yes, Mr. Chairman, we can do that. The costeffectiveness numbers that I gave you, ratios that I gave you in my
oral testimony, are from a calculation of that sort.
We can do this at any given level of investment and simply go
back and factor in the overall savings of the oil bill. And it is really
quite a simple calculation.
We would be glad to do any of the extrapolations that you would
like.
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Senator RIEGLE. Very good. I think we may ask you to do some of
that. I appreciate that offer.
Let me ask you one other thing. You note here in your testimony—we talked about this—the $11.5 billion that you see as the
investment, the capital costs, 1979 to 1984, to deal with just the one
technical requirement. If in sitting down now with the other regulatory players and deciding that maybe the aggregate cost, the
$11.5 that comes from your area and whatever the equivalent
figures are from the others add up to a total that is really beyond
the reach of the industry, or what appears to be beyond the reach
of the industry, until you run into a capital constraint—which is a
different kind of constraint; it is a new problem area, the one we
are now into—would a way of dealing with that then be for that
group to decide, "Look, instead of being able hypothetically to
impose a capital burden of maybe $25 billion in this relatively
short time frame, we think the maximum we can do in terms of
meeting all of our national goals is something less than that," and
instead of $25 billion it is $20 billion, and we have to go back and
rework our mix of technological requirements to get the aggregate
capital costs down to $20 billion for the industry as a whole.
Then, would it be—processwise, the group would then decide how
to divy this up—in other words, which standard gets reduced by
how much or gets stretched out or what? How would that work?
CAPITAL COSTS-REDUCED OR STRETCHED

Mr. O'LEARY. These sorts of things have traditionally been
worked out by OMB as the reconciling on the part of the President,
the President's staff arm of conflicting national objectives.
Let me give you a hypothetical: Let's take your number, let's say
it was $30 billion, and we decided you could only run $20 billion for
that industry.
Senator RIEGLE. For that time period.
Mr. O'LEARY. You would ask: Are there alternative means of
financing? You would bring Treasury into this. Is there a tax
break; is there a rapid writeoff that will permit us to accommodate
our national objectives with regard to safety, effluent, abatement,
and conservation, while at the same time not knocking out several
of these companies; can that be across the board or selective? That
might be the first set of questions.
Then you might get an answer to that, "No, the budget can't
accept it." But you can't accept the fiscal consequences of that sort
of a tool.
Then you might finally be brought to the point where there has
to be a choice. At that time, we would go in, the Department of
Transportation, DOE, EPA, would go in as claimants, and OMB
would then do an analysis, go to the President. The President
would make his recommendations.
Those recommendations, in time, would be transmitted to the
Congress in the form of recommendations, "Please scale back on
whatever it is you want to scale back."
And, Congress being apprised of the subject matter with the best
analysis we could provide—that is another point I want to make, is
that the regulatory analysis, the economic analysis, is another very
new tool that has just come into our planning horizon over the last
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year, and one that this Administration feels very strongly should
precede the development of the regulations so we know what we
are buying here.
Then we would have that regulatory analysis cutting all three
ways across this problem, and, ultimately, Congress would have to
make a decision.
But I think the point Mr. White was making that I would like to
leave with you, Mr. Chairman, is that we are beginning to put in
place within the administration a systematic machinery so that we
can come up to these optimized solutions to these crosscutting
problems. I think that is really a departure from the point that we
found ourselves in before, although the coordination tended to be
more ad hoc and didn't have the analytic tools that we can now
bring to bear upon these problems.
I think we are in much better shape right now to deal with a
problem of this magnitude than we were a year ago. I think over
the next 2 or 3 years, particularly if you will heed Mr. White's
request that we get it in law so that there is no question about it,
and institutionalize the framework being developed in the executive branch and bring the independent agencies, regulatory agencies into it, that we will be able to handle these problems far better
than we do today.
I might say that the necessity, it seems to me, is going to rise
over time, rather than recede over time.
Senator RIEGLE. Here is the great problem—and I will get you
out of here in just a second—because of the lead time problem, and
here we are in 1979 and decisions have to be made on tooling and
various other things and people are—the industry has to lock in—
and the problem is that just take the front-end load of the standards: If the decision is forthcoming to modify that to some extent—
frankly, I am persuaded that there ought to be some modification,
although others are not—we may find ourselves in a situation that
by the time the machinery cranks out an answer it is too late, and
we will have gotten the damage. That is one of the big problems.
And I don't fault the administration more than the Congress.
The Congress, I think, in many cases is even slower than the
administrative agencies in responding in a timely fashion so that
we can anticipate a problem rather than finding out how we dig
out of the wreckage.
What I am concerned about here is that unless this moves very,
very quickly, we may pass the moment where a change in the
decision can really accomplish the beneficial effect that we need. I
am wondering how we deal with that.
Mr. O'LEARY. I think that Mr. White gave you the answer to
that. We are, as one of the first elements of review, looking at the
impact of the various regulatory agencies upon the transportation
industry. He has just told you that he would be more than pleased
to work with this committee in the development of not only the
substance, but, I would assume, the timing of that study. Mr.
White-Senator RIEGLE. One other thing and I will excuse you.
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EXEMPTION FOR IMPORTERS
I want to know how you feel about exempting independent importers of 10,000 cars or less from the fuel economy standards
which was recommended by DOT in its recent report to the Congress? Bear in mind this is a very sensitive matter, because we are
talking about, in some cases, very luxurious cars with very high
price tags and very low mileage that basically you are going to get
sort of a special deal.
I am wondering, as somebody who is in the energy business how
you feel about that?
Mr. O'LEARY. I am interested in energy impacts and not in social
justice. It gives me no problem at all to exempt a very, very narrow
band of imports of specialized vehicles. We are dealing here with a
population at the moment of about 140 million vehicles—cars and
trucks. I think the opportunity for large incursions into that population from the special cases puts them into more or less the
minimus category from the standpoint of energy conservation.
Now, you do have other problems of equity and, as I said, of
social policy. From the standpoint of energy conservation, I don't
think it is terribly important.
Senator RIEGLE. It is an interesting argument, because, I guess,
you can come out that door on the macro side, but on the micro
side, if you are interested in saving a gallon of gas, which is
another bottom line, this is a way to save some gallons of gas in
this country and to walk away from it because you say it is too
small and basically to vest a privilege out there, I think, is a
troubling fact.
Mr. O'LEARY. Let me explain, since we are into a philosophical
point now, a little more indepth.
This sort of vehicle might be manufactured by an organization
that does not have a broad fleet against which to play off the highconsumption vehicles. Let me just take a theoretical example: Let's
say that you had a British corporation that was putting out Pall
Malls, big, not particularly conservation-styled vehicles. The question comes up: Can a U.S. citizen own a Pall Mall, a gas-guzzler
Pall Mall? When you get into that social policy and you say "No"
to that—and there was an amendment on the floor to the National
Energy Act that was authored by Senator Metzenbaum that would
have eliminated entirely certain classes of cars—I find very strong
philosophical objection to that kind of an approach.
It seems to me the next step is to say, "Well, 2,000 square feet of
living space is enough for a family of three." And I think that if
people want to put their income on a large car—or, in my case, on
a boat.[Laughter.]
A small boat with a large engine.[Laughter.]
That is part of this country—I hate to wave the flag—but it is
part of the freedoms that go with this country. And consequently, I
think that from my standpoint—both from the energy conservation—I think it really is minimus. And from the standpoint of the
philosophical point that there are certain kinds of cars that because of the mix of that manufacturers that should be outright
outlawed, I have difficulty with that.
Senator RIEGLE. I realize that cuts directly against the way you
apply the principle at the other end, because, in effect, we are
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clamping down very hard in terms of our fleet averages and their
impact in years like 1985, and we are going to, for all practical
purposes, stop the domestic manufacturer of these very high-priced,
very low-mileage cars, and we are going to leave a special door
open for those to be made abroad and shipped in here.
Mr. O'LEARY. I think we are going to effectively stop the production of the big old limousine in the traditional sense of the word
here.
Senator RIEGLE. Unless it is in a foreign country.
Mr. O'LEARY. Maybe a few will be manufactured, but that will be
a marketing decision by General Motors or Chrysler, Ford, the
people who have traditionally made these very large cars. It will
not be a mandated decision.
I think what I am saying here, that if these things are not
available for a customer, that is one thing. But for us to draw that
sort of a social line and say there are certain kinds of automobiles
or boats or houses that are simply outlawed, I don't believe from
what I know of the energy problem, that we are quite at that point
yet.
GAS GUZZLER TAX

My solution to this was the so-called gas guzzler tax. That was
another part of the NEA. If you want one of those things, you pay
through the nose. We jacked the price up to a fare-the-well. For
example, in 1985, a car which achieves less than 15 mpg will be
taxed $1,800 because of the NEA gas guzzler tax.
But it seems to me that when you get to the point where you
outlaw certain forms of behavior on other than moral grounds, that
you are crossing a philosophical divide that I don't want to follow,
Mr. Chairman. That, again, is a personal point of view. Mr. Chairman, if-Senator RIEGLE. I know you have to go. Your comments have
been very stimulating. I appreciate the directness and refreshing
way you put your thoughts.
Let us excuse you and thank you.
Mr. O'LEARY. Thank you very much, Mr. Chairman.
Senator RIEGLE. Who would you like to have go next?
Mr. WHITE. We will turn to the Department of Transportation, if
we may.
STATEMENT OF HOWARD J. DUGOFF, DEPUTY ADMINISTRATOR, NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION, DEPARTMENT OF TRANSPORTATION

Mr. DUGOFF. I am pleased to appear before your subcommittee to
discuss regulation of the automobile industry and its effect on the
economy, which you have described in very impressive terms.
Before I get into my testimony, let me comment on the low
volume fuel economy exemption. The automobiles exempted would
not all be expensive foreign cars; 4,500 of the 7,000 cars would be
Checkers, produced in this country.
NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION

I will talk about the program of the National Highway Traffic
Safety Administration of the Department of Transportation, which

%

103
is responsible for promulgation of auto safety and consumer information regulations under the National Traffic and Motor Vehicle
Safety Act and bumper and fuel economy standards under the
Motor Vehicle Information and Cost Savings Act, as amended by
the Energy Policy Conservation Act of 1975.
The NHTSA's regulatory activities undergo regular scrutiny to
insure that they remain beneficial in light of changing conditions
on the highway and in the economy and to achieve their ends as
efficiently as possible. President Carter's emphasis on the evaluation process has led to the refinement of systematic planning and
assessment in the Department, in accordance with Secretary
Adams' policy implementing Executive Order 12044.
The Government Accounting Office has estimated that the motor
vehicle safety standards in effect through 1974 saved more than
28,000 lives. Projecting the same rate of savings through 1978, we
would estimate that about 55,000 lives have been saved. We calculate that the cost for these life savings, and for the avoidance of
many more serious injuries, comes to about $275 of the retail price
of the typical 1979-model passenger car.
We have just issued a revision of our 5-year rulemaking plan
that sets forth our priorities for future safety standards and evaluation of the existing standards. The plan allows the automotive
industry and others to understand fully our plans and priorities,
and also to offer suggestions for apropriate improvements.
The 5-year plan also addresses another major area of automotive
regulatory responsibility, the setting of Corporate Average Fuel
Economy (CAFE) standards under title V of the Cost Savings Act.
Title V's goal of improving the fuel efficiency of the Nation's
automobile fleet is critical to the Nation. About one-half of the
petroleum consumed in the United States is used as motor fuel.
Also, about one-half of the petroleum used in this country is imported. The fuel economy increases mandated by title V are necessary to ease the financial pressures of petroleum imports on the
Nation's economy and to hold down the cost of motor vehicle use to
consumers.
BENEFITS OF FUEL ECONOMY STANDARDS

The benefits of the fuel economy standards that are already in
place will be dramatic. The requirements for passenger automobiles through model year 1985, and for light trucks through
model year 1981, correspond to a reduction of 220 billion gallons of
gasoline from 1978 through 1990, or savings of $60 billion in imported fuel costs. Using the figure of 80 cents per gallon, we project
an average net lifetime savings of $700 per vehicle for 1985 model
automobiles and 1981 model light trucks meeting the fuel economy
standards now in place, in relation to the fuel economy of 1977
model vehicles.
The Department recognizes that the improvement of fuel economy requires new levels of commitment from the automobile manufacturing industry and its suppliers. We have performed extensive
and detailed economic analyses, focusing on the capital investment;
competitive effects; safety; damageability; emissions; and market
acceptance considerations that face a manufacturer subject to the
fuel economy standards.
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Senator RIEGLE. Is it possible for us to—are you going to share
with us the economic analyses?
Mr. DUGOFF. Yes. I was about to mention that. We submitted to
Congress in January a very comprehensive report on this subject
which contains the essence of these analyses, which we will provide
to you for the record. And will be glad to provide any subsequent
backup that you might desire.
Senator RIEGLE. What I am interested in is not only what the
analysis shows, but the form, the process of the analysis itself.
Mr. DUGOFF. Yes, indeed.
Senator RIEGLE. We will be glad to receive that report.
[Information on the economic assessments and rulemaking support papers for passenger car and light truck fuel economy standards has been retained in the subcommittee files.]
Mr. DUGOFF. This analysis presents our current thinking on the
outstanding issues we are currently addressing. For example, chapter V details our estimate of additional capital required in the
1978-84 period by the domestic auto manufacturers to achieve the
fuel economy standards using a reasonable choice of technologies.
Prior to issuing the report, we identified the compelling issues in
a Federal Register notice, and we solicited public comments on
various remedies that might be applied under the existing statutes
or through legislative amendments to ameliorate the particular
problems of the smaller manufacturers.
There was a very heated and substantive dialog that ensued,
with strong interest and very substantive inputs from the motor
vehicle manufacturers. As you might expect, the nature of the
manufacturer perspective was that the smaller manufacturers endorsed the concern and recommended particular measures that
might be taken to improve their posture.
However, the larger manufacturers advanced arguments why
any of the proposed remedies would be discriminatory, involving
equity considerations that outweighed the benefits that would
accrue to the country as a result of these measures.
In conclusion, in the report, we summarized the economic analysis, elucidating it, but were unable to come forward with any
specific recommendations that would ease any disproportionate
burden.
Senator RIEGLE. Where does that lead us? Where do we go from
there?
Mr. DUGOFF. We have established standards at levels which we
believe are both technically feasible and economically practicable
for the small as well as the larger manufacturers. We have identified an issue which we conceive to be inherent in the nature of the
problem, even though the small manufacturers can comply with
the standards.
The burdens upon them are disproportionately larger than upon
the larger companies. We are unable to come forward with any
legislative recommendations to eliminate that.
Senator RIEGLE. Is it fair to say that you have been about as
deeply involved in this as anybody? You're intimately familiar with
it?
Mr. DUGOFF. Yes, indeed.
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Senator RIEGLE. This is what concerns me. And I think it is
important that we pause and take it up for a minute here. And let
me put it first in the form of a question.
Are you confident in your own mind—is it your best professional
judgment, that American Motors, for example, is going to be able
to find the capital to meet all of these standards on time, up
through 1985?
Mr. DUGOFF. I cannot make that statement at this time. At the
time the report I have been discussing was published, American
Motors was in the process of consummating the relationship with
Renault that provided the basis for their current planning on how
they are going to comply with the standards in effect.
Since they reached at least tentative judgments on the nature of
that relationship, they have been able to describe to us generally
their plans. They have suggested to us measures which we could
take administratively, as well as statutory, measures which they
would like to see us support, which they believe will allow them to
comply with those requirements on the basis of their current plans.
We have not yet developed either a full rulemaking position on
the administrative recommendations, nor a position on the statutory recommendations.
So I cannot say at this time that, given AMC's current plans,
they will be able to comply.
Senator RIEGLE. I appreciate that answer. I think that is a
straight answer and I welcome it. Let's take the case of Chrysler.
Mr. DUGOFF. We believe that Chrysler can comply with the
standards.
Senator RIEGLE. Can?
Mr. DUGOFF. Can comply with the existing standards, except in
the possible event of rather major recessions.
PROJECTION OF CAPITAL NEED
Senator RIEGLE. Can you recall from memory what you anticipate their—project their capital needs to be, say, 1980 to 1985?
Mr. DUGOFF. I cannot recall those numbers from memory. Perhaps one of my colleagues will hand them to me. It is a substantial
increment above what we would have projected as trend-line capital expenditures.
I do believe that, even in a healthy economy, it will be necessary,
according to our projections, for Chrysler to secure financing in the
debt market. The same statement is not true of Ford and General
Motors, according to our projections.
The total of projected capital requirements for Chrysler, 1978
through 1984, is $3.6 billion, which exceeds the projected trend line
expenditures by $0.8 billion.
Senator RIEGLE. Taking their case for the moment, having just
talked about American Motors, Chrysler—have you been following
Chrysler closely recently in terms of developments that have been
taking place with that particular company?
Mr. DUGOFF. Yes.
Senator RIEGLE. Then you are probably familiar with the steps
they have taken to sell off major foreign assets, raise—I think they
went through an offering I think of preferred stock recently to
raise the money in that form.
48-401 0 - 79 - 8
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You probably also know that their credit rating was just adjusted
downward, so that their borrowing capacity has been changed just
within the last couple of weeks, which would mean that a study
that would look at the ability to borrow would have to be updated
in light of that development.
From my point of view as a public official and coming from
Michigan, I look at, say, just that company now, and we will take
one way of looking at it.
Chrysler is the largest employer in the city of Detroit. Detroit is
a city that has been struggling to work its way back from a lot of
problems that affect a lot of major older industrial cities in the
country.
If Chrysler is not able to secure that capital, we have got profound economic dislocations and human problems that arise from
that on a scale that I just don't even like to have to think about
because of the severity that it would mean in Detroit, Mich., and
across the board.
How often do we update these studies? In other words, if the
picture has changed—and I am not trying to single them out—I
want to sort of go right down the line, but it seems to me that they
are kind of the—you already made one judgment here that concerns me about American Motors.
But it seems to me that it would be very problematical, a hard
fact of life, as to whether Chrysler can come up with that kind of
capital given the nature of the situation we face. That doesn't
anticipate a recession, either, although most of the economists in
the country are predicting recession for later this year.
My hunch would be that if you superimpose a recession on
whatever kind of financial forecast you have made, that would
change it very dramatically from Chrysler's point of view.
I am just wondering how do we integrate these newer facts and
get to a bottom line?
Mr. DUGOFF. Well, we update these analyses—I might say continuously—in response to any new information by a manufacturer,
and open formal proceedings as appropriate to reconsider our position on the standards pending.
For example, last year, Chrysler petitioned the Agency in connection with the standards that were to become effective for model
year 1980 and 1981 light trucks. We undertook a proceeding, an
expedited proceeding, and as a consequence, we reduced-Senator RIEGLE. I saw that. I think that was a wise decision, and
I think that was a time when there was an appropriate response.
Mr. DUGOFF. Currently, we are engaged in a proceeding initiated
again by a Chrysler petition in connection with the light truck and
van standards.
They are petitioning for the reduction in the requirements for
1981 trucks. We are on the verge of making public a decision on
that matter. I am about to describe a more general assessment that
we are in the process of making and close to completing, one that
has been mentioned by each of the industry representatives who
have testified here, a matter of concern not just to Chrysler, but to
all of them on the question of so-called front loading.
If you wish--
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Senator RIEGLE. I want you to go into that. Before you do, is it
your professional judgment that you are quite confident that
Chrysler is going to be able to meet these capital requirements as
the picture now looks?
Mr. DUGOFF. Yes.
Senator RIEGLE. You would be prepared to stake your own reputation on that?
Mr. DUGOFF. Certainly, it is the considered judgment of the
Department that that is the case.
Senator RIEGLE. It is a very serious question. If you take the
foreign industry, the foreign firm industry, the middle players and
the smaller players, whether what we are doing allows survivability is really a very, very important competitive question.
I hope that you are taking the greatest kind of care with that. I
am also concerned as well about what Fred Secrest is doing about
Ford in terms of their profitability off of American operations. I
suspect those trend lines are in line with what we have seen on a
return on sales over a longer period of time in the industry. They
raise some questions about the health, the economic health of the
industry and its implications for jobs and the economy as a whole.
I would hope that you continue to pay the greatest and the
closest kind of attention to this. We would like to follow that in a
parallel fashion because I can't think of anything that would be
more economically destabilizing than to have us miscalculate and
force a company into an impossible situation.
Mr. DUGOFF. I assure you that we intend to do exactly that. We
will welcome your continuing scrutiny of that process, and any
advice you might have on how we can do it better.
I have in my written testimony a general discussion of our
analysis of the capital cost requirements for the industry overall.
They are indeed, substantial. In particular, I might mention that
we project a 47-percent increase in overall capital needs for the
domestic manufacturers in the 1978 through 1984 period.
It was not possible to separate out exactly what portion of that
increase is attributable to mandated fuel economy improvements,
as opposed to the myriad other reasons a company redesigns its
products, but we concluded that the projected total of additional
commitments by each manufacturer would be within its capabilities in a continuing healthy economy. In the event of changed
economic conditions, as I have illustrated and as you know as a
result of the recent Chrysler proceedings, we have administrative
authority to revise the standards, and we would reevaluate the
economic practicability of the passenger car and light truck standards.
I might mention that the lead time factor in this instance is
something that works with us if an economic downturn ensues,
because the investments that a company is making at the time of
that downturn relate to the products that they will be introducing
3, 5, or even 7 years hence. Thus, it is possible to modify those outyear standards and provide immediate relief for the immediate
economic problem.
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REQUEST LINEAR INCREASE OF GAS MILEAGE

In December, Ford and General Motors advised us they believe
that passenger car standards for model years 1981 through 1984
should be revised down to levels that, at maximum, would require
2 miles per gallon from the 1980 level
/
a linear increase of 11
They claim that these reduced standards
level.
1985
the
through
would be more cost effective than the existing standards.
We have now received the documentation from Ford and General
Motors supporting their positions and are presently evaluating it to
determine whether the initiation of rulemaking to amend the requirements is warranted on statutory grounds. We plan to complete this assessment by the end of the month.
We have two actions pending on light trucks as well. I have
already mentioned the preceeding in response to Chrysler's petition
to reduce the 1981-model light truck standards from the current
levels of 18 miles-per-gallon for 2-wheel drive and 15.5 miles pergallon for 4-wheel drive vehicles, down to 16.5 and 14.5 miles-pergallon, respectively.
We expect to announce a decision on this very shortly.
That action has slightly delayed the promulgation of standards
for 1982 through 1984 light trucks. One of the companies said
earlier today that they are already making design commitments for
those vehicles. Because of the delay, we have to recognize that
there are some steps that the companies have made which can no
longer be reversed.
We expect to be able to issue a notice for 1982 through 1984
standards in May, and to complete this rulemaking within 4 to 6
months thereafter.
I, too, would like to comment very briefly on the issue of coordination among the Federal regulatory agencies as their programs
affect the automobile. Both the Department of Energy and the
Environmental Protection Agency have participated in all our
hearings on the fuel economy program, and there has been close
coordination on the issuance of proposals and rules.
The establishment of 1981-84 passenger car fuel economy standards took into account the impact of all other existing and scheduled automobile requirements.
ENERGY POLICY AND CONSERVATION ACT

I would like to state, Mr. Chairman, that I believe the Congress
did a rather effective job in the enactment of the Energy Policy
and Conservation Act of accounting for the interaction of conflicting demands on the motor vehicle industry.
In that act, the Congress stated explicitly that in establishing
fuel economy standards, the agency must take account of all Federal safety, damageability, and emissions requirements. And further,
that in the event of action by the Federal Government subsequent
to implementation of the standard on fuel economy, which would
make more stringent the requirements in other areas, the agency
should reassess the fuel economy standard and account for the
increased stringency in other areas.
This process, albeit an effective mechanism for taking account of
these interactions, is not as comprehensive nor as effective from a
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public policy standpoint as the process that Mr. O'Leary was describing, where one would make value judgments on the basis of
comprehensive analyses of the appropriate weights to be given to
each of the conflicting societal goals.
But Congress did develop a mechanism that requires the agency
to assure that the conflicting demands cannot exceed the capability
of industry. It would not be economically practicable to issue a fuel
economy standard which did not take into appropriate account the
fiscal demands on the industry derived from the safety and emissions regulatory process.
I would also like to mention one other factor in response to your
earlier remarks, namely, that in the report to Congress which we
will be giving you for the record, we did make several specific
recommendations for statutory refinements which we believe
would improve the effectiveness of the regulatory program. These
recommendations were mentioned and listed by Mr. Stewart and
addressed by him in his testimony.
Senator RIEGLE. Has the President actually made a formal recommendation?
Mr. DUGOFF. He has not yet come forward with explicit legislative provisions. But we will have a proposal, yes, sir.
That concludes my testimony.
[Complete statement of Mr. Dugoff follows:]
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STATEMENT OF HOWARD J. DUGOFF, DEPUTY ADMINISTRATOR,
NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION, DEPARTMENT OF TRANSPORTATION, BEFORE THE SUBCOMMITTEE ON ECONOMIC
STABILIZATION, SENATE COMMITTEE ON BANKING, HOUSING AND
URBAN AFFAIRS, CONCERNING THE EFFECT OF REGULATION ON THE
AUTOMOTIVE INDUSTRY, APRIL 26, 1979.
Mr. Chairman and Members of the Subcommittee:
I am pleased to appear before your Subcommittee to
discuss regulation of the automobile industry and its
effect on the economy.

The National Highway Traffic Safety

Administration promulgates auto safety and consumer information regulations under the National Traffic and Motor
Vehicle Safety Act and bumper and fuel economy standards
under the Motor Vehicle Information and Cost Savings Act.
The NHTSA's regulatory activities undergo regular
scrutiny to ensure that they remain beneficial in light of
changing conditions on the highway and in the economy and
to achieve their ends as efficiently as possible.

President

Carter's emphasis on the evaluation process has lead to the
refinement of systematic planning and assessment in the
Department, in accordance with Secretary Adams' policy
implementing Executive Order 12044.
The Government Accounting Office has estimated that
the motor vehicle safety standards in effect through 1974
saved more than 28,000 lives.

Projecting the same rate of

savings through 1978, we would estimate that about 55,000
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lives have been saved.

We calculate that the cost for these

life savings, and for the savings of many more serious
injuries, comes to about $275 of the retail price of the
typical 1979-model passenger car.
We have just issued a revision of our 5-year rulemaking
plan that sets forth our priorities for future safety standards and evaluation of existing standards.

The plan allows

the automotive industry and others to understand fully
our plans and priorities, and also to offer suggestions
for appropriate improvements.
The 5-year plan also addresses another major area of
automotive regulatory responsibility, the setting of corporate average fuel economy (CAFE) standards under Title V
of the Cost Savings Act.

Title V's goal of improving the

fuel efficiency of the nation's automobile fleet is critical
to the Nation.

About one-half of the petroleum consumed in

the United States is used as motor fuel.

Also, about one-

half of the petroleum used in this country is imported.

The

fuel economy increases mandated by Title V are necessary to
ease the financial pressures of petroleum imports on the
nation's economy and to hold down the cost of motor vehicle
use to consumers.
The benefits of the fuel economy standards that are
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already in place will be dramatic.

The requirements for

passenger automobiles through model year 1985, and for light
trucks through model year 1981, correspond to a reduction of
220 billion gallons of gasoline from 1978 through 1990, or
savings of $60 billion dollars in imported fuel costs.
Using the figure of $.80 per gallon, we project an average
net lifetime savings of $700 per vehicle for 1985-model
automobiles and 1981-model light trucks meeting the fuel
economy standards now in place, in relation to the fuel
economy of 1977-model vehicles.
The Department recognizes that improvement of fuel
economy requires new levels of commitment from the automobile manufacturing industry and its suppliers.

We have

performed extensive and detailed economic analyses, focusing on the capital investment; competitive effect; safety;
damageability; emissions; and market acceptance considerations that face a manufacturer subject to the fuel economy
standards.

Our Third Annual Report to Congress on Title V

summarizes this analysis and our current thinking on the
outstanding issues we are addressing.

For example, Chapter

V details our estimate of additional capital required in
the 1978-84 period by the domestic auto manufacturers to
achieve the fuel economy standards using a reasonable choice
of technologies.
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We projected a 47-percent increase in overall capital
needs for the domestic manufacturers in the 1978-84 period.
It was not possible to separate out exactly what portion
of that increase is attributable to mandated fuel economy
improvements, as opposed to the myriad other reasons a company redesigns its products, but we concluded that the
projected total of additional commitments by each manufacturer would be within its capabilities in a continuing
healthy economy.

In the event of changed economic condi-

tions, we have administrative authority to revise the
standards, and we would re-evaluate the economic practicability of the passenger car and light truck standards.
In December, Ford and General Motors told us they
believe that passenger car standards for model years 1981
through 1984 should be revised down to levels that, at
maximum, would require a linear increase of 1 1/2 miles-pergallon from the 1980 level through the 1985 level.

They

claim that these reduced standards would be more costeffective than the existing standards.
We have received the documentation from Ford and
General Motors supporting their positions and are presently
evaluating it to determine whether the initiation of rulemaking to amend the requirements is warranted on statutory
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grounds.

We plan to complete our preliminary assessment by

the end of this month.
We have two actions pending on light trucks as well.
Last year, the agency established standards for 1981-model
light trucks at 18 miles-per-gallon for most two-wheel
drive trucks and 15.5 miles-per-gallon for most four-wheel
drive vehicles.

Last fall, Chrysler petitioned for a

reduction in these standards to 16.5 and 14.5 miles-pergallon, respectively.

The comment period has closed for

our notice on this petition, and we expect to announce a
decision very shortly.

That action has slightly delayed

the promulgation of standards for 1982 through 1984 light
trucks.

We expect to be able to issue a notice for these

standards in May, and to complete this rulemaking within 4
to 6 months thereafter.
Before closing, I would like to comment very briefly
on the issue of coordination among the Federal regulatory
agencies as their programs affect the automobile.

The

Department of Energy and the Environmental Protection Agency
have participated in all our hearings and there has been
close coordination on the issuance of proposals and rules.
The establishment of 1981-1984 passenger-car fuel economy
standards took into account the impact of all other existing
and scheduled automobile requirements.
I would be pleased to answer any questions you or other
members of the Committee might have.
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Senator RIEGLE. I appreciate what you have said to us so far. Let
me ask you this. I know Mr. White has to leave soon, and I am
prepared to let you leave when you feel you need to. I understand
the problem. I appreciate your being here today.
Mr. Terry in his testimony said, quote: "We believe that every
manufacturer should be allowed to include up to 150,000 imports in
its fleet average for both cars and trucks."
What is your opinion in this regard?
Mr. DUGOFF. We have not developed an administration position
on that proposal. It is one which Chrysler has advised us of informally within very recent days, and my initial reaction to it is that
it would have beneficial effects with respect to the problems that
Chrysler faces, which concern us very much.
We are extremely cautious, however, with respect to this entire
issue of imports, because of the employment implications, in particular the consideration of importing or exporting of jobs. We have to
very carefully think through the implications in that regard before
we put forward a formal position on that. We will do that.
Senator RIEGLE. I am going to have some other things for you.
But why don't we hear from our next speaker?
Mr. WHITE. Mr. Hawkins will speak now, Mr. Chairman.
STATEMENT OF DAVID G. HAWKINS, ASSISTANT ADMINISTRATOR, AIR, NOISE, AND RADIATION, ENVIRONMENTAL PROTECTION AGENCY
Mr. HAWKINS. Thank you, Mr. Chairman.
COST AND BENEFITS OF ENVIRONMENTAL REGULATIONS

I am David Hawkins. I am the Assistant Administrator for Air,
Noise, and Radiation at the Environmental Protection Agency. I
am glad to have the opportunity today to discuss the costs and
benefits of environmental regulation as they relate to the automobile industry.
I would like to touch on three points, and I will try to summarize
my remarks: The first point being the impact on the economy of
environmental regulation generally; the second, the actions taken
by EPA to coordinate its regulations and to assure that cost-effectiveness of controls is thoroughly assessed; and third, EPA's activities in the emissions area that affect the auto industry.
On the first point, the total Federal pollution control program in
air, water, and other program areas is projected in the 1978 annual
report of the Council of Environmental Quality to cost about $361
billion in the decade from 1977 through 1986 above the expenditure
levels which would have resulted without any new Federal requirements since 1970. Now, those expenditures are being made by
private industry, about 40 percent of them. Government is spending about 34 percent of them, and consumers are directly spending
about 18 percent, and most of that is for automotive emission
controls.
Senator RIEGLE. Could I ask you at this point, do we know what
other major industrialized countries are doing at the present time?
Would we have a way of knowing, for example, what costs in this
area West Germany or Japan have committed themselves to over
the same time span?
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Mr. HAWKINS. We have both costs and substantive information
on the stringency of environmental standards in other countries.
Senator RIEGLE. Would you have a sense for whether other major
industrial countries have imposed this kind of a cost burden on
themselves over the same time frame?
Mr. HAWKINS. It would be very hard to decide on precisely what
is the appropriate comparative number, whether it is a fraction of
their gross national product, a fraction of the consumer price
index, a fraction of the purchase price of the products that we are
talking about.
EUROPEAN ECONOMIC COMMUNITY ENVIRONMENTAL STANDARDS
Another complicating factor is, in the case of West Germany, the
environmental standards there are applied to the decisionmaking
by the European Economic Community. They set standards for the
entire community. It is a product not only of the individual sovereign nation, but in that case a group of nations.
Senator RIEGLE. Here is what I am driving at: I would be interested in knowing, for example, what capital burden is being placed
on major industrial segments in the major developed countries; for
example, in Germany and Japan, which present two good examples. It would be interesting to know, the sum total of dollars of
capital just in the area of automobile regulation that would be the
piece of this 361, as nearly as we can identify it, versus what the
counterpart is that they are being asked to carry.
I think that is important because the aggregate economic numbers are now large enough and the trade situation is strategic
enough that we have to weigh the question of how much—not just
how much burden we can carry in terms of our own capital markets and such, but how much we can afford to carry in terms of
price inflation vis a vis major trading partners, especially in highly
competitive products like automobiles.
I would appreciate it if you could make an effort to pull that out
so we can see what that might look like. In other words, it may be
that we are on roughly the same footing, or there may be an
enormous differential. And if there is an enormous differential,
then that is something that we have to take a policy account of
Mr. HAWKINS. We will try to provide that to you.
There are two points I might mention with respect to any imports to this country. The other countries' vehicles have to meet
the same standards as the domestic production.
Senator RIEGLE. But as to where they are coming from. In automobiles—I think the last decade of regulation, I think, has not
been as difficult for them to accommodate because of the nature of
the foreign cars that have been developed. They were smaller, with
more mileage and various other things.
To some extent, if it had worked the other way, then the advantage would have cut toward us. But it hasn't.
In any case, what I would like to try to do—and again, I am
thinking about the viability of the industry—in other words, if the
American industry is going to be competing with the Japanese
automobile industry, I want to find out how much additional cost
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we are putting on the industry to have to raise and spend versus
what they are. This gets into price considerations and whether or
not we can stay competitive.
Mr. HAWKINS. We will provide you with whatever information
we have on that, Senator.
With respect to expenditures for mobile source controls, automobiles and trucks, it is projected that they will amount to $80
billion over this same decade, or about 22 percent of the total
environmental expenditures.
MACROECONOMIC EFFECT ON THE ECONOMY
One can put these costs into perspective by looking at their
macroeconomic effect on the economy. We and CEQ have recently
sponsored just such a study, performed by Data Resources, Inc. a
well-known firm in this country. In terms of inflation, the DRI
analysis, over the period of 1970 through 1986, the Consumer Price
Index will average two-tenths to three-tenths higher than it would
in the absence of any environmental regulations.
On an economywide basis, the effects of other economic variables—for example, growth of investment—are similarly small. Due
to the job stimulus provided by pollution control expenditures, the
unemployment rate is actually slightly lower over the entire
period.
By presenting these facts, I do not intend to imply that the
environmental legislation does not at times have significant impacts on particular industries or industry segments. We do microeconomic studies in conjunction with each regulation, and they
attempt to quantify the corresponding economic impacts. Where
those economic impacts are severe for a particular proposed option
and we are permitted by the legislation, we make adjustments in
the final regulations in order to ease those effects.
EPA has an ongoing study-Senator RIEGLE. Excuse me. Before you go ahead, I know you are
going to go into the industry-level thing and this may cover this
point and it may not.
When you had DRI do this work for you, did they try to—what
they have done here is they have developed a composite inflation
factor as it would hit the CPI. Did they do any industry, specific
industry analysis? For example, were they asked to do this in
terms of, say, the price of a car or in any particular item?
Mr. HAWKINS. No. This was using a macroeconomic model to try
to simulate the entire economy on a gross scale. It was attempting
to address the issue of the effect on the Consumer Price Index and
other microeconomic variables in this study.
But, as I am getting to, we have other studies which address the
industry in particular. One that we have had underway for some
time, we have the preliminary results from, which indicate that
during the period 1978 through 1990, under the most likely scenario, that new car sales are 3 to 4 percent lower in 1980 and 1981
than would occur in the absence of any pollution control requirements, and after 1981 the impact declines and is not noticeable by
1983 to 1985.

118
Similarly, the effects on the profitability of the big four domestic
makers are negligible, and that industry employment is lower than
it would otherwise would be by about 1 percent in 1980, 2 percent
in 1981, 1 percent in 1982, as a result of these expenditures. But
that after 1982, there is little employment difference.
Senator RIEGLE. This is just for pollution, just for the effect of
pollution?
Mr. HAWKINS. That's right.
Senator RIEGLE. Can anybody here tell me if this has been done
in the aggregate for adding up all of the regulations that hit the
auto industry?
Mr. HAWKINS. Not to our knowledge.
Senator RIEGLE. It seems to me that that unintentionally becomes a very misleading statistic, because this is exaccly the dilemma. If you have three things happening at once and you only
measure one, or the impact of one, but the other two are happening at the same time, what is the meaning of the answer in terms
of the single impact?
Mr. HAWKINS. I guess I would modify it some by saying that I
believe that the analysis the Department of Transportation is
doing, since it does take into account the total capital requirements
of the industry both for environmental safety, fuel economy and
non regulatory capital requirements, it would in fact be a good
approximation of the combination of Government plus private
sector impacts on industry planning and industry economic activity; and that the periods are not identical, but they are similar.
I think, Senator, to the extent that there are gaps in this kind of
an approach, you have identified one of the very important reasons
why the Regulatory Council exists and why their apparent decision
to look at the automobile industry is an appropriate one.
Senator RIEGLE. Is there anybody here who can tell me if you are
in the position to—who did this study?
Mr. HAWKINS. The study on the industry was done by a contracting firm. The Carnie Associates is the name of the firm that did
that for us.
COMPLETE STUDY OF AUTO INDUSTRY NEEDED
Senator RIEGLE. I think we need to do that very thing again, only
taking all of the elements and not just one.
Can anybody here commit to do that? How can we see that that
gets done?
Mr. HAWKINS. We will certainly provide our materials to the
Regulatory Council. I think that DOT already has done so. We will
work with the Council staff on assessing the adequacy of those
studies in combination or separately in terms of addressing the
problems you are identifying.
Senator RIEGLE. First of all, let me congratulate you on doing
this study. I don't mean to suggest that I am not pleased it was
done, because I am pleased it was done. I think the numbers here
are significant. In other words, I think the reduction in sales, the
effect on employment, are significant numbers.
I must say I don't know quite what to make of No. 2, because it
implies profitability, and that is not necessarily a fact of life,
depending on which firm we are talking about here.
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Essentially, I think this is an excellent capsule of our dilemma,
and that is, we have got a piece of the problem here but we don't
have the whole problem. And until we add it all together, we don't
really know what we have. That is why I think parts of data may
be helpful. But I can see how it could, in the end, almost be
unhelpful if it leads to a judgment that everything is fine and
dandy when something else is happening simultaneously that gives
you a different aggregate.
I think we have got to get that kind of a study done measuring
these kinds of things. I really think you are after the right issues
here in terms of the employment effect, sales, profitability. I am
encouraged by the fact that you are trying to track those things
through, but I think we have to do it in total.
Mr. HAWKINS. I want to also add that in that study we did
include a mandatory improvement in fuel economy at the time it
was done. At the time the initial assumptions were being cranked
into this large-scale exercise, we used a slightly lower fuel economy
mandated goal than the current one in the legislation. So that
would have to be updated to reflect the costs.
We didn't ignore the other regulatory programs in its entirety in
this study. So that I think what might be useful, Senator, would be
for me to provide you with a more detailed description of the study
and the factors that we did take into account to supplement the
record here to—so that you and your staff can assess the degree of
adequacy.
Senator RIEGLE. That would be helpful.
One thing I want to see, if we can get a good working model
togeth r that takes in all of these things at once. You get a reputable firm like DRI or somebody to do it, so that we have really got a
good, detached, professional assessment of the thing. Then we could
do something. We could sort of run it one way with the front-end
load, we could run it another way with the linear standard, and we
can really see what kind of variation we get here on these factors. I
would hope we can do that.
I am suggesting that it be done, and I hope that it will be done,
and we will pursue it with whoever has to make that decision.
I think, if you are going to take the auto industry as exhibit A,
this is basically the calculation that I think has to be done by an
outside outfit.
CONSUMER COSTS
Mr. HAWKINS. I want to touch on consumer costs. We believe the
costs on a per-car basis are reasonable. Emission control costs have
been estimated at $435 per car for model year 1981 and later
vehicles, which is when the strict statutory standards come into
effect. One would add an additional $50 per car for other pollution
control requirements applicable to the industry. That would be
stationary source, air, water controls.
The costs for other model years earlier were $100 for 1973 and
1974, $200 for 1975 and 1976, $215 for 1977 and 1978 and 1979, and
$285 for 1980.
Now, I should emphasize that these cost figures are based on
older studies which were started about 2 years ago. More recent
studies showed the costs for emission controls per car for 1981
models will be on the order of $260 to $285, rather than the $435
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that has been assumed in our economic studies, which would mean
that the actual impacts on the automobile industry and the economy of these controls would be less than the effects calculated in
our studies to date.
These costs can be put into perspective by comparing them to the
total vehicle costs and the costs of options selected by consumers.
For example, the cost of air-conditioning is in the range of $500 to
$600 per car, and automatic transmissions are around $300 per car.
Fuel economy has been improving from an average of about 15
miles per gallon in 1967, prepollution controlled cars, to about 18
miles per gallon for 1977. We can expect that the NHTSA fuel
economy standard, which rises to 27.5 miles per gallon in 1985, will
be met.
I might address benefits for a moment. We must look at the
benefits that do accrue to all of us, and the benefits for environmental controls include longer life, better health, higher property
values, improved recreation, and greater esthetic enjoyment.
These improvements in the quality of life unfortunately are not
included in standard gross national product accounts or in any of
the indices that are used to measure inflation, unemployment,
investment. One reason is because of the difficulty of placing a
dollar value on these benefits. However, they can reasonably be
expected, in our opinion, to more than offset the economic costs I
mentioned.
One should keep in mind that the benefits that derive from
better health serve to increase productivity in at least two ways:
First, fewer days are lost off the job due to pollution-aggravated
illness; second, pollution control requirements often provide inducements for the use of more efficient production processes.
As an example of the improvements and public benefits resulting
from environmental programs between 1970 and 1976, let me cite
one indicator. Air emissions of particulates had declined by 41
percent, sulfur oxides by 8 percent, hydrocarbons 6 percent, carbon
monoxide by 13 percent. This progress, notably, took place in a
period when the gross national product increased and energy consumption also increased.
Unfortunately, as these indicators suggest, the state of the art of
benefits valuation is not really as advanced as our ability to measure the costs. Benefits in the broad sense of the word are addressed
in our studies through consideration of pollutant reductions and
risks to the public health that are avoided or reduced.
While data on physical damages to human health are often
limited, EPA is working to overcome this problem so that we can
move toward calculating dollar estimates of benefits in the future
where dollar estimates are appropriate. In addition to quantitative
benefits analysis, a central element of our regulation developing
procedures served as a model for the President's Executive Order
12044, as an in-depth economic impact analysis of our regulations.
And one of the key impacts we look at is the effect on prices, on
the overall rate of inflation.
COORDINATION OF REGULATORY ACTIVITIES

We also make significant efforts to coordinate regulatory activities. President Carter has formed the U.S. Regulatory Council,
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which Mr. Petkas will discuss. Second, at EPA we coordinate on a
daily basis with other agencies active in the areas we regulate,
such as DOE, DOT, the Federal Trade Commission, OSHA and
others.
Let me turn to cost effectiveness analysis. Examples of such
analyses are found in our recently proposed standards for control
of particulate emissions in light-duty diesels and heavy-duty engines. For both actions, extensive regulatory analyses were prepared which included chapters on cost control and on cost effectiveness.
These analyses are available to all persons that are interested in
reviewing it, and comments on the analysis are carefully assessed
prior to final rulemaking.
The Clean Air Act also requires that most vehicle emissions
standards specifically take into account costs and the availability of
control technology. As you know, the Clean Air Act has established
the levels of control for hydrocarbons, carbon monoxide, and nitrogen oxides from automobiles.
These levels, however, were set after extensive assessment of
their feasibility and impacts during the 1977 amendments, and
those assessments were done between 1975 and 1977.
We feel there is no evidence at this time that the provisions of
the act need to be changed.
I would like to conclude the oral testimony at this point and
simply leave time for questions or for you to turn to Mr. Petkas.
Senator RIEGLE. Thank you.
We will make the full text of your statement part of the record. I
appreciate your comments, Mr. Hawkins.
[The complete statement follows:]
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APRIL 26, 1979
Mr. Chairman, Members of the Subcommittee, good morning.
I am David G. Hawkins, Assistant Administrator for Air, Noise,
and Radiation of the Environmental Protection Agency.

Thank

you for this opportunity to discuss the costs and benefits
of environmental regulation as they affect the auto
industry.

The subject is timely as there is great public

interest in the issues of government regulation and
inflation.

I would like to touch on three areas in my

remarks today:

The impact on the economy of environmental

regulation, the actions taken by EPA to coordinate its
regulations and to assure that the cost-effectiveness of
controls is thoroughly assessed, and EPA's activities in
the emissions area that affect the auto industry in the
context of requirements of the Clean Air Act.
I should note at the outset that in-use motor vehicle
emissions control and fuel economy are improving.

In

response to increasingly stringent emissions and gas mileage
standards imposed by the Clean Air Act and the Motor

Vehicle Information and Cost Savings Act, manufacturers have
undertaken major programs to enable them to comply with the
standards.

These programs include major efforts to develop

emission controls and to reduce the weight of their vehicles
through downsizing and the use of light-weight materials,
the introduction of smaller, more fuel efficient vehicle
models, and engineering advances such as improved
aerodynamics, more efficient automatic transmissions, and
the like.

These changes will lead to improved air quality

and improved fuel economy, both beneficial and desirable
impacts on the economy.
Macroeconomic Impacts
The Federal pollution control program is projected in
the 1978 Annual Report of the CEO to cost about $361 billion
in the decade 1977-86 above expenditure levels which would
have resulted without new Federal requirements since 1970.
Private industry is spending about 48% of the current
pollution expenditures, government is spending about 34%,
and consumers are directly spending about 18% (mostly for
automotive emission controls).

Expenditures for mobile

source controls are projected to amount to about $80 billion
over the 1977-86 period, or about 22% of the total.
These costs can be put in perspective by looking at
their macroeconomic effect on the economy.
sponsored such a study.

EPA/CEO recently

The analysis was performed by Data
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Resources, Inc. (DRI), one of the best known and most
respected economic forecasting firms in the country.

In

terms of inflation, the DRI analysis indicates that, over
the period 1970-86, the Consumer Price Index will average
only 0.2 to 0.3 percentage points higher annually than it
would have in the absence of environmental regulations.

On

an economy-wide basis, the effects on other economic variables,
e.g., economic growth, investment, etc., are similarly small.
Due to the job stimulus provided by pollution control expenditures, the unemployment rate is actually slightly lower
over the entire period.
These results are not intended to imply that environmental
legislation does not at times have significant impacts on
particular industries or industry segments.

Our microeconomic

studies, which are performed in conjunction with each regulation, attempt to quantify the corresponding economic impacts.
Where such impacts are severe, and where permitted by legislation, appropriate adjustment is made in the regulation to
ease the economic effects.
Industry-Level Impacts
EPA has an on-going study of the total effect of
environmental regulations on the automotive industry.
Preliminary results indicate that during the period 1978-90,
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under the "most likely" scenario:
(1)

New car sales are 3-4% lower in 1980 and 1981
than would occur in the absence of pollution
control requirements; however, after 1981, the
impact declines and is negligible by 1983-85.

(2)

The effects on the profitability of the Big Four

(3)

Industry employment is lower than it would otherwise

are negligible.

be by about 1% in 1980, 2% in 1981 and 1% in 1982
as a result of pollution controls, but there is
essentially no employment differences after 1982.
Consumer Costs
These costs, on a per car basis, are reasonable. Emission
control costs are approximately $435 per car for model year 1981
and later vehicles; 1981 is the year when the statutory emission
standards of 0.41 grams per mile for hydrocarbons, 3.4 grams
per mile for carbon monoxide, and 1.0 gram per mile for
nitrogen oxides are effective. An additional $50 per car is
related to meeting other pollution control requirements applicable to the industry.

The costs for other model years were

$100 for 1973 and 1974, $200 for 1975 and 1976, $215 for
1977, 1978, and 1979, and $285 for 1980.

These cost figures

are based on older studies, started about two years ago.

More

recent studies show that the costs for emission controls per
car for 1981 models will be in the order of $260 to $285 rather
than the $435 that has been assumed in our economic studies.
This means that the actual impacts on the auto industry and the
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economy of the motor vehicle emission controls will be less
than the effects that our studies have shown to date.

These costs

can be put into perspective by comparing them to total vehicle
costs and the costs of options.

For example, the cost of the air

conditioning option is in the range of $500 to $600 per car,
and automatic transmissions are around $300 per car.

In

addition, fuel economy has been improving, from an average of
about 15 miles per gallon in 1967 (pre-controlled) to about
18 miles per gallon for 1977.

It is expected that the NHTSA

fuel economy standard, which rise to 27.5 mpg for 1985, will
also be met.
Benefits
These figures only address the costs involved with the
controls.
all of us.

We must also look at the benefits that accrue to
The benefits from environmental controls accrue

in the form of 1,,nger life, better health, higher property
values, improved recreation, and greater aesthetic enjoyment.
These improvements in the quality of life are not included
in standard GNP accounts or in any of the indexes that are
used to measure inflation, unemployment, investment, etc.
This is because of the difficulty in placing a dollar value
on these benefits.

However, they can reasonably be expected

to more than offset the economic costs I mentioned earlier.
One should keep in mind that the benefits that derive
from better health serve to increase productivity in two
ways.

First, fewer days are lost off the job due to pollution-

aggravated illness; second, those full-time workers who
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would otherwise be off-the-job are likely to be more efficient
than their replacements would have been.

Moreover, pollution

control requirements often provide inducements for the use
of more efficient production processes.
As an example of the improvements and public benefit
resulting from environmental programs, between 1970 and 1976,
air emissions of particulates declined by 41%, sulfur oxides
by 8%, hydrocarbons by 6%, and carbon monoxide by 13%.

This

progress, incidentally, took place in a period when the GNP
increased by 18% and energy consumption by 11%.
Unfortunately, the state-of-the-art of benefits
valuation is not nearly as advanced as our ability to
measure the costs.

Benefits (in the broad sense of the word)

are addressed in our studies through consideration of
pollutant reductions and risks to public health that are
avoided.

While data on physical damages to human health are

often limited, EPA is working to overcome this problem so
that we can move towards calculating dollar estimates of
benefits in the future where appropriate.

Until this

effort

bears fruit, we must rely largely on informed judgement in
assessing whether the benefits of our actions exceed the
costs.

We apply such a judgmental test to each of our

regulatory decisions to ensure that we exercise the
flexibility we have under our governing statutes to maximize
the net benefits to the public.
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Despite the recognized difficulty in quantifying
environmental benefits, EPA plans to embark on a program to
test the applicability of a cost-benefit approach for use
on individual regulations.

This will first be done on a

prototype basis, so that the Agency can gain experience and
find out if some of the problems in quantifying risks and
population exposure data can be resolved.
In addition to quantitative benefit analysis, a central
element of our regulation development procedures, which
served as a model for President Carter's Executive Order
12044 "Improving Government Regulations," is in-depth
economic impact analysis of our regulations.
fill the judgement gap.

This helps us

One of the key impacts we look at

is the effect on prices and on the overall rate of inflation.
Only a small fraction of inflationary increases are related
to pollution control requirements.
Coordination
We also have significant efforts underway to coordinate
regulatory activities.

President Carter established a

Regulatory Council comprised of representatives of Executive
Branch agencies.

President Carter asked Administrator Costle

to serve as the first Chairman of the Regulatory Council.
This group, part of the President's anti-inflation program,
exerts some needed coordination of government regulations in
the fight against inflation.

The Council's mandate is to

reduce regulatory overlap, inconsistency, and duplication,
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and to address the combined impacts of regulations from
our
many regulatory agencies.
Cost-Effectiveness
These overall policies are being applied to our
regulation of the auto industry.

In addition to the

consideration of the impacts on the whole economy, we have
assessed the impacts on the auto industry in particular and
consider the cost effectiveness of each regulatory action.
I have mentioned the overall costs to the industry.
Examples of cost-effectiveness assessments are our
recently proposed standards for control of particulates
emissions from light-duty diesel vehicles and heavy-duty
engines.

For both actions extensive regulatory analyses

were prepared.

The analyses include chapters on costs of

control and cost-effectiveness.

These analyses are available

to all persons interested in reviewing them.

Comments made

on the costs aspects of the regulations and the validity of
our assessments of economic Impacts are carefully assessed
prior to final rulemaking.

The Clean Air Act also requires

that emission standards, other than those statutorily set,
take into account costs and the availability of control
technology.
The impact on specific manufacturers of the statutory
standards has been considered by the Congress itself.
Appropriate relief mechanisms are incorporated in the Clean
Air Act.

The Act provides that any manufacturer may seek a

waiver of the 1981 and 1982 CO emission standard of 3.4 grams
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per mile.

The waiver may be granted up to a level of

7.0 grams per mile.

For diesel engines, waivers for NOx

up to 1.5 grams per mile may be granted for model years
1981 through 1984.

There is also a limited waiver provision

NOx standard
for innovative technology, and a provision for a
manuof 2.0 grams per mile for 1981 and 1982 for smaller
facturers.

Each of these provisions has stringent criteria

for implementation.
itself
I would also like to note that the Clean Air Act
NOx.
established the levels of controls for HC, CO, and
of their
These levels were set after extensive assessment
through
need, feasibility, and impacts during the years 1975
ons
There is no evidence at this time that the provisi

1977.

of the Act need to be changed.
There are additional procedural aspects of our
affect the
implementation of regulatory requirements, which
auto industry, that I want to address.

We have made some

d
improvements in procedures to help assure that measure
ced on-theimprovements in fuel economy actually are experien
road.

with
These improvements have been made in consultation

DOE and NHTSA.

The changes were made to reduce the apparent

economy.
divergence between EPA measured and in-use fuel
exploitation
This divergency may have been due, in part, to
8
the test
by manufacturers of loopholes or inaccuracies in

economy
procedures to demonstrate compliance with fuel
standards.

However, improved test accuracy can benefit
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the manufacturer by allowing the test to take into consideration vehicle or engineering improvements for which the
manufacturers might not have received credit under the old
procedure.

NHTSA is aware of these changes, some of which

have been made at that Agency's suggestion, and it will
take the revised procedures into account in setting new
standards.

Some of these changes are made under our Advisory

Circular process.

I would like to make a few comments on

this process.
The Federal emissions and fuel economy testing programs
are governed by a body of regulations promulgated after
notice in the FEDERAL REGISTER and opportunity for public
comment.

Due to the complexity of emissions and fuel

economy testing and of the regulated industries themselves
and due to the highly technical subject matter of the
regulations, some interpretation of the regulations is
necessary.
Initially, EPA interpretations of its regulations, and
EPA decisions on matters where it was asked to exercise its
discretion, were communicated in letters to the manufacturers
who had raised issues with the agency.

Copies of the

letters would be provided to other interested parties.
However, it soon became apparent that this method of
communicating agency decisions and interpretations was not
only inefficient, but was inequitable as well since it
did not provide ready access by all interested parties to
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these agency opinions.

To remedy this situation, a system

of Advisory Circulars was begun in 1971.
The circulars supplement the extensive body of rules to
clarify ambiguities or to provide the industry with advance
indications of how the agency expects to exercise the
discretion provided in the regulations and an explanation of
the bases for its decisions.

They are not surrogates for

rulemaking.
Recently, there has been some criticism of EPA for
"changing the rules by Advisory Circular."

Although we have

on occasion found it necessary to revise or further amplify
our interpretations of the regulations and the regulations
themselves, EPA has not amended the regulatory provisions by
Advisory Circular.

When a change in policy could not be

implemented within the scope of existing regulations, the
regulations themselves have been amended in accordance with
the requirements of the law for notice and opportunity for
public comment.

However, when the change involved a revision

to a policy, or a new policy either of which fell within
the scope of the existing regulations, an advisory circular
was issued.
Even in this latter instance, EPA has taken care to
consider the reliance that may have been placed on an
earlier interpretation.

Thus, for example, circulars are

generally not changed when doing so would significantly
jeopardize the timely completion of a manufacturer's
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certification efforts or would require significant retesting.
On occasion, however, this equitable consideration has had
to give way to our affirmative responsibility to prevent
our own interpretations of the regulations from being used
as loopholes which permit manufacturers to show emissions or
fuel economy improvements that do not reflect design improvements but rather merely demonstrate the enhanced artfulness
of the manufacturer in conducting tests.

Of course, if the

loophole cannot be closed without a change to language in
the regulations themselves, the change must be deferred so
that it may be accomplished in accordance with the requirements
of law.

Thank you.
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Senator RIEGLE. Mr. Petkas?
STATEMENT OF PETER J. PETKAS, DIRECTOR, U.S.
REGULATORY COUNCIL

Mr. PETKAS. I am going to be as brief as possible.
I am Director of the Regulatory Council. And, although I am
very pLased to be with you this morning to discuss some of our
initial plans with respect to the automobile industry, I want to
stress that I am not an expert on the industry and that the Council
is just beginning to identify its whole agenda for next year and to
chart out the scope of the auto study at this time.
PRESIDENT'S REGULATORY REFORM PROGRAM

The fundamental philosophy of the President's regulatory reform
program is to provide agency heads with the necessary tools to
achieve regulatory goals and to make them accountable to the
President, Congress and the public for achieving them. In fact, the
specific provisions of the Regulation Reform Act of 1979, which the
administration has introduced, help provide those tools and require
that agency head accountability.
The Regulatory Council will play an important role in interagency coordination. But the responsibility for achieving regulatory
goals and for delivering on statutory mandates rests with agency
heads, the President's line managers. The Council can best be
understood in the context of that overall statement.
To aid in its efforts to coordinate the process, the Council is
responsible for publishing the Calendar of Federal Regulations
twice each year. The Calendar, like the Council itself, is a cooperative venture. In cataloging the major Federal regulations under
development, the Calendar provides all interested parties with
needed advance information. The Calendar, in conjunction with
other sources of information, will allow the Council to evaluate the
economic and other effects of new regulations that may affect these
same sectors or industries.
This will help to point out areas of overlap and conflict in the
earlier stages, in a stage when it is appropriate to consider crosscutting solutions within the agencies.
In addition to its coordination activities, the Council will conduct
its own studies of regulatory problem areas and broad concerns.
Among the projects under consideration, in addition to the automobile industry, are projects which address the effect of regulation
on the housing industry and the banking industry and projects
which address the question of the adequacy of analytical and cost
and benefit information available to decisionmakers.
We expect to undertake, if approved by our Council, a project to
assess the impact of Federal and State regulation on hospitals.
Some of the problems that the Council is attempting to deal with
may have their origin in statutory conflicts. We hope to focus
Congress' attention on this kind of problem so that Congress and
the President can address conflicting legislative mandates that
may have contributed to regulatory disarray.
Other problems may be the result of conflicting agency priorities
that are resolvable within statutory mandates. We hope to provide
a forum for the agencies to resolve these kinds of problems or to
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determine that such problems should be taken to the President for
resolution.
The Council represents somewhat of a departure from the conventional approach of designating ad hoc committees or special
task forces to resolve difficulties. We envision a continuous process
of problem identification and resolution, relying heavily on the
agencies involved.
The Council is the appropriate forum for making sure that cooperation and coordination are the norm rather than the exception.
Before I start sounding like the head of an agency that is very
well established, let me stress that the Regulatory Council is an
experiment in the sense that Mr. O'Leary was talking about. We
are only beginning to understand the nature and scope and complexity of the system that we have set about creating over the last
10 years. It would be inappropriate at this time were we to suggest
that an organization such as the Regulatory Council, or any other
organization that we have created in the short-term, is a solution
to all of these problems.
We are experimenting with one technique which we have a
strong feeling may be successful. But until it is successful, we will
not make it a permanent institution. In fact, the memorandum
which establishes the Council contains a sunset provision.
With respect to our examination of the automobile industry, I
have a few comments to make. We need your help and the help of
the automobile industry itself and other interested parties to put
together the kind of examination that will be useful to you and to
the agencies involved.
INDUSTRY SUBJECTED TO EXTENSIVE REGULATIONS

The importance of the automobile industry has been addressed
by a number of our witnesses. The industry is subjected to extensive and intensive regulation involving safety, fuel economy and
air quality. The successes in achieving various regulatory goals
have been noteworthy, as mentioned by my colleagues this morning.
Every individual decision to regulate in a particular manner
necessarily affects some other aspect of the industry, its business
environment and other national policy goals. The national commitment to safer automobiles and a cleaner environment in the early
seventies meant that the National Highway Safety Administration
and the Environmental Protection Agency placed high priority on
making safety and pollution standards more stringent. Some increased fuel consumption was accepted as a cost of installing heavier protective apparatus on automobiles.
The fuel shortages that first occurred in 1973 have forced us to
rethink our earlier assumptions in light of these changing circumstances. In the process, a number of real or apparent contradictions
in regulatory programs are now being identified and will have to
be resolved.
The Council can be most useful in providing the agencies with a
road map that identifies intersecting and parallel efforts by the
regulatory agencies that affect the industry.
During the next 2 years, major regulatory decisions affecting the
industry will be made. The President, the agencies, and the public
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need to be made aware of these issues earlier and how they relate
to one another.
In assessing the near and long-term future of regulation and its
relationship to the industry, we see specific issues emerging. We
have begun extensive consultation with the industry, the agencies,
various interest groups, and Congress to get an early handle on the
scope and significance of the issues and to decide how the Council
might usefully achieve the best resolution.
At the moment, a few of these issues are obvious: The issue of
leaded gasoline versus unleaded; the issue of diesels versus other
types of engines; the issues of regulatory demands versus capital
requirements; and a host of others that have been addressed by all
witnesses.
The important point is that by focusing on this industry now,
through extensive consultation and various types of analyses, we
expect to assist others in making intelligent judgments before
crises arise or before any party becomes irrevocably set on a particular position.
Let me add to my prepared comments a few thoughts based upon
the comments that other witnesses and you have made today, Mr.
Chairman. With respect to the question of putting together a comprehensive analysis of the effect of regulation on the automobile
industry, we are hedging our bets until we have a better feel for
the nature of the work that has already been done and the nature
of work that is already under way, both in the industry and the
Government. We do not want to make an extensive commitment to
do a study which might take forever and which we might not be
able to effectively complete.
But the issue is open and I wish to continue this dialogue with
you and with your staff and members of the interested public, to
try to shape that project in a way that would be most useful.
Senator RIEGLE. You would agree that it is necessary to get all of
the pieces together?
Mr. PETKAS. It is absolutely necessary. The problem I have initially, personally, with the concept of such a sweeping analysis is,
first of all, as a lawyer I recognize that we set about giving business to lawyers in the Government all the time. While we are not
sure that the benefits are worth it, in that case, it may be the same
in the case of economists. We want to proceed cautiously.
FISCAL IMPACT OF GOVERNMENTAL ACTIVITY
Second, the problems with the methodology available to the Government and, for that matter, to the industry, as I am sure the
business roundtable people will describe to you if you ask about the
difficulties they had in developing their own methodologies, are
enormous. We are a long way as a nation and as professionals in
various disciplines from being able to identify all the relevant costs
and impacts of any governmental activity.
Senator RIEGLE. Let me stop you there. Not that we can settle
this, but here is my concern. Mr. Hawkins points out that they
have done a study and as it has been presented here it seems to me
a sensible way to go at the thing. They have come up with some
aggregate numbers and they have used that as part of their deci-
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sion mix. They made operational decisions with that data in mind.
That is why they got the data, so they could weigh it.
The problem is, it is only one piece of the puzzle. And so I don't
know. At the very least, I would hope nobody is going to struggle
against, doing exactly what they have done in the other functional
areas where regulation exists and adding it up. If you don't do that,
he is not in the position to make a good operational decision
because he is only dealing with one part of the problem.
It seems to me your job is to make sure that all the pieces of the
puzzle get put together at one time. I am not looking for the
perfect piece of work here, but what I don't want to have happen
is—saying that that is impractical to get can also be a device for
basically saying, well, maybe we can't get this done. I am saying
that it can be done and it has got to be done fast, because of lead
times and the large dollar amounts.
I don't think it is that hard to do, quite frankly. You have
provided a good model. I think it is a question of imposing that
discipline on the other elements and adding them up.
Mr. PETKAS. That is a goal we would like to achieve in the
shortest possible time. EPA relies on economic information provided by the industry, which often differs from economic information provided by some consultants. That is not to say that both
EPA and the industry ought not to do that. We are suggesting
refining that information as the tools are available.
COMPREHENSIVE ECONOMIC ANALYSIS
We are encouraging our agencies, through Executive Order 12044
and the Regulation Reform Act, to do more extensive regulatory
analysis. My point is that when we do a comprehensive economic
analysis of the industry with the tools that we presently have
available, the authoritative quality of that analysis and its ultimate utility to the decisionmaker might be questionable if the
methodologies are not thoroughly developed.
To tackle problems affecting the automobile industry that need
to be addressed in the short-run before those tools are available, we
may elect to address a few of the critically important regulatory
issues now and seek another effort to do the comprehensive longer
term analysis.
Senator RIEGLE. I think you have to do both things. We have got
to solve today's problems, and we have got to anticipate and try to
avoid tomorrow's problems. There is no question that both things
have to happen.
Why wouldn't this be a way to proceed? I know you are just
getting started. I am sensitive to that. There are a lot of things
going on at once, but the decision has been made now to pick the
auto industry as a major item of focus and interest for you.
In other words, it will be a major case you will start working on.
How would it be if—why not start by getting your own internal
players together, inviting the industry to come in, and having a
thorough discussion on an expedited basis? Make your operational
judgments as to how you want to add up the pieces, get the various
components and put them together and get started?
48-1401 0 - 79 - 10
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be
Can we set some deadlines? How long do you think it will for
design
a
on
deciding
actually
of
terms
before we do start in
pulling this information together and doing it?
Mr. PETKAS. Maybe we are optimistic, but our current plan is to
have a work plan agreed on in the next 6 weeks. A lot of the
preliminary work which we are doing in connection with putting
together that work plan will be useful of course for whatever
particular direction-Senator RIEGLE. Do you have enough staff? Are you short?
Mr. PETKAS. Our decision from the beginning was to keep this
organization experimental and small. We have enough staff to do
the seed work necessary. We have enough resources we believe to
bring on consultants to contract out and to rely on the agencies for
significant pieces of the work as that is appropriate.
At this time, I certainly don't think that is a problem. Of
course-Senator RIEGLE. If it becomes a problem, I wish you would let me
know. There will be a lot of people knocking at the door saying
"look at our problem." I can see why, if you get going in too many
directions at once, you may not get very far on any of these. It
seems to me what you are saying today is that you have already
made the decision that you are going to zero in on the auto industry.
I want to see this one really get done on a timely basis and get
done thoroughly but not to the exclusion of others; but if you find
you are short, then I think you have got to let people know that so
we can make sure that you don't stay short.
Mr. PETKAS. We certainly understand the limitations that we
have to face if we take on too much.
We are also extremely sensitive to the need for sharpening the
ability of our agencies to do benefit analysis, to assess to the extent
possible in a qualitative way the product, the objectives, and the
value of our regulatory efforts, especially as they affect this industry, but also as they affect others. To the extent that anyone can
say that our ability to assess cost is very limited, that can be said
10 or 20 fold for our ability to assess the external effects of regulation on the firm, on the public, external to the firm.
There were 109 major entries in the first edition. Of those 109
entries, which represented major regulatory proposals under development across the Government, only five contained, in our judgment, adequate analysis of the benefits to be achieved from regulation.
It is the objective of the President to not only minimize the
burden on the industries or other sectors that might be affected by
regulation, but to identify and maximize the benefit, to get not
only cost-effective but efficient regulation in terms of Congress'
goals.
We are going to start a specific project. We have underway a
specific project to sharpen our ability to do that kind of analysis.
INCREASED CAPITAL INVESTMENT REQUIRED
Senator RIEGLE. Let me raise two questions here. In Mr.
O'Leary's testimony, he made the point, "Increased capital investment required to achieve the anticipated technological benefits in
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automobiles is estimated to be $11.5 billion over what it would
have been during 1979 to 1984 spent by the U.S. automobile industry." Do you know where that number comes from—the $11.5
billion?
Mr. DUGOFF. That is a number developed by DOT. The analysis
is in the report we discussed earlier which you requested for the
record.
Senator RIEGLE. This is a DOT number. Does the industry agree
with that number?
Mr. DUGOFF. There is always dispute on numbers like that. I
think generally speaking, right now, there is no major argument
on capital investments. We are in general agreement with industry
on the capital investment part.
Senator RIEGLE. I thought there was some disagreement. You
think not?
Mr. DUGOFF. If you have found so, we would certainly want to
know. There have been some numbers mentioned with respect to
capital investment world-wide which are higher. I believe the differences we are talking about are North American operations investments, and I believe that when you get them all in those terms
each of the corporations and ourselves are in general agreement
now.
Senator RIEGLE. I gather that is just the fuel economy?
Mr. DUGOFF. No. That represents the burden of regulation generally as we project what the industry is going to be doing between
now and 1985 in response to all of these regulatory demands.
We subtract from that the trend line of capital investments
historically. That is an imprecise basis to make a judgment. Imprecise as it is, it is conceived to represent the regulatory burden
overall.
Senator RIEGLE. I don't precisely recall the exact numbers from
the testimony of the automobile companies this morning, but
unless my memory fails me, at least in one or two cases I think
they were citing figures that would be in this range, just for their
own companies.
I think there may be some dispute on that, but we ought to try
to track that down.
Mr. DUGOFF. If you would like, we, for the record; will attempt to
tabulate the estimated values for each of the corporations as we
have projected them, and as they have advised us they project
them, and come up with a table which rationializes the various
estimates.
Senator RIEGLE. We'd better take a look at that. I think there is
a controversy over that.
[Information relative to the above, received from Mr. Dugoff and
the statement of Mr. Petkas follows:]
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COMPARISON OF INVESTMENT PROJECTIONS
BY NHTSA AND AUTOMOBILE MANUFACTURERS

Investment Projections for General Motors

General Motors
$29.3 billion in capital investment for calendar years 1981-85.

This

is an estimate for world-wide operations, which also include inflation.

NHTSA Report to Congress
$23.4 billion (1978 economics) for calendar years 1978-84 North American
automotive capital spending.

Includes emissions control capital

spending for passenger cars.

NHTSA estimates that if historical

investment levels had been maintained, GM's capital investment for
this period would be $16.1 billion.

Rationalization
NHTSA's estimate is for 1978-84, GM's is for 1981-85.

NHTSA estimates

GM's capital spending for North American automotive operations during
1981-85 will be about $15.5 billion (1978 economics).

Assuming GM

allocates about two-thirds of its capical investment to North America,
the world-wide capital investment for this period would be approximately
$23.3 billion (1978 economics).

NHTSA does not know the inflation rate

that GM has assumed in its projections.

However, a 6 percent annual rate

would eliminate the difference between the projections.
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Investment Projections for Ford

Ford
$20 billion for model years 1978-85 product investment for North
American
operations.

Ford's estimate includes capital spending, product engineering

expense, start-up costs for new facilities and plant conversions,
other
related costs, and inflation.

NHTSA Report to Congress
$9.0 billion (1978 economics) for calendar years 1978-84 North
American
automotive capital spending.
car emissions control.

Includes capital spending for passenger

NHTSA estimates that if historical investment

levels had been maintained, Ford's capital investment for
this period
would be $5.6 billion.

Rationalization
NHTSA's estimate is for capital spending only.

NHTSA agrees with Ford

that product engineering and launch (start-up) costs must be
considered
in addition to capital spending.

However, since these costs are expensed,

rather than capitalized, NHTSA does not include them
in "investment"
estimates.

NETSA did include these additional expenses in estimati
ng

car price increases in the 1979 Report to Congress.

Subtracting these

costs from Ford's investment estimate reduces it to approxim
ately
$14 billion.
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Ford's estimate covers 8 years, while NHTSA covers only 7.

Raising

NHTSA's estimate by one-seventh would make it $10.3 billion.

NHTSA's estimate is in 1978 economics.
inflation.

Ford's estimate includes

Ford's investment estimates generally include an inflation

rate of about 8.5 percent annually.

Adjusting NHTSA's $10.3 billion

estimate for this inflation rate raises it to $12.5 billion.

The remaining

$1.5 billion difference includes the cost of some truck programs not
considered in the NHTSA estimate, as well as expenditures related to
product and productivity improvement.

Investment Projections for Chrysler

Chrysler
$7.5 billion for calendar years 1978-82 North American investment.

About

one-half of this ($3.75 billion) represents capital investment. The
remainder includes engineering expenses, launch costs for new or converted
facilities, manufacturing process changes, research and development, and
expansion of test and engineering facilities.

This estimate also includes

inflation.

Report to Congress
$3.6 billion (1978 economics) for calendar years 1978-84 North American
automotive capital spending.

Includes capital spending for passenger
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car emissions control.

NHTSA estimates that if historical investment

levels had been maintained, Chrysler's capital investment for this
period would be $2.8 billion.

Rationalization
NHTSA's capital investment estimate covers 7 years while Chrysler's
covers 5.

NHTSA's comparable estimate for the 1978-82 time period is

$2.8 billion (1978 economics) in contrast to Chrysler's $3.75 billion*
(includes inflation).

If an average annual inflation rate of 8 percent

is assumed, NHTSA's estimate would rise to $3.3 billion.

The remaining

discrepancy is probably due to slight differences in items included in
the respective capital spending plans, rather than disagreement over
the costs of these individual items.

*As discussed in the Ford rationalization, NHTSA treats expensed items,
such as engineering costs, separately from capital investment.
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Mr. Chairman and Members of the Committee I am Peter Petkas, Director of the Regulatory Council,
to appear
Although I am very pleased to have this opportunity
on
before you today, I must point out that I am not an expert
has only
the automobile industry, that the Regulatory Council
not fully
been operational for three months, and that we are
staffed.
ation's
What I will do today is highlight the Administr
ons for
regulatory reform program, discuss some of its implicati
expect to
the automobile industry, and describe the analysis we
undertake.
n is
Because the impact of social and economic regulatio
important
so extensive, steps must be taken to assure that
ry costs or
regulatory goals are met without incurring unnecessa
imposing inequitable burdens.

President Carter has consistently

efficient
demonstrated his commitment to more effective and
management of Federal activities.

To that end, he has initiated
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a variety of significant reform measures, ranging from last
year's overhaul of the civil service system to a comprehensive
program for regulatory reform,of which the Regulatory Council
is an integral part.
The fundamental philosophy of the President's regulatory
reform program is to provide agency heads with the necessary
tools to achieve regulatory goals, and to make them accountable
to the President, Congress, and the public for achieving them.
The specific provisions of the Regulatory Reform Act help
provide those tools and require that accountability.

The

Regulatory Council will play an important role in interagency
coordination, but the responsibility for achieving regulatory
goals rests with the agency heads--the line managers.

The Council

can best be understood in the context of the overall reform
program.

Therefore, I want to take a few minutes to describe

some of the other elements of the Administration's program and
their interrelationship.

Each aspect of the program contributes

toward meeting the twin goals of achieving statutory objectives
and improving management of the regulatory process.
Regulatory Reform Program
Executive Order 12044, issued in March 1978, directed each
Executive department and agency to adopt procedures to increase
the opportunity for public participation at the early stages of
regulation development, to require agency head oversight in
developing regulations, and to assure that regulations are written
in understandable English.

Agencies were directed to strive to

regulate in the least burdensome way possible after carefully
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considering alternative regulatory approaches.

Specific require-

agenda
ments of the Order include semiannual publication of an
nt
of upcoming regulations, a regulatory analysis of significa
The

ns.
proposed regulations, and a review of existing regulatio

and was
order was an innovative departure from business-as-usual,
Reform Act of
the precursor of the recently introduced Regulation
1979.
The President also established the Regulatory Analysis
ns
Review Group (RARG) to review 10-20 analyses of major regulatio
each year.

The group is chaired by the Council of Economic

y and
Advisors and has as its members the principal regulator
economic agencies in the Executive Branch.

Within two weeks

rule is published,
after a notice of proposed rulemaking for a major
accompanying
the RARG will decide whether to review the required,
regulatory analysis.

Among the major criteria considered in choos-

d with
ing to review a regulatory analysis are costs associate
impact,
compliance in excess of $100 million, large sectoral
e.
deficiencies in the analysis, or precedential importanc

The

improve
RARG provides an additional incentive to agencies to
of developthe quality of the analysis that is part of the process
ing regulations.
in
The RARG has been successful in assisting agencies
d with proposed
assessing the social benefits and costs associate
rules.

A particular success is worthy of mention.

The RARG

t of Transportation's
analysis done in conjunction with the Departmen
of the
regulation development for implementing Section 504

Rehabilitation Act of 1973 significantly reduced the cost of
implementation without compromising the needs of the handicapped.
Original requirements involving retrofitting of subways and
buses were modified to allow local authorities to determine the
most cost effective way of achieving increased access to transportation by the handicapped.

Estimated savings over a 30 year period

are $600 million - $1 billion.
The Regulatory Council was established in November of 1978
to provide a government-wide perspective of the regulatory
process.

The Council is presently composed of 16 Executive depart-

ments and agencies and 19 independent regulatory agencies; the
latter have agreed to participate or observe.

It is built on the

principle that the agencies themselves, working together, are in
the best position to make their processes more effective.

The

Council is fully aware of the great diversity in experience and
method represented in its membership, but it is also aware of the
importance of its mandate to seek out avenues of cooperation and
to institute methods for more effective management of the regulatory
process.
There is an urgent need to improve the quality of information
generated in the rulemaking process.

Of equal urgency is the

need to assure a high degree of personal attention to the rulemaking
process by agency heads.

Encouraging the public's participation

in a process that directly affects them is another essential
ingredient of reform.

But perhaps the most crucial need of all

is the need to improve cooperation among those who regulate the
same industries or products or who have responsibility for dealing
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with different aspects of the same problem.

Through better

hen our ability to
coordination we expect to be able to strengt
ome way.
regulate in the most effective, least burdens
is simply stated.

The need

The regulators themselves, through the

lt task of addressRegulatory Council, have assumed the difficu
ing that need.
regulatory process,- •
To aid in its efforts to coordinate the
the Calendar of Federal
the Council is responsible for publishing
Regulations twice each year.

The Calendar is a cooperative venture,

in the best sense of the word.

In cataloging the major regulations

s all interested parties
under development, the Calendar provide
with needed advance information.

The Calendar, in conjunction

allow the Council to
with other sources of information, will
of new regulations that
evaluate the economic and other effects
This will make it
may affect the same sectors or industries.
or conflict at an
possible to pinpoint areas of overlap
at a stage when it is
early stage of regulation development,
solutions.
appropriate to consider cross-cutting

In addition to

will conduct its own
its coordination activities, the Council
of broad concern.
studies of regulatory problem areas
by the Council is a
Among the projects under development
on the automobile industry.
study of regulation and its effect
--a project which will
Before describing the automobile project
receipt of formal approval
receive intense staff attention upon
would like to briefly mention
by the Council and the President--I
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several of the other projects under development that might be
of interest to this Committee.

An industry impact analysis,

similar in design to the study of the automobile industry,
will be undertaken for the steel industry.

Two general studies

of analytical procedure, one of cost analysis and one of benefit
analysis, will seek ways to make these kinds of analyses more
consistent and useful across the government.

Three projects

will address the problem of duplicative regulatory requirements
resulting from Federal and state regulation of housing, hospitals,
and banking.

The Council will assist in developing a consistent

policy for regulating carcinogens.
Some of the problems with which the Regulatory Council
is attempting to deal may have their origin in statutory conflicts.
We hope to focus Congress' attention on this kind of problem
so that Congress can address conflicting legislative mandates that
may have contributed to regulatory disarray.

Other problems

may be the result of conflicting agency priorities and are resolvable
within statutory mandates.

We hope to provide a forum for the

agencies to resolve these kinds of problems or to determine that
such problems must be taken to the President for resolution.
The Council represents somewhat of a departure from the
conventional approach of designating ad hoc committees or special
task forces to resolve difficulties.

We envision a continuous

process of problem identification and resolution relying heavily
on the agencies involved.

The Regulatory Council is the
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appropriate forum for making sure that cooperation and coordination are the norm rather than the exception.
The Regulation Reform Act builds upon the experience of
Executive Order 12044 and extends its reform requirements to
the independent agencies.

The Council actively participated in

drafting the Regulation Reform Act introduced in March and is
presently involved in coordinating efforts to assure its passage.
The Act is designed to achieve five major improvements in the
regulatory process:
(1) improved analysis of the cost-effectiveness of rules
when they are developed,
(2) increased effectiveness of public participation in
the process,
(3) improved planning and management of the process of
rulemaking,
(4) review of old rules to eliminate overlap , duplication,
and ineffective rules, and
(5) reduction of the delays in the process.
Specific provisions of the Act provide regulators with necessary
tools to accomplish these objectives.
The Regulation Reform Act of 1979
The Regulation Reform Act contains three titles.

The

major provisions of each title are as follows:
Title I
Regulatory Analysis--Each agency will be required to prepare
a preliminary and final regulatory analysis of each major rule
proposed.

The analysis, in its final form, must contian a clear

statement of the need for the rule and its objectives; a description
of the alternatives that were considered, including those considered
in the preliminary analysis and received from :the public during
the comment period; a statement of the projected benefits and
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adverse economic and other effects of the rule; a statement that the
rule achieves its objectives with fewer adverse economic effects than
the acceptable alternatives, or an explanation as to why a more costly
approach was chosen; and a summary and analysis of public comments
made in response to the preliminary analysis.
analysis will already have required an

The preliminary

estimate of thE effects of

each alternative under consideration and a projection of the effectiveness of each approach.

Taken together, the two required

analyses will provide a record of the process of development of
a rule as it is influenced by succeeding stages of analysis and
comment, both from within the agency and from without.
Regulatory Agenda--Each agency will be required to publish
an agenda twice each year of the rules that will have a significant
impact on the public and that the agency expects to propose or make
final during the next twelve months.

Each agenda will include a

description of each significant rule being developed, a citation of
legal authority for the rule, a projected time for issuing the final
rule, an assessment of whether or not the rule is likely to be major,
and the name, address, and telephone number of an official responsible
for answering inquiries about the rule; this information will
provide all interested parties with advance notice of impending
activity.

To assure that the agenda will be as complete as possible,

all significant rules proposed or promulgated that are not included
on the agenda must be accompanied by a written explanation of their
omission.

Information contained in agency agendas will be useful

in compiling the Calendar of Federal Regulations.
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Deadlines--Each agency will be required to establish a timetable for succeeding phases of rulemaking and to explain publicly
any failure to meet established deadlines.
Agency Head Oversight-Each agency head is required to
designate an office that will have primary responsibility for
planning and managing the regulatory activities of the agency.
Specific assignments of responsibility for regulatory agendas,
be
regulatory analyses, deadlines, and periodic reviews must
made.

Within six months of enactment, the agency head must issue

impact
guidelines for determining which rules have a significant
on the public and shall henceforth approve all such rules before
they are finally adopted.
Periodic Review--Once every 10 years, each agency must review
or more.
rules that have an effect on the economy of $100 millicn
and
In addition each agency will select other rules, policies,
the
practices for review on the basis of (1) the extent to which
other effects;
rule has significant economic, health, safety, or
was issued;
(2) the length of time that has passed since the item
or other
(3) the nature of any technological, economic, social,
the item
changes that have taken place in the area affected by
hing its
since it was issued; (4) whether the item is accomplis
d by those
purpose; (5) whether the item can be readily understoo
by members of the
who are affected by it, and (6) any comments made
implemented by the
public concerning the effects of the item, as
agency.

r schedule
Each agency will be required to publish a 10-yea

for the review process.

Agencies having more than one hundred rules

on the
in effect which are estimated to have an annual impact
an extension of five
economy of $100 million or more may be granted
years for the review process.
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Title II
The basic rulemaking procedures of the Administrative
Procedure Act, which have not been revised since 1946 when the
Act was passed, are significantly improved upon in that a more
detailed and informative notice of proposed rulemaking, a 60 day
period for public comment, and a response within the context
of the final rule to each significant comment receiyed during
the comment period will be required.
Because formal hearings, resembling a trial, are
inappropriate for many complex and policy-dominated decisions,
formal hearings are replaced in such cases with more flexible
procedures, such as public hearings, written submissions, and
hearings which resemble legislative hearings.

The less

cumbersome proceedings are an aid to policy analysis, both in terms
of

the kind of information received and the time saved in

gathering it.

The provisions of the Act would apply to all formal

rulemaking or licensing cases, except those to withdraw or suspend
a license.

An administrative law judge or member of the agency

would be required to preside at the hearing.

The presiding

officer would have all the powers that would reside in a formal
hearing of the traditional type and the officer would make
determinations of when cross-examination is appropriate.

Agency

decision-makers would not be barred from consulting agency staff
who do not play an adversary role as trial staff; indeed, staff
members could sit with the presiding officer as a panel, which
would be of significant benefit in situations requiring complex

48-401 0 - 79 - 11
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information for making policy decisions.

Subpoena power is

such authority,
granted to the few agencies that do not now have
the Department
including the Food and Drug Administration and
of the Interior.
role in
Administrative law judges play an important
agency proceedings.

s"
The Act broadens the authority of agencie

to act' as
to select individuals who are most qualified
administrative law judges.

Selection would be made from lists

trative
of eligible candidates established by the Adminis
Conference.

ed to
Administrative law judges would be appoint

7 year terms.

be
A system of performance review will also

every 7 years.
instituted, to be undertaken at least once

A

term will be
decision to reappoint for an additional 7 year
qualifications.
based upon the evaluation of performance and
Title III
Administrative Conference of the United StatesAct are herein
Amendments to the Administrative Conference
re of the
contained, affecting membership and structu
Administrative Conference of the United States.
e effective
Public Participation -- In order to increas
s are authorized
public participation in developing rules, agencie
costs of
to provide financial assistance to cover the
of view or interest
participation of persons representing a point
ence to the
that can reasonably be expected to be of consequ
to allow
proceeding and whose resources are insufficient
small in relation
participation or whose economic interests are
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to the costs of participation so as to preclude active involvement.

Agencies must adopt guidelines for participation expense

programs; the Administrative Conference will have responsibility
for reviewing procedures to assure that there will be no conflict
of interest in distributing participation expenses and that
agencies have made effective use of the program.
Regulation of the Automobile Industry
The way in which we expect to address the issue of regulation
of the automobile industry will be of interest to this Committee,
both in a substantive sense and as example of the type of activity
for which the Council is most suited.
The importance of the automobile industry to this Nation can
scarcely be exaggerated.

The industry is a $50 billion industry.

The industry is subjected to intensive and extensive regulation
involving safety, fuel economy, and air quality.

The successes

in achieving various regulatory goals have been noteworthy, as
the remarks of my colleagues here this morning will make clear.
Every individual decision to regulate in a particular manner
necessarily affects some other aspect of the industry, its business
environment, and other national policy goals.
The national commitment to safer automobiles and a cleaner
environment in the early 1970.s meant that the National Highway
Safety Administration and the Environmental Protection Agency
placed highest priority on making safety and pollution standards
more stringent.

Some increased fuel consumption was accepted as

a cost of installing heavier protective apparatus and pollution
control devices on automobiles.

The fuel shortages that first
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occurred in 1973 have forced us to rethink our earlier assumptions
in light of these changing circumstances.

In the process, a

number of real--or apparent--contradictions in regulatory programs
are now being identified and will have to be resolved.
The Council can be most useful in providing agencies with a
roadmap that identifies intersecting and parallel efforts by the
regulatory agencies that affect the industry.

During the next

two years, major regulatory decisions affecting the automobile
industry will be made.

The President, the agencies, and the public

need to be made aware of these issues and how they relate to one
another.
In assessing the near and long-term future of regulation
and its relation to the automobile industry, we see several issues
emerging.

We have begun extensive consultation with the industry,

the agencies, various interest groups, and Congress to get an
early handle on the scope and significance of these issues, and
to decide how the Council might usefully contribute to the best
resolutions.

At the moment, they seem to include, but are not

limited to:
-- leaded vs. unleaded gasoline
-- diesels vs. other types of engines
-- regulatory demands vs. capital requirements.
this
Others will be brought to our attention: By focussing on
types of
industry now, through extensive consultation and various
t judgments
analysis, we expect to assist others in making intelligen
y set on
before crises arise or before any party becomes irrevocabl
a particular position.
We know that you and your colleagues share this objective
with us, Mr. Chairman, and we look forward to working with
you further.
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Senator RIEGLE. Mr. Hawkins, let me address one more question
to you, and then I am going to submit some questions to all of you
for the record that I would appreciate having you respond to.
I appreciate your patience today in coming and being here, and
your testimony, as well.
COST TO REDUCE AIR POLLUTION ADDED TO PRICE OF CARS
On page 5 of Mr. Terry's presentation earlier this morning, he
makes this comment: "For all practical purposes, we have already
removed the automobile from the Nation's air pollution problem by
reducing auto air pollution by 90 percent, but the law requires us
to go further and achieve a 95 percent reduction by 1981. To
squeeze out those few percentage points will add $350 to the price
of each car, and will"—this is what I want to ask you about—"and
will have no measurable effect on human health according to the
latest studies."
Is that an accurate statement, in your judgment? Would you
take issue with that?
Mr. HAWKINS. There are seve-al points on which I will have to
take issue.
First of all, this additional $350 per car, going from apparently
1979-81 model year cars, is a number we have never seen before,
and it is far higher than any calculations that we have made.
I might add, that if one looks at the Government's predictions of
costs for fuel for emission control devices, historically, and compares them to what has actually happened and looks at the industry's predictions of costs for emission control devices and compares
them with what actually happened, I would be proud to put my
money in the Government's estimates as being more right more of
the time.
We have been pretty close to accurate, which is surprising, given
that the information is in the hands of the industry.
As to the second point, that there would be no measurable effect
on human health, that simply is not a statement that can be
supported as far as we are concerned. The reductions in going from
1979 emission levels to 1981 emission levels will be substantial in
terms of grams per mile. When the entire vehicle fleet turns over
and the cars are emitting at those rates, you will see a marked
drop in the amount of hydrocarbons going into the environment,
the amount of carbon monoxide, the amount of nitrogen oxide. It is
those very programs which our State and local air pollution control
agencies are depending on in order to meet the ambient air quality
standards set by the Federal Government necessary to protect
health.
They will produce benefits and the entire pollution control problem in the country is counting on those.
Senator RIEGLE. Let me ask you this: It seems to me that you
can't really measure the increment of improvement over those 2
years, as against the cars that they will be displacing, because that
really isn't the comparison.
The comparison it seems to me is the incremental improvement
from 1978 cars, then adding 1979, or let's take 1979 adding the 1980
and the 1981, what the increment is that you get from those cars
over what you would have gotten had you not tightened the stand-
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ards? That is really the increment, because that is what the choice
would have been to a person buying a car.
I don't think most people are buying new cars because of that
incremental increase in emission control—at least I don't think
that's why people are buying new cars. It seems to me that the
increment in air quality improvement that we are buying, is the
difference between whether we raise or do not raise the standard.
Are there studies that show that there is a significant health
effect over that 2-year stretch from that increment in emission
improvement?
EMISSION CONTROL REDUCTIONS
Mr. HAWKINS. This is not the 2-year stretch. This is a phased
program which, as you know, is a product of the 1977 amendments
to gradually tighten up on the standards. A 95-percent controlled
car is twice as clean as a 90-percent controlled car. It emits half
the emission levels. That is an important benefit when you are
dealing with areas of the country like Los Angeles, where you have
contributions-50, 60, 70 percent of the air pollution problem is due
to automobiles. As these cars are cleaned up, those percentage
reductions will drop. Stationary sources will begin to dominate, but
we have major programs to reduce the impacts from stationary
sources, as well.
Senator RIEGLE. I am at a loss to understand that arithmetic,
when you say it goes up from 90 to 95 percent.
Mr. HAWKINS. Yes. If you have a car that is emitting 10 grams
per mile and you control it to 90 percent, it is emitting 1 gram per
mile. If you control it to 95 percent, it is emitting one-half gram
per mile. The comparison is between one-half and 1. The car that is
emitting one-half gram per mile is twice as clean as the car that is
emitting 1 gram. The percentage difference is only 90 to 95.
This is just another area where percentages can fool you if you
don't look at them carefully.
Senator RIEGLE. That is exactly the point. And I think that
percentage does have that tendency, at least to me. It confuses me.
I guess the issue I am concerned about is whether the half gram
does or does not have a measurable effect on health. It is obviously
not easy to evaluate. Radiation right now is sort of the issue of the
day.
I am not aware myself of substantial health studies that have
been done that would show that those increments are traceable
into a measurable health effect. Maybe they are there and I
haven't seen them. I guess that is what I am asking.
Do you have studies that bear those out?
Mr. HAWKINS. The most recent analysis the Government did was
done by this administration in 1977. In order to help the Congress
in its deliberations over the Clean Air Act, we analyzed definition
standards—the 90- and 95-percent levels of control. We analyzed
those impacts for the Congress, and we demonstrated that the
contribution of automobiles to the health-related air pollution problem would be significantly greater if Congress chose not to go to
the standards that it ultimately adopted than it would be if the
Congress did as it did.
And I would be glad to provide a copy of that analysis.
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Senator RIEGLE. I remember that, because that was part of the
debate, and there was great debate about that as to what those
increments that were shown in that estimate did or did not mean
in terms of a traceable health effect.
But the study you are referring to is a study that was done by
the Department for the debate last year. Is that right?
Mr. HAWKINS. In 1977, it was done jointly by the Environmental
Protection Agency, the Federal Energy Administration, at that
time which has become DOE, and the Department of Transportation.
Senator RIEGLE. I know what you are referring to, but there are
not then independent outside health studies that you would be
aware of that others have done that would bear out that
contention?
Mr. HAWKINS. There are health studies on what levels of the
standards are appropriate which are being continually done. We
most recently at EPA reviewed our standard for ozone, which is
one of the problems to which the automobile is a major
contributor.
The result of that review was a determination that we could set
a higher level than had been previously set, a more lenient level,
and still protect public health.
I can only offer that as an indication that the Congress can have
some confidence, and the public can have some confidence in this
administration's willingness to take a hard look at its rules and
regulations, and to honestly assess them even though, from an
Environmental Protection Agency viewpoint, we don't get any
large amount of political credit for relaxing pollution control
requirements.
Nevertheless, we are willing to do so when the facts indicate that
that is appropriate.
Senator RIEGLE. When good, sound, balanced decisions are made
like that, you get a credit here that may not be worth much to you.
Mr. HAWKINS. It's worth a good deal, Senator.
LEAST EMISSION, BEST MILEAGE AND SAFETY
Senator RIEGLE. Let me just conclude by saying that I want to
see us producing cars that have the least possible emissions, have
the best mileage we can manage, that are as safe as we can make
them. And I want to see us do this as rapidly as we can.
I think that is the view of most people in the country, including
the view of most of the people in the automobile business, whether
we are talking about the people who manage the business, or the
people who build the cars on the line.
I guess the question is: What is the rate at which we can accomplish these things, especially when we are trying to do them simultaneously? This is really a novel problem, and we are breaking new
ground, because the Government is involved in a much greater way
than in any historical case that I know of, and we are all feeling
our way.
This is as much an art as it is a science in terms of figuring out
how to do it. The consequences are enormous if we don't do it well.
I worry very much about that. I was very involved in trying to stop
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Obviously each of you are in government because you think you
to
can change that, and I am in government because I want to try
change it. I think this is maybe one area where each of us is
privileged to be participating in really trying to get our hands
around a new problem of a value scale—a brand new scale, a
different complexity.
I think it is going to be hard to integrate all of these items into
one competent package of decisions. If we do it, it will be the first
time, except maybe in wartime when we have been able to get that
kind of quality decisionmaking done. It is very hard to do.
The implications if we don't do it, are profound. I see those quite
keenly because I see where the dislocations will come. And I am
that.
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the fact that I want to see us all make a good-faith effort together.
I want to try to diminish any kind of excessive adversarial feeling
or tension that tends to arise either between the legislative branch
and the executive branch, that tends to arise between the Government on the one hand, the companies on the other, because I think
we are at a point where we have got to harmonize things more
intelligently than that.
I don't think we can afford to just sort of fight it out and end up
taking longer at it, doing less well at it, and buying ourselves some
negatives that we don't need.
So I want to pledge to you that I am going to try to play that
kind of a role in doing this. And I expect that the industry's view
will be the same as the one that I am expressing, and which I hope
will be the same for yourselves.
In other words, I think what we can do here is find a way to
work through this problem. After all, what we all want in the end
is the same thing: The best judgments we can make that really
meet an authentic, broadly defined measure of the national
interest.
I think it can be done. I think we are all going to have to be
pioneers in this effort, and we are going to have to get a lot better
at it in a hurry, because time is short.
Again, I want to thank you for your testimony today, and I want
to thank you for the work you are doing in this area, and we will
see more of each other as we work on this.
Mr. PETKAS. Thank you.
Mr. DUGOFF. Thank you.
Mr. HAWKINS. Thank you.
Senator RIEGLE. The committee stands adjourned.
[Whereupon, at 1:48 p.m., the committee was adjourned.]

APPENDIX
ANSWERS FROM HEARING WITNESSES TO FOLLOWUP QUESTIONS OF
SENATOR RIEGLE
U.S. SENATE,
May 11, 1979.

Mr. FREDERICK A. STEWART,
Vice President, Government Affairs,
American Motors Corp., Southfield, Mich.
DEAR FRED: I want to thank you for your participation in the hearing of the
Subcommittee on Economic Stabilization of April 26, 1979.
Your testimony was both timely and helpful and I appreciate the considerable
effort that must have gone into its preparation.
As I mentioned at the hearing, I have additional followup questions. These questions are attached and I would appreciate receiving your reply on or before Friday,
June 15, 1979.
I am grateful for your continued assistance.
Sincerely,
DONALD W. RIEGLE, Jr.,
Chairman, Subcommittee on Economic Stabilization.
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1.

The trend in total return on sales (ROS) in the motor
vehicle industry has been down. Specifically, in the
early 60s the industry's ROS was more than 20 percent
y
above the average of the Fortune 500's ROS. Presentl
the motor vehicle industry's ROS is more than 20 percent
below the average of the Fortune 500's ROS. How do you
account for the decline?

2.

How much are you planning to invest in your business
from 1979 through 1985 as a direct result of having
to comply with government regulations? Please be as
specific as possible.

3.

How do you plan to finance these necessary capital
expenditures?

4.

ed
What percentage of your current R&D money is attribut
ons?
regulati
nt
governme
meeting
to

5.

What is the relationship between U. S. employment and
automobile sales?

6.

7.

8.

9.

Which of your automobile plants is more profitable -those built and operated in the United States or those
built and operated overseas? Why?
In the January, 1979 Annual DOT Report to Congress, NHTSA
discussed the importance of the fuel economy program
to the industry. What are your comments on NHTSA's report?
What would be the advantages or disadvantages (in terms
of capital investments, consumer cost, impact on sales,
etc.) of establishing a linear schedule of fuel economy
,
standards, rather than the current front-loaded schedule
for model years 1981-84?
To what extent are other Federal requirements (i.e.,
emission standards) affecting fuel economy?
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10.

Mr. Sidney L. Terry, Vice-President for Public Responsibility and Consumer Affairs, Chrysler Corporation,
testified before the Subcommittee that "For all practical
purposes, we have already removed the automobile from the
nation's air pollution problem by reducing auto air
pollution by 90%" and that a "few extra points..., will
have no measurable effect on human health according to
the latest studies." Do you agree with this assessment
and, if so, what basis do you have for your conclusion?

11.

You indicate that "investment capital requirements for
government mandated product changes have increased at a
geometric rate" and "is expensive". Would you be more
specific? What are your current capital requirements?
Projected capital requirements?

12.

You state that "the synergistic effect of emissions,
safety and damageability standards could have a negative
impact on fleet average fuel economy of as much as 3 to 5
mpg in 1985. What do you mean by this statement?

13.

How do government regulations affect your competitive
position in the industry?

14.

Do you anticipate remaining competitive in the passenger
car business through 1985?

15.

What caused you to affiliate with Renault of France
rather than an American company?
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Marvin W. Stucky
Vice President, Governmental Affairs and Corporate Planning

June 18, 1979

The Honorable Donald W. Riegle
Chairman of the Subcommittee on
Economic Stabilization
Room 1207
Dirksen Senate Office Building
Washington, D. C. 20510
Dear Senator Riegle:
We appreciate the opportunity to respond to the questions in your
May 11 letter to Mr. Frederick A. Stewart, Vice President Government Affairs.
We trust the attached response meets your needs.
Sincerely,

79Z.J/.
M. W. Stucky
jr
Attachment

27777 Franklin Road, Southfield, Michigan 48034,(313) 827-4218
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1.

The trend in total return on sales (ROS) in the motor vehicle
industry has been down. Specifically, in the early 60's the
industry's ROS was more than 20 percent above the average of the
Fortune 500's ROS. Presently the motor vehicle industry's ROS is
more than 20 percent below the average of the Fortune 500's ROS. How
do you account for the decline?
During the 1970's the U.S. automobile industy has been subject to
increasingly intensive government review resulting in the enactment
of legislation designed to accomplish various social, environmental
and economic objectives. The promulgation of motor vehicle standards
with respect to safety, emissions, damageability and fuel efficiency
have imposed a considerable financial burden on the industry in the
area of research, development, facilities, production and
administrative cost -- all of which have added substantially to the
cost of the product. These mandated product cost increases, coupled
with the impact of inflation, government pricing constraints and
competition in the marketplace from domestic and foreign
manufacturers have resulted in a dramatic reduction in the per unit
margin (return on sales). In other words, costs have been
escalating, but the industry has been unable to increase selling
prices sufficiently to recover such costs. The government pressures
on the automobile industry during the decade of the 1970's are
without precedent and far exceed the experience of U.S. industry as
a whole.
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2.
&
4.

How much are you planning to invest in your business from 1979
through 1985 as a direct result of having to comply with government
regulations? Please be as specific as possible.
What percentage of your current R&D money is attributed to meeting
government regulations?
American Motors total capital expenditures have averaged close to
$100 million annually for the past five years and we expect these
expenditures to increase to an average at least $150 million annually
for 1980 through 1985 at current economic levels. This expenditure
level is vital in order to keep pace with product changes and
supporting facilities necessary to meet the product designs of the
mid-80's. An increasing proportion of these expenditures is directly
attributable to compliance with government regulations; however, it
is impossible to be very specific other than to say it now accounts
for the majority of our engineering and research spending and upwards
to 40% of our capital expenditures. The percentage is expected to
increase significantly in the future.
In addition, and most important as far as American Motors is
concerned, our company is less manufacturing integrated than other
As a result many major components, including
government mandated items must be purchased from outside suppliers.
The purchase price of such components includes the suppliers recovery

domestic companies.

of research and development costs, tooling and facilities, as well as
a profit mark-up -- all of which is then reflected as an increased
product cost to American Motors.
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3.

How do you plan to finance these necessary capital expenditures?
American Motors currently is generating internal cash flow which is
sufficient to finance present capital expenditure levels.

However,

the capital demands of the industry, including those of American
Motors, now and in the early 1980's will be greater than any other
time in the history of the industry.

Changes in product size,

weight, design and related production facilities necessary to meet
fuel-efficiency standards of the mid-80's will place a tremendous
strain on the companies ability to finance such projects from
internal funds especially if a downturn in the economy and automotive
sales is experienced.
In view of American Motors cyclical earnings record, traditional
sources of outside funds may not be readily available in the future
and may also be limited in amount.

Although we have borrowed outside

funds in the past, the magnitude and economies of some major capital
projects had to be deferred because of volume and fiscal constraints.
For example, American Motors has turned to the outside purchase of a
4-cylinder engine for 1980 and future models because of the
substantial development costs, lead-time and capital investment which
would be required to produce such an engine internally.

In addition,

our arrangement with Renault results in American Motors avoiding a $2
billion cost for a complete redesign and retooling of a small lighter
weight front-wheel-drive car for 1983 and beyond.
In summary, American Motors will no doubt turn to outside sources of
capital funds to supplement the financing of mandated product changes
of the mid-1980's.
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5.

What is the relationship between U.S. employment and automobile
sales?
At American Motors we employ nearly 30,000 people and that figure
would drop substantially with any significant decrease in our vehicle
sales.

We do not have a formula that directly relates American

Motors employment to automobile sales, however, in March we reduced
our passenger car production rate by 300 cars per day which resulted
in a layoff of approximately 1500 employes at our Kenosha plant. In
addition, our 2,200 AMC car and Jeep vehicle dealers employ
approximately 46,000 people.

Those jobs would also be adversely

affected with any significant decrease in our vehicle sales.

6.

Which of your automobile plants is more profitable -- those built and
operated in the United States or those built and operated overseas?
Why?
American Motors operates directly only one final assembly plant
outside the United States. This Canadian final assembly plant
operates with about the same efficiency and profitability as would a
comparable American Motors entity in the United States.
Jeep overseas facilities are KD (knock-down) assembly operations and
therefore cannot be compared directly with American Motors United
States assembly plants.
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7.

In the January, 1979 Annual DOT Report to Congress, NHTSA discussed
the importance of the fuel economy program to the industry. What are
your comments on NHTSA's report?
The views of American Motors Corporation were provided in our recent
March 14 hearing statement to the Subcommittee on Energy and Power
and in our March 23 submission to Ms. Joan B. Claybrook.

Both of

these are attached for your information.
In summary, we supported the two DOT recommendations to Congress on
extending applicability of earned credits from one year to three
years and the changed definition of a domestic manufacturer.

We

urged the DOT to recognize the negative fuel economy impacts of the
EPA changes of test procedure by crediting 1980 and future model
years with an appropriate adjustment to the mandated fuel economy
standards.
In addition, we highly recommended that the NHTSA reassess their 1978
baseline information, the impact of current and future emissions and
safety standards, assumptions involving basic fleet mix, interior
size and performance, and their "healthy-economy standards" prior to
any new rulemaking activity.
We further recommended that the "front loaded" fuel economy standards
for 1981 through 1985 be adjusted to a more reasonable and practical
schedule --

preferably a linearly progressive schedule.

This action

is permitted by the EPCA and we believe is required to offset the
depressing economic results and inflationary pressures that are
caused by the current schedule.
Finally, we did not agree with the NHTSA conclusion that the four
domestic auto manufacturers can meet the fuel economy standards as
presently scheduled.

Specifically we challenged this conclusion as

it relates to American Motors.

48-401 0 - 79 - 12
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8.

What would be the advantages or disadvantages (in terms of capital
investments, consumer cost, impact on sales, etc.) of establishing a
linear schedule of fuel economy standards, rather than the current
front-loaded schedule, for model years 1981-84?
We believe there would be no economic disadvantages, but only
advantages in a linear schedule rather than the current front-loaded
The technological risks and associated economic
uncertainties would still exist, but the probability of successful

schedule.

achievement of the goals would be enhanced. We believe that a
straight-line schedule would be more cost-effective for consumers;
the current schedule reduces the total automotive fuel consumption
only 0.5% annually when compared to the straight-line schedule, yet
it generates costs of $2 billion in excess of the value of gasoline
savings. 1/
As covered in our two attachments (see question 7), our concern at
American Motors goes beyond the arguments of a front-loaded versus
linearly progressive schedule. Our long-term compliance will require
consideration of our future domestically produced Renault vehicles in
the calculation of our full-fleet average.
Without consideration of our imported fleet, we are confident that we
will be able to comply with the current front-loaded schedule through
Similarly, without that consideration, we
are optimistic that we can maintain compliance through the 1982 model
year if the schedule is amended to be linearly progressive. However,

the 1981 car model year.

future compliance will require considerations wherein we are able to
factor our domestically manufactured Renault cars into our fleet
average.

Automobile Fuel Economy Standards for 1981-1985, A Review and
May 3, 1979.
Recommendations by the U.S. Department of Commerce,

1/
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9.

To what extent are other Federal requirements (i.e., emission
standards) affecting fuel economy?
The changes of passenger car EPA emissions test procedures that have
occurred since 1975 and the changes scheduled for implementation in
the future (through 1982) account for an estimated cumulative fuel
economy penalty of 1.6 MPG. Attachment A of our March 23 submission
(see question 7) itemizes these changes and assesses their effects.
We estimate the cumulative 1983 impact of passenger car emissions and
safety standards to be equivalent to a penalty of 1.9 MPG to our
fleet average fuel economy. Attachment B of our March 23 submission
itemizes and assesses these standards.
In summary, the cumulative negative effect of EPA test procedure
changes (1.6) and new car standards (1.9) through the 1983 model year
is 3.5 MPG.
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10.

Mr. Sydney L. Terry, Vice-President for Public Responsibility and
Consumer Affairs, Chrysler Corporation, testified before the
Subcommittee that "For all practical purposes, we have already
removed the automobile from the nation's air pollution problem by
reducing auto air pollution by 90%" and that a "few extra points ...
will have no measurable effect on human health according to the
latest studies." Do you agree with this assessment and, if so, what
basis do you have for your conclusion?
American Motors agrees that hydrocarbon (HC) and carbon monoxide
(CO) have been reduced by 90% or more by the 1980-model-year
standards (i.e., 0.41 gpm HC and 7.0 gpm CO). Our actual
calculations of reductions against the pre-controlled baselines 1/
show HC at 95% (8.7 gpm baseline) and CO at 92% (87 gpm baseline)
for the 1980 standards. For 1980 the oxides of nitrogen (NOX) have
been reduced by 51% which will be reduced to 75% by 1981. We note
that this is a conservative statement of the reductions because we
design and manufacture cars that, on average, are better than the
numerical emissions standards.
American Motors agrees with your referenced assessment by Chrysler;
we do not believe that implementing the 1981 and later model year
passenger car standards is cost-effective or environmentally
necessary, especially with respect to the 3.4 gpm CO standard.
Recent scientific information indicates anticipated costs of control
of mobile source emissions exceed the expected benefits on a
national aggregate basis between 60% and 120%.

1/

2/

EPA Baseline Data

2/ Article by L. B. Lave and E. P. Seskin in the Chemical and
Engineering News, April 23, 1979, p. 41.
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11.

You indicate that "investment capital requirements for government
mandated product changes have increased at a geometric rate" and "is
expensive". Would you be more specific? What are your current
capital requirements? Projected capital requirements?
As we stated in our response to questions 2 and 4, American Motors
total capital expenditures have averaged close to $100 million
annually for the past five years and we expect these expenditures to
increase to an average of at least $150 million at current economic
levels from this point forward to 1985.
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12.

You state that "the synergistic effect of emissions, safety and
damageability standards could have a negative impact on fleet
average fuel economy of as much as 3 to 5 MPG in 1985. What do you
mean by this statement?
The combined interaction of numerous, multi-discipline standards and
test procedures may cause the cumulative negative impact on a
manufacturer's fleet average fuel economy to be greater than the sum
of the individual penalties due to each standard and procedure.
We have observed many times over the past three years that EPA
changes to their emission test procedures have caused an increase in
emissions that required a recalibration of the emission control
system to maintain the same level of emission control that existed
prior to the change.

These recalibrations of the emission control

system have resulted in fuel economy penalties that we had not
initially considered, particularly when the emission standards were
changed simultaneously.

A list of these emission test procedure

changes is provided in the form of Attachment A to our March 23
submission. A list of the emission standards is provided in
Attachment B of the submission which is enclosed for your
information.
Further, a potential synergistic effect on fuel economy occurs
whenever a level of exhaust emissions is maintained as vehicle
weight is increased to respond to an unrelated vehicle safety
standard. The fuel economy penalty from the vehicle weight added
for reasons of safety consists of two increments; that due to the
increased vehicle weight and that due to the recalibration of the
emission control system necessary to maintain equivalent emission
control with the now heavier vehicle.
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13.

How do government regulations affect your competitive position in
the industry?

14.

Do you anticipate remaining competitive in the passenger car
business through 1985?
Current government regulations affect American Motors uniquely, and
more severely than our competition who have more financial
resources at their disposal.
Our costs of compliance must be amortized over lower sales volumes.
Because we must competitively price our products, despite their
higher unit costs, our margin of vehicle net profit is compromised.
Also, since we must go outside our company to purchase a higher
percentage of vehicle components than do our competitors, we
necessarily further compromise our profit margin.
Our limited resources for creating basic technology often forces us
to turn to a supplier.

Once technology and related vehicle

components become available for our purchase, we require program
time for application to our vehicles.

Thus, we incur unique

difficulties which force us to seek special consideration as a
low-volume manufacturer.
Given availability of imported Renault cars and later U.S.-built
versions of Renault-designed cars, we expect to remain competitive
in the car business well beyond the 1985 model year.

Adoption of

our recommendation discussed in our response to question 7, however,
will be required to permit the inclusion of Renault vehicles in our
fleet fuel economy average with the preservation of several thousand
United States jobs.
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15.

What caused you to affiliate with Renault of France rather than an
American company?
American Motors Corporations' (AMC) and Renault's respective needs
matched better than what appeared feasible under other arrangements
that could have been considered.

American Motors currently has

available the U.S. manufacturing capacity with a strong distribution
Renault is a leading producer of automobiles in the

system.

European market without significant North American presence.
Renault desired expansion of the U.S. market and American Motors
provided the opportunity to do this quickly and efficiently. In
addition, we share a conviction that such a relationship would be
highly successful because of the people, policies and programs
involved. Also, the United States anti-trust laws do not permit
American Motors affiliation with another American automobile
manufacturer.
American Motors dealers in the United States and Canada are adding
Renault sales and service franchises to their existing AMC passenger
car business.

Some have already begun selling Renault's

fuel-efficient Le Car, a front-wheel-drive subcompact model. In the
1981 model year AMC/Renault dealers will sell and service the new
front-wheel-drive Renault R-18 that will be manufactured in France
by Renault and imported to North America by American Motors.
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STATEMENT
of
AMERICAN MOTORS CORPORATION
presented before the
Subcommittee on Energy and Power
of the
Committee on Interstate and Foreign Commerce
on the
Motor Vehicle Fuel Economy Program
as Established by the Energy Policy
and Conservation Act

Washington, D.C.
March 14, 1979
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Mr. Chairman and distinguished Members of the Committee:

My name is Frederick A. Stewart, Vice President-Government Affairs,
American Motors Corporation.

I appreciate this opportunity to present

our company's views on the national automotive fuel economy program
and the recent Department of Transportation Report to Congress on
this subject.

In order to put our views into perspective, a few words about American Motors and our position in the automobile industry are appropriate.

AMC is owned by more than 150,000 stockholders.

We employ 29,000

people, principally in Michigan, Wisconsin, Ohio. and Indiana.

In

addition, the 2,200 dealers who sell our products employ approximately 46,000 people.
$3 billion.

Our sales are currently at an annual rate of

By most standards, American Motors is not a small com-

pany.

We find ourselves, however, in a highly concentrated, highly competitive, capital intensive industry populated by giants, both foreign
and domestic.

Our share of the passenger car market is approximately

1.4%, and our resources are limited compared with our competitors.

The resources available to the smaller manufacturer for complying
with the wide range of government regulations and for achieving technological breakthroughs are limited.

This wide disparity in size,
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capability and available resources should be considered by government when setting energy policy relating to automobiles.

A failure

by government to take these matters into account will inevitably
lead to further concentration within the industry since only firms
with massive resources will survive.

While American Motors is small in relation to the giants of the U.S.
auto industry, we do have a worldwide view with respect to the future
of the industry, as evidenced by our recent affiliation with Renault.
Our recent agreement with Renault deals primarily with reciprocal vehicle distribution arrangements and exchange of technology.

It is

the intent of both parties, however, that the agreement also will
lead to the manufacture of highly energy-efficient automobiles in
the United States:

These moves, which eventually will alter the very

shape of our company, underscore the seriousness with which we view
the national energy problem and our responses to government mandated
changes to cope with it.

AMERICAN MOTORS SUPPORTS EPCA
American Motors Corporation supports the principles of EPCA.

We

voiced this support at the time of EPCA's enactment, and we pledged
with other industry companies to take the necessary steps to insure
compliance.

AMC also welcomes recent moves to accelerate the develop-

ment of automobile technology.

We desire a cooperative relationship

between government and industry to pursue common basic research objectives.. It is clear, however, that the evolutionary process in
technology is a gradual one, and breakthroughs are rare even When
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energies are pooled.

AMERICAN MOTORS ENDEAVORS TO MEET FUEL ECONOMY STANDARDS
Since EPCA was enacted in 1975, AMC has devoted substantial efforts
and capital to comply with fuel economy standards.

A significant

share. of our engineering efforts and product expenditures are directly
earmarked for EPCA compliance.

Thus far, these efforts have met with success, as AMC performance
has exceeded government standards to date.

Unfortunately, due to

limited financial and technical resources, we now find ourselves in
a position where American Motors passenger car compliance with present
fuel economy standards beyond the 1981 model year is dependent upon
our ability to begin the manufacture of a newly designed, highly fuel
efficient passenger car in conjunction with Renault in our U.S. plants.
Current projections of our capabilities, based solely on American
Motors current resources and designs, indicate that we will be unable
to comply with existing standards in 1982 --- and more time is required to permit the introduction of the newly designed car.

We are disturbed by DOT's decision to continue with the "frontloaded"
fuel economy standards for 1981 through 1984 and the failure to adjust
the 27.5 mpg standard for 1985 as permitted by EPCA.

We believe the

Secretary's authority under the Act is clear and that sufficient data
and information has been provided to justify a realistic relaxation.
The frontloading of the standards imposes the burdens of impossible
leadtime and increased costs, while at the same time, offering the
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possibility of saving only an additional marginal amount of petroleum.

The combination of these factors in attempting to comply with

rapidly escalating standards in the early years make it extremely
difficult for the "smaller manufacturers" with limited resources to
comply.

Accordingly, AMC strongly recommends that these standards be amended,
as permitted by EPCA, in accordance with the attached schedule
(Appendix 1).

AMERICAN MOTORS CHALLENGES DOT REPORT CONCLUSION
In 1977, Congress directed the Secretary of Transportation to report
annually on the fuel economy program and to include in the 1979 Report
a comprehensive analysis assessing the industry's ability to meet the
1985 fuel economy standard.

DOT's third annual report issued in Jan-

uary concludes that present fuel economy standards are technologically
feasible for each domestic automobile manufacturer (p.44) (See Appen,
dix 11).

AMC challenges this conclusion as it related specifically

to AMC and the data on which it rests.

We believe that the differences between DOT's projections and the
reality of our situation are attributable to three erroneous assumptions by DOT.

First, the baseline 1978 model mpg performance is op-

timistic by approximately one mpg.

Second, the projected potential

engine efficiency improvement of ten percent is overly optimistic and,

in fact, is far more than projected for any other manufacturer.

Third,

the report assumes that a Renault-designed passenger car manufactured
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in the U.S. will be available in 1983 and will be included somehow
in the total AMC corporate fleet, even though the practicalities of
the situation would not permit this to happen under existing law.

American Motors can and will make further fuel economy improvements
in its U.S. designed cars in the years ahead.

These programs include

such things as introduction of a new, highly efficient four-cylinder
engine; extensive modifications of our six-cylinder engines; improved
chassis, powertrain and tires; and a continuing aggressive weight reduction effort.

These product improvements are expected to produce

an approximately 23% improvement in corporate average fuel economy
by the 1983 model as compared with the current model.

As impressive

as this may sound, the fact still remains that without the ability
to include U.S. produced Renault cars in our corporate fleet average
we cannot now assure .compliance with existing standards beyond 1981.

AMERICAN MOTORS SUPPORTS DOT RECOMMENDATION - Elimination of 75%
Domestic Content Provision
If such U.S. manufacture of fuel efficient Renault designed cars is
to become a reality, it is necessary to re-examine the present EPCA
requirements that 75% of manufacturing cost be of domestic content.
The launching of production and the sourcing of materials and coMponents in the U.S. will take time.

It is reasonable to expect the

domestic content to be relatively low in the beginning stages, but to
progress to higher levels on a phase-in basis over a period of two
to three years.

During these early phases of production, it is essen-

tial that cars produced by such a venture be included in the AMC corporate average fuel economy calculations.

The most plausible way to

deal with this problem is to substitute an alternative requirement
to the 75% content restriction which serves the purpose of encouraging the establishment of new vehicle manufacturing and component
supply operations in this country and, At the same time, guards
against the exportation of U.S. jobs abroad.

AMC firmly believes that the recommendation made by DOT in the January
1979 Report to Congress, which substitutes a calendar date for initial
U.S. manufacturing in place of percent domestic content, accomplishes
this objective (See .excerpt attached as Appendix 111).

We believe

this recommendation should be adopted.

AMERICAN MOTORS SUPPORTS DOT RECOMMENDATION - Carry-forward and
Carry-back of Earned Credits for a Three-year Period.
American Motors fleet.average fuel economy exceeded the minimum standard
for model year 1978, and our projections indicate similar performance
for 1979 and 1980 as well.

We believe that such performance should

be recognized in the interest of evening out the burden of meeting the
standards for future years.

The current law permits the carry-forward

of credits for exceeding the standard for one year to apply against the
penalty for failing to meet the standard for the succeeding year.

In the Third Annual Report to Congress, DOT has recommended changes to
EPCA that would permit an extended carry-forward or carry-back of earned
credits for a three-year period.

In addition, DOT also recomMended

language changes which would treat the assessment of penalties and the
application of credits as an energy tax or fee, rather than a civil
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penalty for breaking the law.

We believe that such changes in the

law would provide for a degree of flexibility needed to meet the
annual standards, and at the same time, would coincide with the intent of Congress to make steady progress towards meeting future fuel
economy goals.

SUMMARY OF AMERICAN MOTORS RECOMMENDATIONS
In short,eMr. Chairman, American Motors believes that it has a future
as a U.S. passenger car manufacturer.

This belief is greatly enhanced,

as are the jobs of its employees, if the following changes are made
with respect to federal fuel economy standards:
1.

The standards as presently set be changed by administrative
or legislative action to eliminate the "frontloading" requirements,

2.

The 75% domestic content requirement be changed as suggested
by DOT, and

3.

The carry-forward/carry-back credit provisions be extended to
three years as suggested bj, DOT.

CONCLUSION
In conclusion, Mr. Chairman, I think it should be clear that American
Motors recognizes the need to address the nation's energy problem', including the contribution of the automobile as regulated by EPCA, and
has gone to -extraordinary lengths to develop plans that will permit
us to continue to make a contribution.

We sincerely hope that the

modest changes necessary to permit these plans to come to fruition
will be made.

To do otherwise will place in jeopardy numerous jobs

of our employees in Southeast Wisconsin, promote further concentration
in the U.S. automobile industry and deny a significant contribution
to alleviating the nation's energy problem.

Thank you.
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APPENDIX I

ENERGY POLICY AND CONSERVATION ACT

FUEL ECONOMY STANDARDS

PASSENGER AUTOMOBILE

Current
Standard

Adjusted
Standard

1978

18.0

18.0

1979

19.0

19.0

1980

20.0

20.0

1981

22.0

21.0

1982

24.0

22.0

1983

26.0

23.0

1984

27.0

24.0

1985

27.5

26.0

Model
Year
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1985

27.5
29.5
30.1
29.7
29.6

1984

27.0
28.7
28.9
29.1
28.6

1983

26.0
26.8
26.8
27.6
26.4

1982

24.0
24.6
25.9
25.3
25.3

1981

22.0
23.6
24.3
24.7
23.7

20.0

21.5

21.8

21.7

22.5

AFE Standard

American Motors

Chrysler

Ford

General Motors

MODEL YEAR

1980

MANUFACTURER

(Miles per Gallon)

DOMESTIC MANUFACTURER AUTOMOBILE AVERAGE FUEL ECONOMY PROJECTIONS

TABLE' IV-2.

II Naat\laddV

APPENDIX HI

B.

DOMESTIC PRODUCTION OF FOREIGN AUTOMOBILES

The statute allows domestic manufacturers to include
- captive imports" ,..4ith their domestic fleets for the pur—
pose of calculating their corporate average fuel economies
in model years 1978 and 1979.

After model year 1979, the

domestic fleet will be comprised of only the cars which
have at least 75 percent of their content (or value added)
produced in the United States and Canada.

The captive

imports will be considered a separate fleet for average
fuel economy calculations.

3oth fleets of cars must comply

with the standards.

Congressional intent of this provision was to discourage
domestic manufacturers from importing large numbers of
fuel efficient vehicles to the detriment of employment in
the U.S. automobile manufacturing industry.

However, the

provision has unexpectedly created a situation which dis—
criminates against foreign manufacturers who are establishing,
or who want to establish, automobile production facilities
in the U.S. (thus creating domestic employment oPportunities).
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Thus, while the provision originally was aimed at preventing
"job exportation," it may reduce the potential for employment
growth in the . U.S. automobile manufacturing industry by
acting as a disincentive for foreign corporations to produce
automobiles in this country.

At least three foreign manufacturers have expressed an interest
in U.S. production of part their fleets.

One such manufacturer,

Volkswagen, has suggested that the Act be amended to allow a
manufacturer to average the fuel economies of its foreign
and domestic fleets together if their combined average fuel
economy would exceed that of the imported fleet alone.

The Volkswagen proposal would encourage foreign manufacturers who have decided to ,build cars in the U.S. to
produce their most fuel efficient vehicles here.

However,

it would discourage foreign manufacturers from producing
their more labor-intensive automobiles in the U.S.A.

If a

manufacturer can meet the fuel economy standards by counting
its foreign and domestic fleets together, there is no reason
to favor domestic production of high fuel economy vehicles
over the lower ones.

189
Another alternative would be to raise the value added require—
ment for domestic manufacturers to 90 percent.

Although

this would help somewhat, foreign manufacturers would still
be discouraged from achieving the 100 percent domestic—added
content which would maximize U.S. employment opportunities.
It appears that any percentage value—added requirement
creates a disincentive for foreign manufacturers to maximize
domestic content.

Because of the apparent drawbacks of the previous proposals,
the following recommendation is offered and is believed to
be capable of maximizing employment and competitive benefits
while not changing the percentage limit on the U.S./Canada
value—added content.

It is recommended that the statute be amended to allow a
manufacturer to average U.S. assembled automobiles with
imports if U.S. production began after the Act was passed.
This proposal would continue the existing statute's dis—
couragement of job exportation by domestic manufacturers and
eliminate its current disincentive to U.S. production by
foreign manufacturers.

RECOMMENDATION 2:
Section 503 (b) (1) of the Motor
Vehicle Information and Cost Savings Act be amended
by the addition, following the word "manufacturer"
in the first sentence, of the phrase, "other than a
manufacturer whose domestically manufactured produc—
tion commenced after December 22, 1975."

190
Amoric:rm Motors Comoration
14250 PI/mouth !Mid
Uctroil, Mic.hician 4/1232

March 23, 1979

Ms. Joan B. Claybrook
Administrator
National Highway Traffic Safety
Administration
400 Seventh Street, S.W.
20590
Washington, D.C.
Dear Ms. Claybook:
Comments of American Motors Corporation on the Third Annual Report
to Congress on the Automotive Fuel Economy Program are attached.
Our comments support the belief that there is much new, pertinent
information which requires the National Highway Traffic Safety Administration (NHTSA) to re-examine the existing fuel economy standards.
It is critical to American Motors that the NHTSA recognize the
penalties. to fuel economy caused by certain changes in the
Environmental Protection Agency's test procedures and the impact of
new emissions standard subsequent to adoption of the Energy Policy
and Conservation Act on December. 22, 1975.
We also find the compliance of our passenger cars beyond the 1981
model year is dependent upon our ability to begin the manufacture of
a newly-designed, high-fuel-efficiency car in conjunction with
Renault in our U.S. plants. Current projections of our passenger
car fleet average fuel economy, based solely on our current
resources, indicates that we will be unable to comply with existing
standards starting in the 1982 model year.
We would appreciate your attention to the issues in our attached
submission.
Sincerely yours,

William C. Jones
Manager Emissions and Energy Standards
jr
Attachment
cc:

M. M. Finkelstein
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COMMENTS OF AMERICAN MOTORS CORPORATION ON THE THIRD ANNUAL REPORT TO
CONGRESS ON THE AUTOMOTIVE FUEL ECONOMY PROGRAM - MARCH 23, 1979.

American Motors submits these comments on the Department of Transportation (DOT) Third Annual 'Report to Congress on the Automotive Fuel
Economy Program established in December, 1975 by the Energy Policy and
Conservation Act (EPCA).. American. Motors responded earlier to the
tentative conclusions and associated issues of competition, equity and
technology as published in the Federal Register, Vol:

43, No.

228,

November 27, 1978 and Includes those comments by reference.
American Motors supported the principle of the EPCA when it was
enacted and maintains this position today even though we have serious
reservations with respect to the front loading of the standards
applicable to the 1981-1985 cars. Our compliance with the standards and
regulations to date demonstrates our commitment to conserve fuel and
should speak for itself.

Even before the EPCA was enacted, American

Motors had agreed to do its share of the President's voluntary 40%
improvement in car fuel economy by the 1980 model year.

Long before the

EPCA was enacted, we were economy-oriented and on the path to meeting or
beating the voluntary goal.

However, we are disappointed to find the

savings contribution that the DOT credits the program with causing
Ignores our voluntary commitment and incorrectly assumes that the fuel
economy improvements for the 1978 and 1979 model Years resulted entirely
from enactment of the EPCA.
Since the adoption of the EPCA, American Motors has established a good
record of compliance, but over the last three years several issues have
emerged that require either administrative or legislative corrective
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action before the 1981 model year.

In the January, 1979 report to

Congress on the fuel economy program, the DOT has recommended the
necessary corrective action for some of the issues, but in other areas
the DOT appears to require the industry to focus on, then explain and
document, the problems in order to obtain resolution through rather
lengthy and difficult administrative procedures (e.g., petition for
reconsideration of the 1981-1985 standards for passenger automobiles).
A formal petition is not a reasonable or practical approach for a
highly-vendor-dependent company because actual evidence that a standard
does not meet the EPCA criteria is difficult to produce in time to
resolve the issue without risking even more damage to the company's
plans.

Perhaps an efficient, specific-issue petition that doesn't place

the entire burden of proof on one company and require months of
deliberation could be adopted for certain future needs.
American Motors has chosen to comment on six major issues from the
January, 1979 report to Congress on the Automotive Fuel Economy Program
(page references refer to the non-Federal Register edition):

1.

DOT recommendation to extend applicability of earned credits from
one year to three years (p. 114).

2. DOT recommendation for redefining a domestic automobile (p. 133).
3.

Adjustment or normalization factor for standards in the 1980 and
later model years to compensate for regulation changes that have been
or will be adopted and that cause a fuel economy penalty.

4.

Technical critique of the passenger automobile fuel economy
projections for 1980-1985 American Motors cars (p. 58).

5.

Need to reevaluate the NHTSA's basic conclusions on fleet mix,
interior size and vehicle responsiveness (p. 135).

6.

Need to reassess the practicality of the "healthy-economy" standards
in the event of a downturn in the economy (p. 1I6).
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1. Extension of Applicability of Earned Credits
American Motors endorses and recommends approval of the DOT amendment
to the EPCA which would extend the applicability of earned credits from
one year to three years.
Utilization of an earned credit, regardless of the period of
applicability, still has the stigma of first having to violate the law,
Incurring not only a civil penalty but also exposure to adverse public
reaction.

To remedy these problems, we also support the DOT suggestion

that an energy tax or fee terminology be substituted for the current
penalty wording.
The stringency of the 1980-1985 standards will impose a
disproportionate and severe hardship on low-volume and limited-line
manufacturers with such limited capital, time and technology that
significant yearly improvement of fleet average fuel economy cannot be
obtained.

The adoption of these DOT-suggested changes will provide a

minimal form of flexibility to carry out the intent of Congress that
there be steady fuel economy progress against specific standards over the
long run.

(
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Definition of a Domestic Automobile
American Motors recommends approval of the DOT amendment to delete the
domestic content specification and substitute the calendar date for
initial U.S.

production to determine what constitutes a domestic

automobile of foreign design.
Any specific limit on the domestic content of U.S.-assembled automobiles has the potential for inhibiting creation of U.S. jobs.

A trend

toward U.S.-built automobiles by foreign manufacturers bodes well for the
free-enterprise system in the U.S.

and should be encouraged rather than

discouraged.
One of the important potential benefits of our recent Renault
affiliation will be to explore a manufacturing arrangement that will
provide American Motors access to fuel-efficient automotive designs for
domestic assembly.

If such U.S.

assembly is to become a reality, it is

necessary to amend the present EPCA requirement that seventy-five percent
of manufacturing cost be of domestic content.

The launching of

production and the sourcing of materials and components in the U.S.
such a new entity will take time.

by

It is reasonable to expect the

domestic content to be relatively low in the initial stages but to
progress to higher levels on a phase-in basis over a period of two or
three years.

During these early phases of production, it is essential

that cars produced by such a venture be included in the American Motors
fleet average fuel economy calculations if we are to achieve compliance.
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The economic health and employment level in southeastern Wisconsin is
highly dependent on maintaining continuity of production in our plants.
One way to help assure this continuity and at the same time avoid the
vagaries of domestic content and the counting of vehicles for the EPCA
purposes would be to simply permit the inclusion of imported vehicles in
the corporate average fuel economy calculations when there is a firm
commitment to undertake domestic production of fuel-efficient vehicles
of non-U.S. design.

Therefore, we support the DOT recommendation

on

page 133 of the report to Congress, if it can be applied to this general
case. See Attachment D.
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Adjustment to the 1980 and Later Model Year Fuel Economy Standards to
Compensate for Test Procedure Changes

Section 503(d)(1) of the EPCA establishes that the fuel economy for
passenger automobiles shall be measured by ..."procedures utilized by
the EPA Administrator for model year 1975, or procedures which yield
comparable results."
Since the 1975 model year, the Environmental Protection Agency has
adopted numerous changes of test procedures (over 40), the majority of
which have a negative influence on the measured fuel economy.

Most of

these changes have occurred since June of 1977, when the 1981-1984 fuel
economy standards were adopted.

All of the passenger automobile fuel

economy standards from 1979 and later are potentially subject to
revision or normalization if the cumulative effect of these changes is
either significantly (0.1 mpg or greater) positive or negative, but we
do not advocate revising the 1979 standard as long as the 1980 through
1985 standards are appropriately considered.
Attachment A is a list of changes of test procedures that have
occurred since 1975 with our estimated individual and cumulative fuel
economy penalties.

This list divides the changes into major and minor

categories of penalty to fuel economy for the purpose of distinguishing
those for which estimates or tests may be made from those that are too
subtle or subjective or that only indirectly affect fuel economy.
It is important to point out that a test procedure change that causes
a loss in fuel economy can also cause a loss of emission control.

This

potential double effect can be forgotten when you look only at the
change in fuel economy without holding emissions at the same level.
estimates assume constant emission control levels.

Our
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Attachment B is a list of emissions and safety standards and other
regulations that have been adopted or are expected to be adopted and may
negatively impact the fuel economy of cars in the 1980 and later model years.
Both Attachments (A and B) represent our best judgment.

Resources to

conduct the necessary tests to quantify the fuel economy penalty of each
change or even selected groups of changes are not at our disposal in the time
frame that the fuel economy impact must be considered.

In many cases we have

used.the word low which means 0.0 to 0.3 mpg.
We are encouraged by the recent announcements of General Motors and Ford
(i.e., GM on January 31 and Ford on February 21) that they Are conducting
test programs to determine the cumulative fuel economy penalty of the main
changes of test procedures.

Regardless of the precision of the American

Motors 1.6 MPG estimated penalty it is necessary that the NHTSA reconsider
the standards for the 1980 and later model years. To foil to consider this
vital factor would violate the intent of the EPCA.
American Motors believes that it would be appropriate for the NHTSA to
reconsider the

earlier assumption that the emissions and safety standards

scheduled to become effective during the 1930-1984 model years do not have
either a permanent or temporary negAtive impact on the fuel economy average
of a manufacturer's fleet.

American Motors estimates the cumulative 1983

impact to be equivalent to a penalty of 1.9 MPG on our fleet average fuel
economy and the standards should therefore be considered as well as the
changes of test procedures.
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Critique of the Passenger Automobile Average Fuel Economy Projections

On February 16, 1979 American Motors submitted plans to the NHTSA for
1980-1982 model year cars.

The January 10 agreement with Renault

started the product planning, styling and engineering activities that
are expected to result in an Americanization program for a totally new
series of Renault cars.

Our current thinking is to build these cars in

our Kenosha, Wisconsin facilities, possibly as early as the 1983 model
year, but the 1983-model plans are not firm enough to share them with
the NHTSA at this time.
American Motors recognizes that prior to our February 16 submission
we had not supplied the NHTSA with sufficient information to estimate a
reasonable projection of our 1980-1985 fleet average fuel economy.

Even

the February 16 submission is lacking in information beyond the 1982
model year.

We therefore do share to some degree responsibility for any

inaccuracy of the NHTSA's projections but we must take issue with three
basic flaws that contributed to an over-optimistic fleet average fuel
economy projection that appeared on p.

58, Table 1V-2 (Attachment C)

for American Motors 1980-1985 cars.
The first issue involves the use of an uncertain 1978 baseline
which resulted in a possible bias of 1.0 MPG for all subsequent model
years. The NHTSA used data that were apparently close to the 1978 EPA
pre-model -year baseline generated in September, 1977 rather than
more-reliable data from the more-current mid-model-year report generated
by AM for the NHTSA on June 30, 1978.

The shift in sales mix between

the two periods resulted in the 1.0 MPG difference between the estimates
for the 1978 cars.
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The second issue is that the,NHTSA's projections are based on the
assumption that domestically manufactured Renault R-18's achieving an
NHTSA-predicted combined fuel economy of 32 MPG (rather than a probable
26-27 MPG) could be included in the American Motors fleet average fuel
economy calculation beginning in the 1983 model year.

Under the current

EPCA requirement for domestic content it would take American Motors
years after initial production of a Renault-designed car to achieve the
minimum required 75% level.

In order to make the NHTSA assumption valid

an amendment similar to the DOT recommendation which substitutes a
calendar date for initial U.S. production in place of percent domestic
content must be adopted.
The third issue concerns the degree of technological improvement
attributed to American Motors.

Two basic technologies, improved engine

.efficiency including improved engine oil .and improved aerodynamics, are
over-estimated for American Motors in the 1980-1982 model years.
have a cumulative impact of 0.7 MPG.

They

The 10 percent improvement in

engine efficiency and the more stringent emissions standards between now
and the mid-80's are inconsistent in the real world.

Furthermore, it is

unrealistic to conclude that American Motors can redesign our product
line to gain a significant aerodynamic improvement between now and the
1982 model year, especially if the costs of the changes were to be
covered within the economics of our currently declining sales volume.
Some of the NHTSA's technological estimates for American Motors
appear to be realistic and we therefore are not critical of them.

These

include weight reduction, reduced parasitic losses and reduced tire
losses.
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Reevaluate the NHTSA Conclusions on Fleet Mix, Interior Size
and Vehicle Responsiveness under Traffic Conditons

The NHTSA's conclusion that manufacturers will achieve the 1985 model
year average fuel economy standard of 27.5 MPG without reducing car
interior space, without significantly affecting vehicle responsiveness
and without significantly changing the mix of size classe

is consistent

with the assumptions on which the 1981-1984 average fuel economy
standards were established.
American Motors took issue with these conclusions during the 1931-1984
rulemaking as well as the recent tentative conclusion released prior to
the report to Congress.
Based on the responses from eight manufacturers that the WITSA
received (ref.

p.

136 of the report to Congress) it appears reasonable

that a new study of these evaluations is in order.
The shift in the mix of size classes of our passenger automobiles
since 1978 is an early example of the actions necessary to increase
fleet average fuel economy.

To meet the 1979-1980 standards American

Motors has been forced to commit to a strategy that has taken it from a
low-volume, full -line manufacturer to a low-volume, limited-line
manufacturer.

Dropping the Matador line of passenger automobiles in

1979 and reducing availability of eight-cylinder engines (not available
in most 1979 Spirit models) should indicate to the NHTSA that the basic
EPCA premise regarding essentially-constant sales mix, adequate
retention of interior volume and good vehicle responsiveness under
traffic conditions may not have been honored.
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American Motors seriously questions the basis for the NHTSA's belief
that the consumer will perceive and favorably accept the new-size
1981-1985 cars offered under the old nomenclature.

This potential

problem requires additional study and reassessment by the NHTSA before
any new passenger automobile fuel economy standard rulemakings are
initiated.
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Reassess the Healthy-Economy Assumption in the Event of a Downturn in
the Economy

The NHTSA readily admits that meeting the 1981-1985 standards for
fuel economy

will require a large financial commitment and will impose

a proportionally heavier burden on smaller manufacturers than on larger
ones.
Inadequate profit margins generated by the new-car purchase deferrals
of a recession-fearing public cannot support the optimistic standards of
the 1981-1985 period.
American Motors passenger cars are targeted at the market segments in
which car owners are most likely to be the first to defer purchasing a
new car in the event of a downturn in the economy. Lagging compact car
sales* are already causing production cuts to reduce our dealer
inventories.

Recession fears may have already begun to show although it

is too early to place any reliance on this observation.

Nevertheless,

it would be prudent for the NHTSA to address the possibility now in the
form of modified standards rather than wait until a downturn occurs.

* Automotive News article titled, "Inventories Grow for Ford,
Chrysler, AMC;

so do Layoffs" dated March 12, 1979.

203 RECOMMENDATIONS

In conclusion, American Motors supports the two DOT recommendations
to Congress on extending applicability of earned credits from one year
to three years and on changing the definition of domestic automobile.
We urge the DOT to recognize the impact of the changes of test procedure
by crediting 1980 and future model years with an appropriate adjustment
to the the mandated fuel economy standards.
In addition, we highly recommend that the NHTSA reassess their 1978
baseline information, the impact of current and future emissions and
safety standards, assumptions involving basic fleet mix, interior size
and responsiveness, and their "healthy-economy standards" prior to any
new rulemaking activity.
Finally, we recommend that the "front loaded" fuel economy standards
for 1981 through 1985 be adjusted to a more reasonable and practical
schedule (Attachment E).

This schedule is permitted by the EPCA and is

required to offset the depressing economic and competitive pressures
that are caused by the current schedule.

Low

Low

0-0.5
TBD
Low
Low

1978

1979

1980
1981
1977
1978

A/C 55-A, 2/8/78
Revised A/C 55
A/C 55-B, 12/6/78
Revised A/C 55-A
A/C 55-C. To revise
A/C 55-B
Automatic

Low

Low

1978

1979

93 min.
0.05 max. gm/gal
0.005 gm/gal
7.5 min.
74 grains/lb.(avg)

+ 1% NBS traceable

48 grains/lb.(avg)

+ 2% corporate
standards

Average absolute humidity during
test in EPA lab.

Calibration gas accuracy

Manual

It

As required by mfgr.
As required by mfgr.
0.0
Not specified

Test fuel specs.
octane
lead
phosphorus
sensitivity

Procedures for setting road load
control on dynamometer

It

It

Alternate dynamdmeter power absorber (DPA) HP setting procedure
via the EPA Advisory Circulars

HP based on aerodynamic considerations

Absolute manifold pres- Recommended the
coastdown method
sure or alternate apA/C 55, 3/26/76
proved by the EPA

Estimated
Negative Impact
on FAFE -- MPG
0.1-0.4

New Procedure

First Model
Year Affected
1979

Table value-function
of inertia weight

Standard HP setting for test

Items of Direct or Major Significance

1975 Model Year
Procedure

EPA TEST PROCEDURE CHANGES SINCE 1975

LN7

ft

First Model
Year Affected

125/250 lb increment

250/500 lb increment

None
CFR 86.078-25(a)(1)

SPECIFIC CALIFORNIA PROCEDURES
Anti-tampering carburetor

Reduction in allowable maintenance

Carbon traps

Nominal

Distance traveled

Evap test method

None

33% options by car line

Inertia weight

New requirement

None

Parameter adjustment-idle speed
and timing

All maintenance
intervals extended

New requirement

SHED enclosure

Actual

Requirement

New requirement

None

?arameter adjustment-idle mixture
and choke

New requirement

Specified procedure

A/C 72 changed the
procedure to 15, 25
and 40; rated engine
RPM or in-use survey
data on 1/19/78.

1980

1980

1978

1978

1980

1980

1982

1981

1980

1978

1979

Technical amendment
1977
eliminates 15, 25 and
40 MPH shift points.
Allows recommended
shift points.

New Procedure

None

Not specified

15, 25 and 40 MPH
shift points unless
manufacturer.recommends others

1975 Model Year
Procedure

Manual transmission downshift
procedures

"Failure to start" procedure
for hot start portion of test

•

Manual transmission shift
schedules

Items of Direct or Major Significance

Low

Low

Low

0.1-0.4 .

Nil

Low

0.2-0.4

0.2-0.3

Low

Low

Large but difficult to estimate. It
stifles 4 and
1 speed improvements. Use
0.6 MPG est.

None

Esti,--ed
Negative impact
on FAFE -- MPG

1978

1978

5-day limit for
double prep.
68-86 deg F

Not specified

76-86 deg F

Vehicle pre-conditioning limits at
EPA Lab (5-day prep A/C 50-A)

Diurnal and hot soak ambient temperature requirements

1978

Critical flow
venturi (CFV)

Not specified

Constant volume
sampler (CVS)

Test cell temperature measurement
location

Sample collection

Unable to estimate

1980
Location must be
representative of
temperature experienced by
vehicle.

Not specified
Not specified
12 hours min.
Not specified
Not specified

Test time constraints:
fuel fill--start prep
end prep--start soak
soak tines
end diurnal--start C/H CVS
end C/H CVS--start hot soak

*

1978

1 hour maximum
5 mins. max run
12-36 hours
1 hour max.
5 mins.. engine run
max., 7 mins. max.
total -

60 + 2 deg F
84 + .2 deg F (evap)
60 + 10 minutes

Heat build:
start temp.
completion temp.
time constraints

1978

1978

Not allowed

Allowed

Use test vehicle to set dynamometer
HP for prep

60:i 0 ohb R
Temp rise 24+1 deg F
60 + 2 minutes

(.01)

1980

51.81 gm/ft.3

51.85 gm/ft.3

CO2 density

Nil

Nil

Nil

1976

2421

2423

Estimated
Negative Impact
on PAPE -- MPG

Numerator of fuel economy formula
(constant)

First Model
Year Affected

New Procedure

Items of Indirect or
Minor Significance

1975 Model Year
Procedure

r

er

Cla'a

t'NO

1st hr (76-86 deg F)
10+ hr (60-36 deg F)

Rounded to nearest
1.0 U.S. gallon

12-36 hr (68-86
deg F)

Rounded to nearest
0.1 U.S. gallon

Not allowed

LA-4

MSA-202

At least 70% of
full scale

20% to 100% of full
scale

Each data point
within + 2% of
least—squares best—
fit line

6 gases

6 gases

New Procedure

1978

1978

1978

1978

1978

1980

1980

1978

1978

1978

First Model
Year Affected

1.6

Low

Nil

Nil

Low

Low

Low

Low

Low

Low

Low

Estimated
Negative Impact
on FAFE -- MPG

Determining the individual effect of any 'single procedural
change is difficult because of the related nature of
the items. Where possible an actual or judgmental
fuel economy figure has been provided. Whether an item
is
direct and major, or indirect and minor, all items are
of significance because each has to be considered for
its
impact and adds to the engineering task. Time
that could have been used in system development
now must be
allocated to the analysis of the impact of procedural
and regulatory revisions. Emission standard
general regulatory revisions which have direct
and other
or indirect fuel economy impact and further
increase the burden
of compliance are listcd on the following pages.

FOOTNOTE:

Total (sales weighted) estimate

Temperature during soak (Evap.
test)

40% nominal tank fuel volume

Required
Required

Evap. system pressure check

Beckman 315A

Approximately 80% of
full scale

Not specified

One—hour AMA

Analyzers (CO2)

Span gas concentration

Analyzer response during sampling

Use best judgment
in curve selection

2 gases

Calibration gases for HC and NOx

Analyser curve fitting technique

8 gases

1975 Model Year
Procedure

Calibration gases for NDIR analyzer
curves

Items of Indirect or
Minor Significance
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Regulations (New or Pending) That Potentially Offset
Fuel Economy Improvements
(Federa).) [1]

Name and Description
of the Regulation

First
Model Year

Estimated
Negative[2]
MPC Impact

Estimated
MPG Impact
Temporary Permanent

Exhaust Emission Standards
1980

0.5-1.0

X

NOx on highway cycle - EPA
(A/C 24-2) December, 1978

1980

0.7-1.8

X

EPA exhaust emission standard
.41 MC/3.4 C0/1.0 NOx

1981-83

1.0-1.5

X

EPA evaporative emission
standard - 2.0 grams-per-test

1981

Low

X

EPA exhaust emission standard
.41 MC/7.0 C0/1.0 NOx
possible with CO waiver

1981-82

1.0-1.5

X

EPA exhaust emission standard
high-altitude standard
0.48 MC/5.0 C0/1.0 NOx/2.6 g/SHED

1981

2.0

X

EPA exhaust emission standard
high-altitude - CAA [3]
Section 206(f)
0.41 MC/3.4 C0/1.0 NOx/2 Evap.

1984

2.0-3.0

X

SEA Regulations

1978

Low

FMVSS 581 - Bumpers

1980

Low

FMVSS 127 - Speedometers

1980

Low

EPA, Clean Air Act exhaust
emission standards
.41 HC/7.0 C0/2.0 NOx

'

Other Regulations

X
X

FMVSS 127 - Odometers

1981

Low

X

FMVSS 111 - Rearview Mirrors

1982

0.2-0.4

X

On-Board Refueling Vapor
Control - CAA [3]
Section 202(a)(6)

1983?

TBD

X

1984

0.2-0.5

X

TOTAL

1.9 MPG on 1983/1978 Fleet Average

FMVSS 208 - Passive Restraint

Baseline - 1978 model year Federal standards - Pass. Car: 1.5 MC/15 C0/2.0 NOx
Combined fuel. economy (city and highway) impact on a vehicle specific basis.
Clean Air Act
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Regulations (New Or Pending) That Potentially Offset
Fuel Economy Improvements
(California)El)
Name and Description
of the Regulation

First
Model Year

Estimated
Negative(3)
MPG Impact

Estimated '
.MPG Impact
Temp211.117
. Permanen.
.
t

Emission Standards
Exhaust emission standards
0.39 HC/9.0 C0/1.0 NOx
(NMHC provision included)

1980

Low

Altitude—oxygen requirement

1980

TBD

Evaporative emission standards
2.0 grams/test

1980

TBD

Limit on NOx generated on the
fuel economy cycle (highway)
(waiver pending)

1980

0.7-1.8

ARE exhaust emission standard
Option 2 — one year only
0.41 THC, 3.6 CO, 1.0 NOx

1981

1.0

ARB exhaust emission standard
.39 HC/7.0 C0/0.7 NOx
Option 1 remains the same for
2 years

1981-82

1.5

ARE exhaust emission standard
Option 2 — second year
-0.41 TUC/7.O C0/0.4 NOx

1982

(2)

ARE exhaust emission standard
0.39 BC/7.0 C0/0.4 Nox

1983

[21

Driveability statement
(waiver pending)

1980

TBD

Assembly—line test procedures

1980

TED •

TOTAL

[4]

X

X

Other Regulations

(1)

Baseline -- 1979 model year California standards -- passenger car:
.41 HC/9.0 C0/1.5 NOx.
[2] Meaningful estimate of fuel economy cannot be made since emissions control
systems have not demonstrated this level of control.
[3] Combined fuel economy (city and highway) impact on a vehicle specific basis.
(4) Total cannot be estimated because of (2).

27.5
29.5
30.1
29.7

27.0
28.7
28.9
29.1
28.6

26.0
26.8
26.8
27.6
26.4

24.0
24.6
25.9
•25.3
25.3

22.0
23.6
24.3
24.7
23.7

20.0

21.5

21.8

21.7

22.5

AFE Standard

American Motors

Chrysler

Ford

General Motors

29.6

1985
1984

1983

1982

1981

MODEL YEAR

1980

MANUFACTURER

(Miles per Gallon)

DOMESTIC MANUFACTURER AUTOMOBILE AVERAGE FUEL ECONOMY PROJECTIONS

TABLE IV-2

IND

211
Another alternative would be to raise the value added requirement for domestic manufacturers to 90 percent.

Although

this would help somewhat, foreign manufacturers would still
be discouraged from achieving the 100 percent domestic-added
content which would maximize U.S. employment opportunities.
It appears that any percentage value-added requirement
creates a disincentive for foreign manufacturers to maximize
domestic content.

Because of the apparent drawbacks of the previous proposals,
the following recommendation is offered and is believed

to

be capable of maximizing employment and competitive benefits
while not changing the percentage limit on the U.S./Canada
value-added content.

It is recommended
manufacturer

that the statute be amended to allow a

to average U.S. assembled automobiles with

imports if U.S. production began after the Act was passed.
This proposal would continue the existing statute's discouragement of job exportation by domestic manufacturers and
eliminate its current disincentive to U.S. production by
foreign manufacturers.

RECOMMENDATION 2:
Section 503 (b) (1) of the Motor
Vehicle Information and Cost Savings Act be amended
by the addition, following the word "manufacturer"
in the first sentence, of the phrase, "other than a
manufacturer whose domestically manufactured production commenced after December 22, 1975."
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ENERGY POLICY AND CONSERVATION ACT

FUEL ECONOMY STANDARDS

PASSENGER AUTOMOBILE

Current
Standard

Adjusted
Standard

1978

18.0

18.0

1979

19.0

19.0

1980

20.0

20.0

1981

22.0

21.0

1982

24.0

22.0

1983

26.0

23.0

• 1984

27.0

24.0

1985

27. 5

26.0

Model
Year
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U.S. SENATE,
May 11, 1979.

Mr. SIDNEY L. TERRY,
Vice President, Environmental Safety and Industry Affairs,
Chrysler Corp., P.O. Box 1919, Detroit, Mich.
DEAR SID: I want to thank you for your participation in the hearing of the
Subcommittee on Economic Stabilization of April 26, 1979.
Your testimony was both timely and helpful and I appreciate the considerable
effort that must have gone into its preparation.
As I mentioned at the hearing, I have additional followup questions. These questions are attached and I would appreciate receiving your reply on or before Friday,
June 15, 1979.
I am grateful for your continued assistance.
Sincerely,
DONALD W. RIEGLE, Jr.,
Chairman, Subcommittee on Economic Stabilization.
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1.

The trend in total return on sales (ROS) in the motor
vehicle industry has been down. Specifically, in the
early 60s the industry's ROS was more than 20 percent
above the average of the Fortune 500's ROS. Presently
the motor vehicle industry's ROS is more than 20 percent
below the average of the Fortune 500's ROS. How do you
account for the decline?

2.

How much are you planning to invest in your business
from 1979 through 1985 as a direct result of having
to comply with government regulations? Please be as
specific as possible.

3.

How do you plan to finance these necessary capital
expenditures?

4.

What percentage of your current R&D money is attributed
to meeting government regulations?

5.

What is the relationship between
automobile sales?

6.

Which of your automobile plants is more profitable -those built and operated in the United States or those
built and operated overseas? Why?

7.

In the January, 1979 Annual DOT Report to Congress, NHTSA
discussed the importance of the fuel economy program
to the industry. What are your comments on NHTSA's report?

8.

What would be the advantages or disadvantages (in terms
of capital investments, consumer cost, impact on sales,
etc.) of establishing a linear schedule of fuel economy
standards, rather than the current front-loaded schedule,
for model years 1981-84?

9.

To what extent are other Federal requirements (i.e.,
emission standards) affecting fuel economy?

U. S.

employment and

10.

On what do you base your statement that "for all
practical purposeswe have already removed the automobile
from the nation's air pollution problem" and that a "few
extra percentage points will have no measurable effect
on human health."?

11.

Please explain for the Subcommittee how a frontload
standard increases unemployment, negatively affects our
balance of payments, causes the value of the dollar to
decline and decreases our gross national product?

12.

In your prepared testimony you indicate that the auto
industry must now meet 37 separate safety standards.
Please describe a few of the less obvious standards and
their costs to the industry and the consumer?

13.

You state that in order to meet the frontloaded fuel
economy standards Chrysler has "no choice but to import
components and export jobs." You estimate that over
10,000 jobs have already been exported. Why can't this
country develop its own components and increase employment?

14.

Would you give the Subcommittee some specific examples
of Chrysler's being "whipsawed by conflicting regulations."?

15.

At what stage does government regulation of the automobile
industry reach the point of diminishing returns?
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CHRYSLER
CORPORATION

S. L. TERRY
VICE PRESIDENT
PUBLIC RESPONSIBILITY

June 14, 1979

AND CONSUMER AFFAIRS

The Honorable Donald W. Riegle, Jr.
Chairman
Subcommittee on Economic Stabilization
United States Senate
Washington, D. C. 20510
Dear Don:
follow-up
This is in response to your letter of May 11 enclosing
Stabilization
questions to Hearing of the Subcommittee on Economic
held on April 26, 1979.
Enclosed are our answers to the 15 questions.
emissions
At the hearing David Hawkins questioned the cost of future
detailed cost
controls. I have added a 16th question to give you a
will be
break-down of our future emission control devices which
emissions
required on our 1980 and 1981 cars to meet the more stringent
requirements.
Best personal regards

/ms
Attach.
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CHRYSLER CORPORATION RESPONSE TO QUESTIONS FROM SENATOR RIEGLE REGARDING
HEARING
OF SUB-COMMITTEE ON ECONOMIC STABILIZATION, APRIL 26, 1979

QUESTION 1
The trend in total return on sales (ROS) in the motor vehicle industry
has been down. Specifically, in the early 60s the industry's ROS was more
than 20 percent above the average of the Fortune 500's ROS. Presently, the
motor vehicle industry's ROS is more than 20 percent below the average of the
Fortune 500's ROS. How do you account for the decline?
ANSWER
The main reasons for the declining rate of return on sales (ROS) for the
auto industry in relation to that of the Fortune 500 include:
- Price increases have not kept pace with increases in the cost of living
and personal income.
- Prices for government mandated Lems have not been fully recovered due
to concern of consumer reaction.
- Enormous capital expenditures required to meet federal regulations have
resulted in increased reliance on external financing which is extremely
expensive and decreases profitability.
- Because of the economic and manpower pressures of government mandated
requirements adequate resources have not been available to improve
productivity.
These reasons are discussed and supported by the following reports (copies
attached):
- Harbridge House "Corporate Strategies of the Automotive Industry"
Nbvember, 1978
- Chase Manhattan Bank "A Cost Benefit Analysis of the 1979 to 1985 Fuel
Economy Standards" December 1978, summary of conclusions
- Ford Motor Co. "State of the U.S. Automotive Industry" June 13, 1978
Chapters I, II, III, VIIE, and VIII
- H. C. Wainwright & Co. Economics "The Impact of Government Regulations
on Competition in the U.S. Automobile Industry" Chapters II, III, and IV

222

'
CORP
- ORSIT 157-4
AUTOMOTIVIF isAflifttriraIRTRS
*I4riP

-• .

Vol
Executive,SurnritiOrof Conclusions
s
Strategic Issues

Harbridge Huse,Inc.
11 Ariingt&Y Stliet
Boston,lvtassadliiletts 02116
November 1978
ACKNOWLEDGMENT
of a team headed
This report is the product of the efforts
were Patricia
by John B. Schnapp. Project team members
Lange, J. Frank
A. Comer, Donald F. Howard, Juergen
Leeuwen.
Remley, Cheryl R. Suchors, and Jan-Hendrik van
coordinator and
Jennifer Cassettari served as research
Project advisors
Lorraine J. Goldstein as project editor.
Robert Glauber
were Professors Kenneth R. Andrews and
David E. Cole of
of the Harvard Business School, Professor
Ono of
the University of Michigan, Professor Keinosuke
of L'Equipe.
Keio University, and Edouard Seidler, editor

Boston

New York

Philadelphia

Washivon Chicago Houston
Paris Flankfi arn M,tir

1
HARBRIDGE
HOUSE
!NC
Denver

Los Angeles

223
ATTACHMENT A-1
LISTING OF OUTSIDE EXPERTS
Product Liability and Platinum Group Metals Specialists Contacted*
Product Liability Specialists
•

Dennis Connally, Counsel
American Insurance Association, New York City

•

Stephen Paris, Counsel
Morrison, Mahoney & Miller, Boston

•

Thomas Strohminger and Michael Zipkin, Counsels
Aetna Life & Casualty Insurance, Hartford

•

Robert Skitol, Counsel
Wald, Harkrader & Ross, Washington, D.C.

•

Richard Foss, Vice President, Casualty Underwriters
Northbrook Insurance Company, Chicago

•

Martin Klett, Commercial Underwriter Manager
Allstate Insurance Company, Chicago

•

Ted Hull, Vice President, Commercial Insurance Division
Allstate Insurance Company, Chicago

•

Michael McCabe, Counselor
Allstate Insurance Company, Chicago

•

Donald L. Schaffer, Vice President, Secretary, and General Counsel
Allstate Insurance Company, Chicago

•

Dr. Douglas Ginsberg, Professor
Harvard Law School, Boston

•

Stephen Benowitz
Federal Trade Commission, Washington, D.C.

•

Lynn Bradford, Acting Director, Office of Defects Investigation
Enforcement
National Highway Traffic Safety Administration, Washington, D.C.

•

William Haddon, Jr., President
Insurance Institute for Highway Safety, Washington, D.C.

•

Bruce H. Pauley, Vice President, Engineering and Research
Eaton Corporation, Cleveland

All automotive company representatives cooperated in supplying supporting views.
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Platinum Group Metals Specialists
•

Michael Marshall, Executive Vice President
Engelhard Minerals and Chemicals Division
Engelhard Industries
Iselin, New Jersey

•

Bob Ross, Vice President, Precious Metals Management
Engelhard Minerals and Chemicals Division
Engelhard Industries

•

Robert V. Dumcke, Manager, New Ventures and Government Services
Engelhard Minerals and Chemicals Division
Engelhard Industries

•

Dr. John Flagg, Vice President, Research
Universal Oil Products
Des Plaines, Illinois

•

Richard Burgett, Chief Engineer, Motor Products, Product Engineering
AC Sparkplug, Flint, Michigan

•

Ann Orton, Precious Metals Trader
Continental Metals, New York City

•

James Jolly, Bureau of Mines
Department of the Interior, Washington, D.C.

•

Thomas Alexander, Automotive Emissions Group
Environmental Protection Agency, Washington, D.C.

•

Dr. Joseph Somers
Environmental Protection Agency
Ann Arbor, Michigan

•

Dr. David Cole, Mechanical Engineering
University of Michigan
Ann Arbor, Michigan
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EXECUTIVE SUMMARY OF CONCLUSIONS*

A.

Introduction
The Energy Policy and Conservation Act of 1975 establishes "eco-

nomical practicability" as one criterion for rule-making. In our study for the
National Highway Traffic Safety Administration (NHTSA), "Corporate Strategies
of the Automotive Manufacturers," we have focused entirely on the economic
sensitivities of major automotive regulatory programs. In doing so we have neither
questioned the public benefits to be derived from these programs nor endeavored
to weigh those benefits against economic risk; rather, we have sought only to
identify the character, magnitude, and likelihood of such risk.
The process undertaken by parbrike House in its efforts for NHTSA
involved the following major steps:
•

A historic review of the development of the strategies of the major
automakers and of the economic dynamics of the automotive business.

•

An investigation, through a wide variety of sources, of auto industry
pricing policy, decision-making processes in the automotive companies,
and the impact of automaker marketing efforts.

•

Identification, with senior members of the NHTSA staff, of major
economic externalities that could conflict with the principal federal
regulatory goals.

•

Analysis of these conflict scenarios.
During this process which encompassed 10 months, secondary research

sources were invaluable.(1) Nonethless, our most important resource was a highly
focused interviewing and data analysis program. The interviewing was done with
executives of eight automotive manufacturing companies and numerous automotive industry experts outside these companies. Interactions with the automakers

*
The numbers in parentheses key the citations presented at the end of this Executive Summary. The citations themselves refer to sections of the report that
either elaborate on or substantiate statements made in these pages.

/
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were voluntary on their part and were conducted under a uniform set of
ground
rules. A listing of the outside experts who participated in this study is included
as
Attachment A-1 to this Executive Summary. A sample letter summarizi
ng the
automaker interaction ground rules is included as Attachment A-2.
Only one
company and one individual refused to participate in our research effort; they
are,
respectively, International Harvester Company and Clarence Ditlow, Director
of
the Center for Auto Safety.
The output of our overall effort is represented by three volumes.
They
are as follows:
I.

Strategic Issues
— Future Scenarios
— Pricing Policy
— Manufacturers and the Marketplace
— The Decision-Making Process

U.
111.

Strategic Histories
Panorama of Selected Economic and Operating Information

The summary conclusions we have formed are judgments of
Harbridge
House itself, and are based on the totality of our research and analysis.
We doubt
if they coincide entirely with the views of any of our research sources,
a predictable phenomenon in any subject area as complex and controversial as this
one.
These summary conclusions, all of them related exclusively to the
economic sensitivities of federal regulatory programs, are as follows:
1.

The regulatory process and pace are accelerating structural changes
in
the automotive industry, largely by magnifying traditional economies
of financial scale. This is likely to lead to an increasing concentrat
ion
of market share by one or two of the largest companies.

2.

The cost impact of regulatory standards, if passed through in
automobile prices along with other cost increases affecting automobil
e
production, is likely to create annual price increases that will exceed

I
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rates of inflation or growth in consumer income. If so, this may lead to
the postponement of consumer auto purchases or to a "thrifting" of
purchase patterns, either or both of which would diminish internal
investment flows and thus adversely affect the capacity of the American automakers to generate the investment funds needed for regulatory compliance.
3.

In the event of initial consumer resistance to new vehicle configurations, price increases influenced by regulatory costs, or CAFE-related
product mix goals of the American manufacturers, the marketing
capabilities of the automakers can probably succeed in counteracting
some resistance, but efforts to counter major resistance may result in
a shrinking of profit margins and, with this, a shrinking of internal investment flows.

4.

Even a minor recession in the next eight years is likely to destroy the
abilities of Chrysler and American Motors to maintain their announced
investment programs to meet already established regulatory requirements. A major recession, comparable to that of 1974-1975, or a second minor recession prior to 1985, would lead General Motors and
Ford, between them, to raise approximately $5 billion of new capital
simultaneously in a capital market of shrunken capacity. As a point of
reference, America's largest corporate borrower, AT&T, has never
raised more than $1.569 billion at a single time.

5.

The length of the product planning cycle has stretched to five or more
years by the organic character of change required to meet regulatory
requirements. Despite the efforts of the automakers to delay "point of
no return" decisions as long as possible in the cycle, they are nonetheless making many basic decisions without the sort of confidence
that a closer-in view of consumer interests and behavior would provide. This increases risks, especially for the smaller American companies that cannot absorb any major product errors.
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6.

Current trends in the tort litigation system, working on the high expectations likely to be aroused by compulsory passive restraint systems, will cause a considerably higher frequency of product liability
suits to be launched against the automakers and, very likely, a higher
product liability related cost. The magnitude of this incremental cost
remains virtually impossible to forecast.

7.

Despite the dependence on a single technology (three-way catalytic
converters) to meet 1981 emissions standards, despite dependence on
the Republic of South Africa as the primary source of the catalytic
metals, and despite a mismatch between the natural occurrence of the
metals and proportional requirements for them in the converter, it
does not appear likely that either the technical or the political
problems involved will interfere with the ability of the automakers to
meet 1981 standards.

B.

Conclusions
1.

The regulatory process and pace are accelerating structural changes in
the automotive industry, largely by magnifying traditional economies
of financial scale. This is likely to lead to an increasing concentration
of market share by one or two of the largest companies.
Along with their intended benefits to the public in such areas as energy
conservation, occupant safety, and emissions control, federal regulatory programs are changing the economics(2) of American automobile
manufacture. The unprecedented acceleration of new product development(3) and the scope of effort required to create new generations of
passenger cars that both satisfy regulatory standards and meet
consumer needs have led the three largest American companies to
forecast capital investments of $43.7 billion over the next five
(4)
years,
double the amount invested by them in the previous five-year
period.
The significance of the investment requirement is, in our opinion,
threefold:
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(i)

It confronts Chrysler Corporation with three equally unattractive
alternatives:*
•

To continue to attempt to offer a full line of products and
to compete with the larger companies as it always has on a
product line by product line basis.(5) To do so, the company
should be able to invest in new product development on a
scale comparable to that of the largest companies but it
(6)
cannot.

•

To limit its product line to the intermediate and standardsized vehicles that have normally tended to be the most
profitable ones.(7) However, a company that concentrates
in these segments of the market is not likely to be able to
(8)
meet CAFE standards.

•

To abandon the upscale segments of the market and limit
its product line to compact and subcompact sizes. This
would permit relatively easy compliance with CAFE standards but would make Chrysler wholly dependent financially on products that in the past have not and in the near
future probably will not generate substantial profits for
U.S. manufacturers.(9)

(ii)

It places American Motors Corporation, a specialist in the compact and subcompact segments, in an even more precarious position than the one it currently occupies. The CAFE structure
induces all of the other domestic manufacturers to join AMC and

*Since this report was drafted in June 1978, Chrysler announced plans (on 10
August 1978) to sell all of its European car and truck manufacturing operations
to P.S.A. Peugeot-Citroen of France for about $426 million in cash and stock.
Chrysler's chairman, John J. Riccardo, and its president, Eugene A. Cafiero, in a
letter to stockholders, stated that one of the major effects of the sales would be
to allow Chrysler "to focus more of its resources on the North American market"
and to complete the company's "most extensive plant-modernization and productrenewal program" in its history.
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the major foreign firms in what is apt to be a dogfight in these
(10)
Only significant participation in the compact and
segments.
subcompact segments, even if only marginally profitable, would
allow the Big Three companies to sell substantial numbers of
more profitable upscale intermediate and standard-sized cars.
(iii)

It will inevitably lead the financially weaker companies with
thinner capital positions to develop their new product lines "on
the cheap" or make them exceptionally sensitive to mistakes.(11)
Moreover, these companies will not have the financial capacity
to correct any significant error in product development strategy.
For them, every new product program is likely to represent a
situation in which they will have to stake the future existence of
their company, at least in its current form, on their ability to
obtain reasonable success.

In these ways the regulatory framework has magnified existing differences beween U.S. automakers by applying equally difficult standards to unequal companies. The smaller firms will either have to be
unusually skillful or uncommonly lucky to reach 1985 with market
shares and a product line breadth similar to those of the past. Without
such skill or luck the regulatory framework will contribute to a
considerably greater degree of relative industry concentration.(12)
2.

The cost impact of regulatory standards, if passed through in automobile prices along with other cost increases affecting automobile
production, is likely to create annual price increases that will exceed
rates of inflation or growth in consumer income. If so, this may lead to
the postponement of consumer auto purchases or to a "thrifting" of
purchase patterns, either or both of which would diminish internal
investment flows and thus adversely affect the capacity of the American automakers to generate the investment funds needed for regulatory compliance.
During the past 10 to 15 years American automakers have chosen to
keep price increases below the level of increases in the cost of living

(
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and personal income.(13) This was done in the expectation that it
would help sustain high volumes of demand since purchasing behavior
seemed more sensitive to these relationships than any others. A consequence of this policy has been a steady downtrend in their return on
sales (ROS) percentage.(14) However, return on shareholders' equity
(ROE) has largely been sustained during this same period by a relative
decline in new capital investment and by volume growth.
Apart from regulatory-related costs, the major cost pressures on the
American automakers are the following:
•

Labor Expense. In addition to triennially negotiated basic increases in wage levels and benefits, contracts with the United
Automobile Workers (UAW) include an "uncapped" cost of living
(15)
adjustment.

•

Phantom Productivity. Contracts with the UAW include a 3 percent annual "improvement factor" for productivity gains. There
is some doubt as to whether auto industry productivity has been
actually increasing at this rate.(16)

•

Suprainflationary Inputs. These would include energy and energyintensive raw materials that probably represent one-third of
total manufacturing cost.(17)

•

New Costs. Prominent among these are direct cost increases
associated with product liability and recalls and the indirect
expense of attempting to minimize both.(18)

Each of the major future regulatory cost increments — passive restraint systems, three-way catalytic converters and their electronic
control systems, depreciation, and

amortization associated

with

increased fuel economy investment levels — is large in itself and
together they will "clump" in a short period of time. If passed through
in pricing, along with the cost pressures enumerated above and any
other aspects of inflation itself, they would probably result in a more
notable series of price increases than any in recent times.(19)
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Two concerns flow from this:
(i)

Consumer perception that car prices are rising more rapidly than
personal income, especially without any consumer-perceived
counterbalancing benefits, may lead to the postponement of
purchase decisions. The degree to which this concern is justified
is difficult to evaluate. Certainly, Volkswagen sales in the United
States declined sharply in the early 1970s as the prices of Volkswagen cars increased rapidly.(20) In the past six months, U.S.
prices of most major Japanese cars have increased approximately
15 percent but consumer response is not yet clearly formed.
However, in a typical recession auto sales do tend to move
disproportionately downward as auto prices and consumer income
expectations diverge.(21)

(ii)

If purchase decisions are not postponed or reach the point at
which they cannot be postponed any longer, consumers may
choose to shift their purchasing toward smaller cars or less
luxurious versions of larger cars. Because neither is commonly
very profitable for American automakers(22) a tendency of this
sort toward a "thrifting" of the market would diminish the flow
of funds required by the American automakers for their 19781985 investment programs.(23)

3.

In the event of initial consumer resistance to new vehicle configurations, price increases influenced by regulatory costs, or CAFE-related
product mix goals of the American manufacturers, the marketing
capabilities of the automakers can probably succeed in counteracting
some resistance, but efforts to counter major resistance may result in
a shrinking of profit margins and, with this, a shrinking of internal investment flows.(24)
The use of conventional marketing tools, especially consistent advertising in high volume, appears to have been an effective means of
inducing the public to accept moderately novel configurations to which
there has been some initial resistance, such as the new downsized
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General Motors A-body vehicles.(25) Any deep-seated resistance or
major obstacles are more unyielding to the marketing tools available
to the automakers and require tools that diminish profit margins.
These include dealer incentive programs, special accessory "package"
promotions aimed at the public, and dealer rebates. In the most
(26)
extreme situations direct rebates to purchasers have been utilized.
It is unlikely that the automakers will find it desirable to deploy their
marketing resources to stress occupant safety. There seem to be ample
indications, both in survey data on interest in passive restraints and
willingness to pay for them and in the use of existing safety devices,
that the mass of the public is relatively indifferent to this sort of
(27)
Because the impact of federal Motor Vehicle Safety
appeal.
Standard 208 will fall more or less equally on all automakers,
promotion of this standard is unlikely to figure prominently in their
marketing efforts.
On the other hand, even though public interest in fuel economy seems
only moderately greater than interest in occupant safety and is
diminishing from 1974 levels,(28) American automakers are likely to
actively promote the fuel economy levels of their subcompact and
compact vehicles for two reasons. First, they must sell these vehicles
in substantial volume as the "price" of being able to also sell higher
profit, upscale vehicles under the CAFE structure.(29) Second, when
promoting their new smaller cars, fuel economy is a "hard number"
that can be used to demonstrate competitive advantage.(30)
4.

Even a minor recession in the next eight years is likely to destroy the
abilities of Chrysler and American Motors to maintain their announced
investment programs to meet already established regulatory requirements. A major recession, comparable to that of 1974-1975, or a second minor recession prior to 1985, would lead General Motors and
Ford, between them, to raise approximately $5 billion of new capital
simultaneously in a capital market of shrunken capacity. As a point of
reference, America's largest corporate borrower, AT&T, has never
raised more than $1.569 billion at a single time.
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Based on the capital investment estimates made by the Big Three
firms in June 1978, it appears that their total capital investment for
the eight-year period 1978-1985 will amount to approximately $69 billion, about half of which we calculate to be associated with regulatory
compliance.(31) Under more or less normal circumstances with respect
to profit levels, dividend payout rates, amortization, and depreciation
(and assuming no strikes, economic recessions, or major unexpected
changes in the economics of automobile manufacturing or consumer
behavior), General Motors would probably need about $1.0 billion more
in investment capital than it generates internally,(32) and Ford would
need slightly more than half that amount.(33) Under such circumstances neither requirement should pose major difficulties for either
.
(34)
firm.
Chrysler, however, would need to obtain approximately $1.25
billion of incremental capital over and above its internal generation. It
would have to be able to repeat its current capitalization effort
(preferred stock and warrants) once again before 1982 and obtain
additional borrowed funds on the strength of its augmented shareholders equity.(35)
If a recession of half the relative magnitude of 1974-1975 intervenes
(and it is difficult to imagine any continuous eight-year period without
at least one moderate recession), General Motors and Ford, although
seriously affected, should be able to meet their capital needs through
their internal reserves and, perhaps, some medium-term borrowing.
The impact on Chrysler of even a modest recession might be
catastrophic, forcing the company to begin to dispose of marketable
assets or to abandon some product lines.(36)
A second moderate recession of this same sort would confront GM and
Ford with the need to collectively generate $5 billion in external
capital to replace lost profits.(37) To place this figure in context, it is
four times more than the largest amounts the two firms have ever
raised at any one time. Ford's portion of it would be approximately $2
billion. The largest single borrowing ever undertaken by AT&T, a
company with five times the assets of Ford, was a debt issue of $1.569
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billion floated in the 1970 recession and costing that firm an interest
rate of 8.75 percent, the highest it had ever paid. A $5 billion joint
requirement would almost certainly place pressures on the capacity of
the capital markets when those markets are likely to be suffering from
capacity limitations.
Two relatively moderate recessions or one recession of the magnitude
of 1974-1975 would contribute greatly to a much higher degree of
concentration in the American automobile industry and would significantly alter the financial structures of the nation's first and third
largest manufacturing entities.(38)
5.

The length of the product planning cycle has stretched to five or more
years by the organic chara,cter of change req_uired to meet regulatory
requirements. Despite the efforts of the automakers to delay "point of
no return" decisions as long as possible in the cycle, they are nonetheless making many basic decisions without the sort of confidence
that a closer-in view of consumer interests and behavior would provide. This increases risks, especially for the smaller American companies that cannot absorb any major product errors.
The product planning process typically begins with an effort to identify
consumer interests and to integrate these with such business objectives
as profitability, volume growth, and improved market share.

The

cycle, however, has grown progressively longer since each succeeding
new product program is technically more complex than its predecessors. The cycle now requires at least 60 months for a new product that
does not embody unusual new technology and may stretch to seven
years if extensive new technology is required.(39)
This creates two major impacts, one affecting all companies equally
and one primarily impacting the smaller and/or less financially strong
firms:
(i)

All Firms. The longer lead times present in the product planning
cycle and the organic character of the new products being developed create the possibility that shifts may occur in consumer

237
behavior to which new product programs cannot be adjusted
because aspects of those programs must be "frozen" before such
trends become visible.(40)
(ii)

Smaller, Financially Weaker American Firms. To the degree that
the new product development cycle permits, the larger automakers can pursue at least some parallel alternatives. The
smaller companies do not have the financial resources to do this
to the same extent. In a sense this forces them to interpret
consumer needs even farther away in time than the largest firms
and, naturally, increases the likelihood of misinterpretation.')

6.

Current trends in the tort litigation system, working on the high expectations likely to be aroused by compulsory passive restraint systems, will cause a considerably higher frequency of product liability
suits to be launched against the automakers and, very likely, a higher
product liability related cost. The magnitude of this incremental cost
remains virtually impossible to forecast.(42)
Although the treatment of product liability differs in the 50 different
U.S. jurisdictions, in the past decade there has been a growing shift
away from the concept of manufacturer negligence toward one of
strict liability. As this has occurred, defenses of abnormal use,
assumption of risk, and contributory negligence have been diminished.
According to Professor Richard Epstein of the University of Chicago
Law School, a widely acknowledged expert in liability law, the tenor of
the times is in favor of the plaintiff's recovery with the burden of
proof on the defendant.(43)
This change in the interpretation of liability has been accompanied by
the retroactive application of new interpretations. In addition, some
jurisdictions are permitting the awarding of punitive damages.
The passive restraint systems to be implemented under MVSS 208, no
matter what their degree of actual reliability in performance, are
likely to arouse even higher levels of performance expectation.
Because of the technical limitations of both air bags and passive seat
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belts, we believe that these expectations are likely to generate a high
This appears to be already foreshadowed by

frequency of litigation.

the 1976 experience of General Motors in its ratio of lawsuits to air
bag deployments. Concern about the unpredictability of the air bag
product liability risk has been cited by Eaton Corporation as a
principal reason for abandonment of its air bag program.(45)
The uncertainty present in the rapidly shifting definitions of liability in
many states presents a variety of issues in which risk forecasting
becomes uncommonly difficult. The following are just a few illustrative hypothetical instances:
•

The owner of a car equipped with a passive seat belt system is
injured and claims the use of deficient technology (i.e., the
choice by the manufacturer of belts rather than air bags) because
of the resultant cost saving.

•

The owner of a car equipped with an air bag is injured, primarily
because that person did not affix the lap belt, but nonetheless
claims manufacturer liability.

•

The owner of a car equipped with a passive restraint system
disconnects the system, is injured, and claims manufacturer
liability on the grounds that the system should not have been so
easy to disconnect.

Although passive restraint systems will generate fewer bodily injury
claims, they also seem certain to generate many more product liability
•
(46) Without
•
major changes in the tort litigation system of the
claims.
sort proposed by the Department of Commerce Interagency Task Force
on Product Liability,(47) the financial impact could reach massive
proportions and
(48)
concern.
7.

hold

broad

implications

as

an

issue

of public

Despite the dependence on a single technology (three-way catalytic
converters) to meet 1981 emissions standards, despite dependence on
the Republic of South Africa as the primary source of the catalytic
metals, and despite a mismatch between the natural occurrence of the
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metals and proportional requirements for them in the converter, it
does not appear likely that either the technical or the political
problems involved will interfere with the ability of the automakers to
meet 1981 standards.
Despite continued research by the American automakers to find substitutes for the three-way catalytic converter, largely maintained
because of their interest in either lowering the cost of emissions
control equipment or diminishing their vulnerability to cartel pricing
initiatives, a practical alternative does not appear to be in the
offing.(49)
Of all the countries producing platinum, rhodium, and palladium, only
South Africa and the Soviet Union have them in sufficient independent
quantities (i.e., other than as by-products of nickel or copper extraction), and only South Africa is a supplier that, in the past, has maintained continuity of offering and contract pricing.(5°)
Although ruptures in relations between the United States and South
Africa or internal civil disorder in that country are practical concerns,
stockpiles other than the strategic one maintained by the U.S. Government for capital goods industries are estimated by metals experts
to be large enough to meet one to two years of auto industry
. (51)
consumption.
Given this forecast, it would appear that the U.S. auto industry could
weather any sort of short- to medium-term interruption in the supply
of catalytic metals from South Africa.
Once the generation of cars equipped with three-way catalysts begins
reaching scrappage in 1981, the United States will be capable of
recovering an estimated 40 percent to 80 percent of the metals
through a recycling program.(52)
The major immediate concern appears to be a higher requirement for
rhodium in relationship to platinum than occurs in natural ores. Extensive research is under way on this problem.(53)
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MAJOR STUDY FINDINGS

This Summary Report--and the 474 page Full Report--were initiated
as a result of earlier research findings by the Chase Automotive Division.

These findings suggested the need for a comprehensive cost-benefit

analysis of the current fuel economy standards for passenger cars.

The

research effort included an analysis of relevant governmental studies,
as well as various industry responses to the National Highway Traffic Safety
Administration (MUSA).

In addition, discussions were held with many

experts in all related fields.

The findings of the study are based on a

research effort conducted by Chase over a period of more than 3 years.
The preponderant financial support for the study was provided by The
Chase, supplemented by support from a number of our major clients.

The findings of this study indicate conclusively that the current
fuel economy standard for passenger cars should be lowered from a corporate, fleetwide average of 27.5 miles per gallon in 1985 to 26 miles per
gallon or less.

It may be noted that, in establishing the 1985 standard

of 27.5 mpg, Congress was operating under the assumption that future
technological developments alone would be sufficient to permit the 1985
standard to be met so that large scale mix-forcing to smaller, lighter
cars would not be needed.

The results of this study indicate this assump-

tion to have been incorrect.

Furthermore, the study results should leave little doubt that the
current interim standards for the 1981-1984 period, which front-load
the required fuel economy improvements, will lead to costs far in
excess of benefits as compared to interim standards which progress
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in a more linear fashion to 26 miles per gallon in 1985.

These are

the key findings of this study which was undertaken by two divisions
of the Chase Manhattan Bank, N.A.
The primary objective of this study is to estimate the costs
and benefits which would result from continued implementation of the
federally-mandated current fuel economy standard schedule for passenger
cars.

Costs and benefits are measured by comparison with an alterna-

tive "Base Case" schedule.

The Base Case schedule has been carefully

chosen to be that set of standards which will have a 50 percent
chance of being achieved via technological improvements alone; that
is, on a free market basis without significant mix-forcing toward
smaller, lighter vehicles.

By defining the Base Case schedule in

this fashion, it is possible to estimate the benefits and costs
resulting from such mix-forcing.

The following table compares the

current and Base Case standards through 1985:
ALTERNATIVE FUEL ECONOMY STANDARDS
(MPG)
1979

1980

1981

1982

1983

1984

1985

Current Standards

19.0

20.0

22.0

24.0

26.0

27.0

27.5

Base Case

19.0

20.0

21.0

22.0

23.0

24.5

26.0

0.0

0.0

1.0

2.0

3.0

2.5

1.5

Difference

The difference between the Base Case and the current standards
can only be eliminated by dramatic changes in the new car sales mix
by size/weight class.

For example, assuming no loss in domestic sales
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volume, to close the gap of "just" 1 mpg in 1981 would require
that approximately one-half of all new car buyers purchase vehicles
one class smaller and lighter than they desire.

In 1983, to close

the 3 mpg gap, almost 9 out of every 10 new car buyers would have
to be induced to purchase a car at least one class smaller and
lighter.
More generally, if the current standards are to be met over
the 1981 to 1985 period with no loss in domestic sales, approximately two out of every three new car buyers will not be able to
purchase new cars with the size, comfort, safety and load carrying/
towing characteristics they perceive as required to meet their needs.
However, prospective new car buyers who resist mix-forcing will have
other options--such as delaying their new car purchase, or buying a
more recent vintage used car, a new truck or van, or a new imported
car.

As a result, domestic new car sales should be expected to

decline.
In order to estimate the magnitude of this potential sales loss,
a special market research study specifically designed to forecast
consumer response to mix-forcing was undertaken by Yankelovich,
Skelly and White (YSW).

YSW is a nationally renowned market research

firm with many years of experience in automotive market research as
well as research into the attitudes and values behind consumer
buying behavior.

Obviously, forecasting consumer behavior in a period

of rapid change and economic uncertainty is a difficult task, so that
different conclusions can be reached by experts in the research field.
The results of this special study, however, strongly suggest domestic
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auto sales losses of 20 to 40 percent over a period of five or more
years.

Moreover, as shown in this report, there is a great deal of

additional market research and econometric evidence to indicate that
consumer resistance to the large-scale mix-forcing required to meet
the current standards would be massive--leading to significantly lower
domestic auto sales and concomitantly higher imported car sales.
The benefits associated with implementation of the current
standards, as compared to the Base Case, were expected to be reduced
gasoline consumption and associated imported oil requirements.
However, compared to the Base Case, the current standards will
actually increase the nation's imported oil requirements through
1982 at least.

This follows from the fact that, in general, consumers

who resist the mix-forcing needed to meet the current standards will
purchase and drive vehicles less fuel-efficient than those new
passenger cars they might well have purchased if the Base Case
standards had been in effect.

Beyond 1982, oil savings would occur but

peak in 1990 at a 0.5 percent reduction in estimated U.S. petroleum
consumption.
While the long-term oil savings benefits due to the current standards as compared to the Base Case are minimal, the study findings indicate
that the resultant social costs would be far reaching and excessive.
The national and regional economic impact estimates presented here
are generally the consensus of those developed by the three foremost
economic consulting groups specializing in policy and impact analysis,
namely Chase Econometric Associates, Inc., Data Resources, Inc.
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and Wharton Econometric Forec, ting Associates.

The resultant

costs include:
• A cumulative 1978 dollar loss in real GNP
of some $220 billion over the period 1981
to 1990; the present value of this loss is
some $820 per capita.
• A decrease in the average annual U.S. *.rade
balance over the period 1981 to 1990 of
more than $5 billion, implying downward
pressure on the value of the dollar of
approximately 1 percent per year.
• Employment losses which peak at 1.3 million
workers in 1984, raising the national unemployment rate by 1 percentage point.
• E-Iployment impacts which are regionally
concentrated with over 40 percent of the
employment losses in auto and related
industries so that the 1984 unemployment
rate will be up by 2.7 percentage points in
Michigan, 2.2 in California and 2.0 in Ohio.
•Employment losses which persist and which
will be, in 1987, still over 65 percent of the
1984 peak levels.
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• An increase in the average annual federal
deficit of over $16 billion in the 1981
to 1990 period due to slower economic
growth and higher unemployment levels,
assuming fiscal and monetary policy
unchanged from the Base Case.
• Reduced mobility of lower income groups
since higher new car prices lead to
higher used car prices.
• Severely damaged competitive structure of
the auto industry, with Chrysler and AMC
losing market share to GM and Ford.
• Significantly increased safety-related
costs due to the need for large scale mixforcing to smaller cars--which will mean a
greater number of deaths and serious injuries.
With average annual imported oil savings benefits estimated at
less than $0.5 billion over the period 1981 to 1990, it is the finding
of this study that the costs resulting from the current standards as
compared to the Base Case standards far exceed the benefits.

The major

automotive industry related conclusions of this study are shown below:
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MAJOR AUTOMOTIVE INDUSTRY RELATED CONCLUSIONS

The technology is not available that
would enable manufacturers to achieve
an average fuel economy of 27.5 mpg
by 1985 without reducing vehicle interior
space or significantly affecting performance so that meeting the standard
will require an extremely large change
in mix of vehicle size classes.

Such

mix-forcing would result in a 20 to
40 percent reduction in domestic
automobile sales over a period of 5
or more years.
The significant changes in automotive
design resulting from a 27.5 mpg
standard in 1985 will require increases
in automotive industry investment
that compared to net income are roughly
twice traditional levels, implying
increased reliance on external financing.

The loss in unit sales volume

due to mix-forcing combined with
significant increases in external
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financing needs necessitated by unprecedented capital requirements will
have severe negative consequences
on the industry's financial strength
and competitive structure.

The

continued implementation of the
current fuel economy standards is not
cost-effective.

Oil savings are

minimal, and the overall impact on the
U.S. balance of payments is negative.
In addition, the national and regional
economic impacts in terms of increased
unemployment are severe.

Also employ-

ment tosses are concentrated with
unemployment rates up by over 2 percentage points in Michigan, California
and Ohio by 1984.
The competitive structure of the industry will be severely damaged.

Numerous

studies indicate that Chrysler faces a
substantially increased risk of not
being able to continue to offer a full
line of automobiles.

ANC's position

in the passenger car business has
been declining although its pending
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affiliation with Renault holds out
promise for the future.

Automobile

import sales could be permanently
increased by 15 to 25 percent.
Average fuel economy levels in excess
of 27.5 mpg are technologically possible
by 1985.

However, achievement of 27.5

mpg by 1988, not 1985, without severe
mix-forcing has only a 50 percent
chance of occurrence.

Hence, while a

27.5 mpg standard in 1985 is technologically possible, it is neither
technologically feasible nor costeffective.
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SUMMARY REPORT
I.

INTRODUCTION
Federal regulation is not new to the automotive
industry:

in fact,

by 1972, passenger cars had to be designed to meet federal
regulations
involving safety, damageability, noise, and emissions
.

Primary laws

included the National Traffic and Motor Vehicle Safety
Act of 1966 and
the Clean Air Act of 1970.

These laws were expressions of the respon-

sibility of the President and Congress to protect and
promote the welfare
of society.

They also reflected the concern of the general
public with

regard to traffic accidents, atmospheric and noise pollution
and
related problems.
Following the OPEC oil embargo and the ensuing quadrupling of
world oil prices, the President and Congress sought methods whereby
the U.S. might reduce its dependence on imported oil.

Primary atten-

tion was quickly focused on the transportation sector in general, and
the domestic automobile industry in particular, for at least two
major reasons: passenger cars accounted for almost 30 percent of U.S.
oil consumption and, on the average, domestically produced automobiles
achieved far less fuel economy than cars produced abroad.
In December 1975, when the Energy Policy and Conservation Act
(EPCA) was passed, it contained the average fuel economy standards
shown in Table 1.

Despite the apparent stringency of the standards,

radical changes in new car purchase patterns and lifestyles were
not
contemplated by Congress.
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TABLE 1
EPCA FUEL ECONOMY STANDARDS (MPG)
(Model Years)

1978

1979

1980

18.0

19.0

20.0

1981

1982

1983

1984

1985 and
Thereafter
27.5

TO BE SET BY DOT

In establishing the 1985 standard of 27.5 mpg, Congress was
operating under the assumption that the historical share of larger
cars would not have to change significantly through 1985, but rather
that the new car line-up of 1985 could just become more fuel-efficient.
According to the Congressional Record, the test "model" used was
based upon a 50/50 division of the market between what are now called
High/Full Size/Intermediates and Compacts/Subcompacts.1
Furthermore, Congress recognized that 27.5 mpg by 1985 might
be beyond the industry's capability in such a short time frame.

Thus,

should technology not progress as rapidly as anticipated, the National
Highway Traffic Safety Administration (NHTSA), which is part of the
Department of Transportation (DOT), is permitted to lower the 1985
standard to 26.0 mpg or lower if Congress does not disapprove.

Similarly, because of uncertainty over future technological
progress in the area of fuel efficiency, Congress deliberately did
not set standards for the 1981 to 1984 model years.
1

These interim

For a detailed description of the market segment definitians
utilized in this study see Chapter 5 of the Full Report.
(See-, for example, Figure 5.6).
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fuel economy standards were to be set at
a later date by NHTSA.
Moreover, in setting these standards, NHTSA was directed to consider
the following criteria:
• Technological Feasibility
• Economic Practicability
• Effect of Other Federal Motor Vehicle Standards
(emissions, noise, safety, etc.) on Fuel Economy
• The Need of the Nation to Conserve Energy
In June 1977, Secretary of Transportation Brock Adams, on
behalf of NHTSA, set forth the "front-loaded" interim fuel economy
standards in effect today.

The current fuel economy standards are

shown in Table 2.

TABLE 2
CURRENT FUEL ECONOMY STANDARDS (MPG)
(Model Years)
1978

1979

1980

1981

1982

1983

1984

1985

18.0

19.0

20.0

22.0

24.0

26.0

27.0

27.5

The automotive industry was both surprised and concerned by
the announcement of front-loaded interim standards.

Once the 27.5 mpg

1985 standard had been set, the industry seemed to be resigned to
that standard and began work toward its achievement.

In responding to

various NHTSA submission requests, the industry had indicated that
meeting a 27.5 mpg standard by 1985 would be most difficult.1
1

As we will show later, a 27.5 mpg standard in 1985 seemed
at
least technologically feasible at that point in time.
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The industry clearly had expected that the interim standards would
increase year-by-year by equal increments.

This assumption in turn

had reflected the additional fact that more stringent emissions
standards were also scheduled to be put into effect in the 1980
and 1981 model years, compounding the fuel efficiency problem.
However, the interim standards imply that for each manufacturer,
the average fuel economy of its production on a model year basis must
increase by 7 mpg (or 37 percent) between 1979 and 1983.

Given the

lead times involved, the industry must achieve this improvement in
2 1/2 years with technology known today.
As a result, since June 1977, the industry and the DOT have been
engaged in debate regarding the interim standards.

Both have attempted

to define key governing terms--"technological feasibility" and
"economic practicability."

Given the timing, it is not surprising

that EPCA simply placed primary emphasis on the "Nation's need to
conserve energy" and that neither the legislative language nor the
Congressional Record is very helpful with regard to defining these
terms.
However, as part of the National Energy Act of 1978, further
restrictions on the automobile industry were enacted including an
amendment to the fuel economy standard provisions of EPCA granting
to DOT the power to raise the penalty for non-compliance with the
standards from $5 to $10 per car per mile.

Unlike EPCA itself,
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the recent amendment to EPCA is quite specific regarding the criteria
for such a penalty increase.
Rather than use terms such as "economic practicability" as
criteria for raising the penalty, Congress was more specific.

The

Secretary of Transportation, in raising the penalty, must find that
the amount of such penalty imposed will:
• result in, or substantially further,
substantial energy conservation for
automobiles in future model years for
which such higher penalty may be imposed-also that
• the civil penalty would not result in
substantial deleterious impacts on the
economy of the United States or of any
State or region of any State.
Further, the civil penalty may be increased only if the Secretary finds
it is likely that:
• such additional amount of civil penalty will
not cause a significant increase in unemployment in any State or region thereof,
• such additional amount will not adversely
affect competition, and
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• such additional amount will not cause a
significant increase in automobile imports.
It seems clear from this language that Congress intended
that NHTSA set standards in a cost-effective manner--and more
generally that oil savings should be considered as one of several
major elements in an interdependent national economy.

After all,

the abovementioned amendment permitting increased penalties for
non-compliance

was simply an amendment to the automotive fuel

economy standards provision of EPCA.

Thus it would certainly

appear to be the intent of Congress that NHTSA measure and balance
energy savings along with resultant actual and potential costs
such as mounting deficits in the balance of payments and increased
national and regional unemployment as well as damage to the competitive structure of the industry.
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II.

STUDY OBJECTIVE
The primary objective of this Chase Manhattan study is to

estimate the costs and benefits which would be realized by continued
implementation of the current fuel economy standards as compared
to a so-called "Base Case" schedule of alternative fuel economy
standards.

Here we will define a technologically feasible

schedule of fuel economy standards as that which has a 50 percent
chance of being achieved through technological improvements alone;
that is, on a free market basis without significant mix-forcing
toward smaller vehicles.

We denote this technologically feasible

schedule to be the Base Case schedule.
It may be noted here that the fact that the Base Case schedule
results from our best estimate as to the fuel efficiency improvement
due to technological development alone does not imply that the Base
Case is itself cost-efficient.

Obviously, some means of fuel

economy improvement may be technologically feasible but not costeffective.

In fact, the findings of this study strongly suggest

that the Base Case is not cost-efficient.

The two schedules of standards that form the basis for this
study are shown in Table 3.

Both go to 30 mpg by 1990 by assump-

tion since the focus of the study is on the 1981 to 1985 period.
The Base Case standards progress in a more linear fashion than the
current standards, reaching 26.0 mpg in 1985 rather that 27.5.

The
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greatest difference between the schedules occurs in 1983 where
the current front-loaded standard is 3 mpg higher.

TABLE 3
A COMPARISON OF THE BASE CASE AND THE CURRENT STANDARDS (MPG)
(Model Years)
1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

26.5

27.0

28.0

29.0

30.0
30.0

Base Case

19.0

20.0

21.0

22.0

23.0

24.5

26.0

Current Standards
(Through 1985)

19.0

20.0

22.0

24.0

26.0

27.0

27.5

28.0

28.5

29.0

29.5

1.0

2.0

3.0

2.5

1.5

1.5

1.5

1.0

.5

Difference

0

0

Once again it is critical to note that, given the lead times
involved in this industry, the vast majority of the new technologies
available to help meet the interim standards must be known and proven
today.

For example, while the Environmental Protection Agency

(EPA) fuel economy testing for 1983 models will begin in two and a half
years, current regulation requires a 7 mpg improvement between 1979
and 1983.
More specifically then, the primary objective of this study is
to determine whether or not the current front-loaded set of standards
is cost-effective.
The relevant question to ask of the domestic automobile industry
is not whether it can meet a 27.5 mile per gallon standard in 1985
or a 26 mile per gallon standard in 1983, but rather whether or not
it can produce an array of products that are acceptable to the vast
majority of new car buyers and still meet the given standard.
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That is, there are two distinctly different methods whereby a
given standard can be met.

The first method involves technological

developments which permit new cars to become more fuel-efficient
while still preserving, at a reasonable price, such attributes as
perceived safety, comfort, hauling capacity, ride, handling and
acceleration.
The second set of methods involves mix-forcing through "price
spreading" which disproportionately raises the price of large cars
relative to small cars, "rationing" which limits the availability of
large cars and "performance degradation" which reduces the performance
characteristics (acceleration, hauling, etc.) of larger cars.

Since

the intent of Congress was not to cause radical changes in buying patterns
and lifestyles, it is clearly important to keep the potential impacts of
the two different methods of fuel economy improvement separate and distinct.
In this study we carefully follow this convention.

In fact,

because the Base Case set of standards has been developed so as to
include fuel economy improvements from technological development
only, the costs associated with the current NHTSA standards determined in this study result from the necessity to utilize the mixforcing methods to meet the standards.
To our knowledge, this study is the first comprehensive costbenefit analysis of the current fuel economy standards.

The
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desirability of such studies was recently emphasized by President
Carter as part of his plan to contain inflation and increase productivity.

The U.S. balance of trade deficit and the decline in the

value of the dollar have also led to widespread interest in the
international trade and monetary effects of government regulations.
Furthermore, as mentioned above, the recent amendment to EPCA would
seem to mandate that DOT set fuel economy standards which are costeffective.

In summary then, the objective of this study is to

determine whether or not the current fuel economy standards are, in
fact, cost-effective.
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III.

STUDY PARTICIPANTS
This study is primarily the result of the joint effort of two

divisions of the Chase Manhattan Bank, N.A.--the Chase Automotive
Division of the Information Services Department and the Energy
Economics Division of the Corporate Banking Department.

At the

request of these Chase entities, national and regional economic
impact analyses were performed by the three foremost economic
consulting groups, each specializing in policy and impact analysis,
namely Chase Econometric Associates, Inc., Data Resources, Inc. and
Wharton Econometric Forecasting Associates.
Forecasts of new car buyer reaction to the nature and prices
of the passenger car offerings required to meet the current standards
were independently developed by the Chase Automotive Division and
Yankelovich, Skelly and White--a nationally renowned market research
firm which specializes in automotive market research as well as
research into the attitudes and values behind consumer buying
behavior.

Such market research was required to measure the impact

on automobile sales of the fuel economy standards set by NHTSA since
new car buyers do, after all, have options other than to purchase
new vehicles perceived to offer significantly reduced value and
satisfaction for the dollar.

In addition, NHTSA has sponsored a

great deal of relevant market research, and it too has
been
summarized herein.
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IV.

TECHNOLOGICAL DEVELOPMENTS RELATED TO FUEL ECONOMY
In order to develop our forecast of future technological

improvements related to fuel economy and the resultant passenger
car offerings, we consulted all the government studies available
to us and all the various industry responses to NHTSA.

More

importantly, we talked with many experts in the field.
Nevertheless, forecasting technological development is a
hazardous occupation, given that anticipated future technology must
surmount any number of hurdles, including all of the following:
• Research and development
• Design and prototype testing
• Manufacturing feasibility
• Component compatibility studies
• Impact on other applicable standards
• Impact of Environmental Protection Agency test
procedures
• Final testing
• Potential changes in EPA certification
procedures
• Changes in other federal standards
The following examples illustrate the complexities as well as
the uncertainties involved in the process.

While reducing the weight

of a car actually improves its fuel economy, its EPA fuel economy rating
will go up only if the weight reduction is sufficient to put the
vehicle in a lower inertial weight classification--the fuel economy
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classification system specified by EPA.

While increasing the

compression ratio generally improves fuel economy, it can also
affect knocking characteristics and emissions levels.

Another

example is that reduction in air conditioning unit power requirements will not show up on EPA dynamometer tests unless appropriate
adjustments are made in the test procedure.

While a turbocharger

permits a higher fuel efficiency when utilized on a smaller engine,
the turbocharged smaller engine can also adversely affect performance
and emissions characteristics.

To remedy this situation, it may be

necessary to increase the rear axle ratio--thereby reducing some
of the fuel economy improvement.

Moreover, to reduce emissions, the

engine might have to be recalibrated, which might further adversely
affect fuel economy.
In addition, a technological option that appears feasible
today may turn out to be much less appealing at a future date.

For

example, while turbochargers were originally thought to provide a
potential improvement in the 10 to 15 percent range, recent EPA data
on 1979 models show no improvement in reality.

As another example,

initial research and development of the variable displacement engine
showed a very large potential improvement in fuel economy.

However,

due to technological setbacks, production plans were dropped less than
one year before the intended introduction of the variable displacement engine.
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As emphasized above, lead time is another dimension of complexity
in determining feasible fuel economy levels.

To illustrate,

significant reductions in aerodynamic drag can only be accomplished
at the major redesign stage which has normally occurred at six year
intervals.

Widespread implementation of a new drive-train (excluding

an all new engine) can take as long as five years.

Given that the EPA

certification process for emissions and fuel economy begins nearly
one year ahead of introduction, a technological option must be
commercially feasible well before that time.
Finally, any potential further tightening of other existing
federal standards such as those on safety, emissions and noise, or
even a change in the interpretation of the existing standards, will
affect fuel economy.

For example, if EPA decides that a waiver on

the 1.0 grams per mile standard on NOx emissions should not be
granted for diesels, or if it finds that the currently unregulated
(particulate) emissions are hazardous to health, the diesel engine
may no longer be an option.

This could, as noted below, instantly

wipe out a significant potential for fuel economy improvement.
Potential changes in the certification procedure, in accordance with EPA's fulfillment of its responsibility, are another major
source of uncertainty.

Based on past experience, manufacturers must

make specific provisions for such changes in forecasting their
average fuel economy level--and so must NHTSA in setting fuel
economy standards even beyond 1980.
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Based on our analysis of all available information, the feasible
fuel economy improvements expected between 1976 and 1985 through
technological development, excluding new engines, are shown in Table 4.
The various types of improvements are listed along with our Best
Estimate of the fuel economy improvements which would result from a
100 percent penetration of the technology by 1985.

Our estimated

1985 penetration rates are shown in the far right hand column.
Each Best Estimate percentage improvement is a 50th Percentile
forecast.

There is, for example, a 50 percent likelihood that

improved automatic transmissions will increase fuel economy by at
least 9 percent.

Since, as previously discussed, for each type of

technology there is some degree of uncertainty as to the expected
improvement, Table 4 also provides a 90th Percentile range for each
technology.

For example, there is an 30 percent chance that improved

automatic transmissions will increase fuel economy by somewhere
between 5 and 13 percent.

For additional information on the details

of this advancing technology, consult Appendix E of the Full Report,
entitled "Fuel Economy Related Technological/Engine Developments."

48-401 0 - 79 - 18
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TABLE 4
NEW TECHNOLOGIES
FEASIBLE FUEL ECONOMY IMPROVEMENTS
1976-85

Item

Best
Estimate

90th
Percentile
Range (t)

Memo: 1985
Penetration

Improved Transmissions
9%
4

4%
2

75%
15

Reduced Aerodynamic Drag

4

2

80

Reduced Rolling Resistance

3

1.5

80

Reduced Parasitic Losses

2

2

80

Improved Lubricants

2

1

100

Other*.

1.5

1.5

100

Automatic
Manual

Weighted Average +

19.5%

5.0 ++

*Excluding new engines
Essentially implies a learning curve effect
+Computed multiplicatively taking penetrations into account
4.4
Approximate calculation (See Appendix D of Full Report)

The last row in Table 4 lists our estimates of the expected
overall improvement in fuel efficiency via such technology.

Our

Best Estimate (50th Percentile) forecast is that these new technologies
will improve fuel economy by 19.5 percent by 1985 using 1976 as the
base year.
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Given the severity of the penalties associated with not meeting
NHTSA standards, the use of a 50th Percentile forecast in the development of our Base Case is questionable.1

A fuel economy standard

predicated on such a 50th Percentile forecast has, after all, a
50 percent chance of not being met without resorting to mix-forcing.
Improved engines will also help raise fuel economy.
estimates for engines are shown in Table 5.

Our

Diesel engines are expected

to improve fuel economy by 30 percent ±10 percent and are expected
to achieve a 25 percent penetration by 1985, while turbocharged
engines are expected to improve fuel economy by 5 percent ±5 percent
and are expected to achieve a 16 percent penetration by 1985.
additional details, consult Appendix E of the Full Report.

For

Clearly,

EPA's decisions regarding the diesel emissions will have a very
significant impact on potential fuel economy improvement.

Perhaps

optimistically we assume the EPA will not set emissions standards so
as to preclude the diesel option.

1

The industry risks from non-compliance penalties alone amount to
billions of dollars.
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TABLE 5
ENGINES
FEASIBLE FUEL ECONOMY IMPROVEMENTS
1976-85

Best
Estimate

Type

90th
Percentile
Range (t)

Memo:
Penetration

Diesel/PROCO

30%

10%

25%

Turbocharged

5

5

16

7.0%

2.5**

Weighted Average*

*Harmonic weighted average basis.
An approximate calculation.

(See Annendix D of Full Report)

Since improvements in engines and technology alone will not be
sufficient to attain the current fuel economy standards, further
weight reduction is the only option left.

Note, however, that

excessive weight reduction can adversely affect consumer attitudes
toward the perceived value of new cars--even weight reduction via
material substitution as NHTSA studies have indicated.

Specifically,

there is vehement opposition among many consumers sampled in NHTSAsponsored research to further use of fiberglass or plastics in
construction of automobile bodies.
reductions assumed here.

Table 6 shows the weight
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TABLE 6
WEIGHT REDUCTION
FEASIBLE FUEL ECONOMY IMPROVEMENTS
1976-85
Average Vehicle Weight Reduction

1050 pounds

Best Estimate Fuel Economy Improvement

28.5%

Uncertainty Range (90th Percentile)

t8

%

The weight reductions assumed in this study are
in fact somewhat
larger than those forecasted by NHTSA for the 1985
27.5 mpg standard,
but were found necessary to permit the industry
to have a 50 percent
chance of achieving even 26 mpg by 1985.

As discussed below the

industry will have to exercise considerable ingenuity
in order to
avoid adverse consumer reaction to a weight reduction
of this
magnitude.
Table 7 contains a summary of the maximum feasible fuel
economy
improvements due to technology, new engines and weight
reduction.
In addition, before the total feasible improvement
can be assessed,
we must consider fuel economy penalties arising
from stricter
emissions standards.

Using 1976 as a basis, we optimistically assumed

that, due to learning curve effects, there will be
modest residual
benefits by 1985 although significant losses were assumed
in 1980 and
1981.

Finally, a 4.6 percent loss was discovered between
1976 and 1979
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as expected improvements did not materialize due to EPA procedural
changes and technology-related shortfalls.

The resulting total feasible

fuel economy improvement is seen to be 57.5 percent.

TABLE 7
SUMMARY
FEASIBLE FUEL ECONOMY IMPROVEMENTS1
1976-85
Best
Estimate

90th
Percentile
Range

Technology 2

19.5%

New Engines

7.0

2.5

28.5

5.0

0.5

3.0

Weight Reduction
Emissions
3

-4.6

Total

57.5

1976-79 Loss

5.0%

10.8 5

/
These improvements must be applied to 1976 canine fuel
economies and, utilizing a canine mix estimate, averaged harmonically to determine the expected 1985 fuel
economy for any given manufacturer.
2

Excluding new engines.

3Projections not realized due to any number of reasons
including the impact of EPA procedural changes.
4
Computed multiplicatively.
S

Approximate calculation.

(See Appendix D of Full Report)
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This total improvement estimate must be applied to
1976 canine fuel economies and, using a canine mix forecast,
averaged harmonically to determine the expected 1985 fuel economy
for each manufacturer.

The average new car fleet fuel economy for the

domestic industry is calculated in an analogous fashion for each year
through 1985, and is shown in Table 8, with and without the 1976-79
loss.

Table 8 indicates that if there had been no losses between 1976
and 1979, the industry would have been able to meet the 27.5 standard
in 1985 on a Best Estimate basis, but not the accelerated standards
in the 1982-84 period.

The implication is that the front-loaded

interim standards could never have been justified on the basis of
technology-related improvements alone.

Now, with the 1976-79 loss,

26 miles per gallon is the Best Estimate fuel economy improvement by
1985.

That is, by 1985 there is a 50 percent chance that a 26 mpg

standard can be met.

Note that through 1985 at least, all contributors

to fuel economy improvement have been considered.
left.

1

See Appendix E of Full Report.

There are no backups
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TABLE 8
PROJECTED AVERAGE FLEET FUEL ECONOMY LEVELS
DOMESTIC INDUSTRY (EXCLUDES CAPTIVE IMPORTS)
With and Without 1976-79 Loss
(Miles per Gallon)

Model Year

Without
1976-79
Loss

1976

With
1976-79
Loss

Memo:
Current
Standard

16.5

16.5

1977

17.1

17.2

1978

18.8

18.6

18.0

1979

20.1

19.1

19.0

1980

20.4

19.5

20.0

1981

22.1

21.1

22.0

1982

23.2

22.1

24.0

1983

24.4

23.2

26.0

1984

26.0

24.7

27.0

1985

27.5

26.1*

27.5

*The average domestic new car fleet fuel economy for
1985 must be developed using 1976 canine fuel economies, a canine mix forecast and the total fuel economy
improvement of 57.5% shown in Table 7.
The Base Case set of standards was derived using our Best Estimate of total feasible fuel economy improvement due to technological
development alone.

This procedure leads to a 26 mpg standard in 1985

as shown in Table 8 and a 30 mpg standard in 1990.

Table 9 contrasts

the Base Case with the current standards through 1985 which were also
assumed to reach 30 mpg by 1990.
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TABLE 9
A COMPARISON OF THE BASE CASE AND THE CURRENT STANDARDS (MPG)
()Model Years)

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

Base Case

19.0

20.0

21.0

22.0

23.0

24.5

26.0

26.5

27.0

28.0

29.0

30.0

Current Standards
(Through 1985)

19.0

20.0

22.0

24.0

26.0

27.0

22.5

28.0

28.5

29.0

29.5

30.0

1.0

2.0

3.0

2.5

1.5

1.5

1.5

1.0

.5

Difference

0

1990

0

The major conclusion from this technology assessment is that, if
the current standards are to be met, the only option remaining is mixforcing; that is, forcing new car buyers to accept smaller cars with
reduced performance.

New technologies will not be sufficient, as

Congress originally anticipated.

Lifestyles will have to be changed

in such a way that there will be even less dependence on the use of
larger cars than that required by a 26 mpg standard.

Even to meet

the 26 mpg standard by 1985 will require significant weight reduction,
and it seems far from certain that current large car buyers will
willingly accept the vehicles necessary to meet even a 26 mpg standard
by 1985.

Table 10 shows the changes in vehicle attributes from 1976

to 1985 by market segment necessary to meet a 26 mpg standard.

The

weight and size reductions between 1976 and 1985 will clearly be
dramatic.

(
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TABLE 10
FUEL ECONOMY STANDARD RELATED CHANGES IN PASSENGER CAR ATTRIBUTES*
VEHICLE SEGMENT

Attributes
Passenger Capacity
Overall Langth--ins.
Wheelbase—ins.
Curb Height--lbs.
Overall Width--ins.

High
1985
1976

Full Size
1985
1976

6

6

6

6

231

:10

223

200

Intermediate
1985.
1976

210

Compact
1976
1985

Subcomoact
1985
1976

5

4

4

4

4

190

197

175

175

160

130

116

122

112

116

106

Ill

100

97

94

5270

3580

4360

3180

4010

2750

3350

2400

2520

19,20

30

76

80

73

77

71

72

67

65

62

ISO

140

00

200
:SO

250

:00

Engines--C10..
150

4-cylinder
6-cylinder

230

--

30/70

100

20/80

350
400
454
--

Fuel Tank--gal.

27

20

26

17

Fuel Economy—mpg

14

107.

15

22.7

9-cylinder

SOO

300

Engine Mix

305
350
400
::
16

205

170

505
350
30/70

100

50/50

14

:1

12

16

11

24.7

19

26**

25

32"

.Representative vehicle attribute changes required to mcct s :6 mpg standard in iq05 on ,best
estimate basis.
..Refers to a gasoline engine.
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V.

THE MIX-FORCING IMPLICATIONS OF THE CURRENT STANDARDS
Table 11 summarizes the new car offerings by market segment in

1985.

A number of major points are readily apparent from this table.

TABLE 11
SELECTED FUTURE PRODUCT ATTRIBUTES*
1985

Passenger Capacity

High

Full
Size

Inter.

Compact

Subcompact

6

6

5

4

4

Overall Length--ins.

210

200

190

175

160

Wheelbase--ins.

116

112

106

100

94

3580

3180

2750

2400

1900

76

73

71

67

62

150

150

100

250

200
250

200

170

30/70

30/70 .

50/50

100

Curb Weight--lbs.
Overall Width --ins.
Engines--CID
4 -cylinder
6 -cylinder
8-cylinder

300

Engine Mix

20/80

Fuel Tank --gal.
quel Economy--MPG
(gasoline engine)

20

17

14

12

11

20

22

24

26

32

3900

3450

3100

2650

MEMO:
Weight Assumptions used
by NHTSA+ (curb weight)

**

2050

Dimensions shown are for a representative
vehicle.

Refers to a gasoline engine.
+
Rulemaking support paper concerning the
1981-84 passenger auto
average fuel economy standards, July
1977 (pp. 5-48 through 5-52).

I
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Despite the fact that we have assumed considerably lighter
cars in each segment by 1985--lighter even than NHTSA has--only one
segment will meet the 27.5 mpg standard in 1985.

These will be the

1985 Subcompacts--a foot shorter and 600 pounds or so lighter than
most Subcompact models on the road today.

In fact, only two segments

will meet or exceed a 26 mpg standard by 1985.
We return now to the point made earlier in this report.

The

question is not whether domestic manufacturers can produce cars .that
get 27.5 mpg by 1985.

They do today.

The relevant question is this:

can each manufacturer design and produce a fleet of cars, wherein each
type of automobile meets the needs of new car intenders in the corresponding market segment while attaining the fleetwide average
fuel economy standard?

Or will there have to be significant forcing

of the free market mix?
The answer will depend on the level of the standard and the
free market mix forecast, assuming there is agreement on the total
feasible fuel economy improvement estimates just reviewed.

Given the

fuel economy estimates by segment shown in Table 11, all that is
needed to answer the question is the free market mix forecast and the
standard for 1985.

Our free market mix forecast, as well as that of

NHTSA, would imply an average domestic fuel economy of 26 mpg in 1985
on a Best Estimate basis--and 23 mpg in 1983.
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The next question:
in 1983?

how does NHTSA rationalize a 26 mpg standard

Their mix forecast is essentially identical to ours and

NHTSA assumes even less weight reduction.
There are two possible answers.

The first possibility is that

NHTSA has more optimistic assumptions regarding the fuel economy
improvement from new technologies or new engines.

However, their potential

fuel economy improvements are all well within our uncertainty range.
Moreover, since all technological/engine developments that can significantly impact 1983 must be known today due to lead times, we seriously
doubt that NHTSA would hold to fuel economy improvement estimates
significantly larger than our own through 1983.
The second possibility is that NHTSA is in fact attempting to
set standards that require manufacturers to force the market mix
away from that resulting from free choice--and down toward even
smaller cars.

It will be demonstrated that mix-forcing may be extremely

costly not only to new car buyers, but also to society as a whole.
The following section of this report will show that consumers
will resist mix-forcing of this type.

The best estimate of the inten-

sity of this resistance indicates the likelihood of a 20 to 40 percent
reduction in domestic automobile sales over a 5 or more year period beginning
in 1982.

Assuming no lost sales, in order to achieve a mere 1 mpg

improvement through mix-forcing, roughly one half of all domestic
new car buyers will have to be forced down to a one size smaller car.
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But the fact is that new car buyers who do not want to be mix-forced
have other options, the most important of which is simply to keep
their current car a few more years.

There are other options such as

buying a more recent vintage used car, a new truck or an imported car.
As we will see next, market research strongly suggests that 50
percent or more of those new car buyers impacted by mix-forcing will
drop out of the domestic new car market.

Assuming a 50 percent delay

level and that delayers hold their current cars roughly two more years,
it follows that the effect on car sales in the 1982-86 period can
be expected to be a 20 to 40 percent decline in domestic sales.

Over

the longer-term, sales would remain at least 10 percent below trend
so long as such mix-forcing persists.
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VI.

CONSUMER REACTION TO MIX-FORCING
The previous sections have implied that a conflict is very likely

to arise between what the majority of new car buyers might want and
the post-1980 passenger car sales mix needed to meet the corporate,
fleetwide average fuel economy standards.
The kinds of changes in new car buying patterns which would have
to take place for the current standards to be achieved are reviewed
next.

Figure 1 shows the 1978 market mix in which an 18 mpg standard

was achieved next to a representative mix necessitated by the 26 mpg,
the current interim-year standard for 1983.

While it is possible for

the 1983 fleetwide averages to be achieved with a large number of
market mixes, all of the mixes must have a substantial portion of sales
concentrated in Compact and Subcompact size vehicles because only
Subcompact cars exceed the 1983 standard.

The share of High, Full

Size and Intermediate buyers must shrink by a factor of 4, from 62
to 13 percent.
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FIGURE 1
MARKET MIX SHIFT IMPLIED BY 1983 STANDARD OF 26 MPG
1983 MODEL YEAR MIX
1978 MODEL YEAR MIX

REQUIRED FOR 26 1P1

13%
62%

HIGH, FULL SIZE AND INTERMEDIATE

COMPACT AND SUBCOMPACT

As a consequence of being forced to buy down in order to satisfy
the standards, new car buyers will be subject to drastic losses in
vehicle attributes.

For example, former Intermediate buyers who must

settle for a Compact will experience nearly a 40 percent loss in
curb weight which leads to a 3500 pound drop in hauling capacity.

Table

12 illustrates the magnitude of the changes in the attributes which
are forced on those who move down.
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TABLE 12
LOSSES IN VEHICLE ATTRIBUTES FROM BUYERS
MOVING DOWN TO MEET THE FUEL ECONOMY STANDARDS
1985 Car Segment
1976 Car Segment

Full Size

Intermediate

Compact

Subcompact

High
Passenger Capacity
Overall Length-ins.
Curb Weight-lbs.
Hauling Capacity-lbs.

0
31
2090
3500

1
41
2520
3500

Full Size
Passenger Capacity
Overall Length -ins.
Curb Weight-lbs.
Hauling Capacity-lbs.

1
33
1610
2000

2
48
1960
4500

Intermediate
Passenger Capacity
Overall Length-ins.
Curb Weight-lbs.
Hauling Capacity-lbs.

1
35
1610
3500

1
50
2110
4500

Compact
Passenger Capacity
Overall Length-ins.
Curb Weight-lbs.
Hauling Capacity-lbs.

48-401 0 - 79 - 19

0
37
1430
3500
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While the automotive fuel economy regulations will in effect be
forcing consumers to buy smaller cars, the current trends in new car
sales show an increase in the purchase of larger motor vehicles, including cars as well as Class 1 and 2 trucks.
in Figure 2.

This trend is delineated

In fact, the small motor vehicle share of the personal-use

vehicle market has been declining since 1975.

Intermediate-sized ve-

hicles have maintained a relatively constant share of the market since
1967 and in combination with large motor vehicles are attracting approximately two out of every three buyers.

It is important to note that des-

pite the rapid rise in gasoline prices which has occured since 1973,
there has actually been an upturn in the sales shares of Intermediate
and Large cars since 1975.

In fact, the precipitous decline in the

Large car sales share of market has been reversed.

The rationale for

this consumer buying behavior is discussed below.

FIGURE 2

SHARE OF TOTAL CARS (EXCL. LG. IMPTS.)
AND CLASS 1
CLASS 2 TRUCKS
60 .

Large

SO

40

Small
I/

30

Intermediate
20

10

I

69

70

71

72

73

74

75

76

77

78

While Figure 2 confirms a shift of new car buyers to larger
vehicles since 1975, Table 13 verifies that buyers are equipping

283
vehicles with engines of commensurate scale.

Even though eight cylinder

engines have been offered as standard equipment with decreasing frequency
by domestic automobile manufacturers since the 1974 model year, which
included the oil embargo, new car buyers have consistently increased
their orders for optional eight cylinder engines since 1974.

Table 13

also shows that the demand for automatic transmissions, air conditioning
and power steering has increased since the 1974 model year.

It is appar-

ent that more new car buyers have been opting for larger vehicles with
more comfort and convenience options and with engines consistent with
their perceived performance requirements.
TABLE 13
FACTORY INSTALLED ENGINES AND POWER OPTIONS IN CARS
(Percent)

Engines

1972

1973

1974

1975

1976

1977

1978

4-cylinder

10.7

7.9

13.3

9.0

10.3

6.3

10.2

6-cylinder

10.1

8.6

18.9

19.6

21.1

17.7

24.0

8-cylinder
(standard)

51.2

52.1

50.4

46.4

39.2

29.5

17.1

8-cylinder
(optional)

28.0

31.4

17.4

25.0

29.4

46.5

48.7

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Options

1972

1973

1974

1975

1976

1977

1978

Auto. Trans.

90.5

93.4

89.8

91.6

91.4

95.2

93.1

Air conditioning

69.2

72.6

67.9

72.6

74.0

81.7

80.8

Power Steering

85.0

87.7

83.3

88.9

89.9

92.0

92.7

Total

Source:

Ward's Automotive Reports.

284
Obviously, attitudes toward vehicle attributes influence buying
behavior.

Table 14 summarizes a survey performed for the U.S. De-

partment of Transportation.

Large car buyers consider interior

roominess and comfort as substantially more important than gas mileage and economy of operation.

Full Size car buyers will not be

persuaded to buy small cars by the merits of their gas mileage or
economy of operation, so long as gas prices do not rise to an extreme
extent in real terms.1
TABLE 14
FACTORS AFFECTING THE DECISIONS OF NEW CAR BUYERS
BY NEW CAR SIZE
(Percent)

Most Important Reasons for Selecting

Small

Car Size
Medium

Large

Good gas mileage

72

48

Economy of operation

70

47

18

Performance, handling, roadability

67

61

69

Quality of workmanship

61

52

61

Interior roominess and comfort

27

31

55

Reputation for quality construction

49

41

52

Source:

20

Arthur D. Little, Inc., A Study of Automobile Market Dynamics,
Final report to the U.S. Department of Transportation,
Transportation Systems Center, November 1976, p. 21.

Table 15 shows selected demographics by segment for those individuals
who were the primary decision-makers in the new car purchasing process.
The combined set of statistics in this table document the concept
1
In fact, a recent Chase Automotive Division study suggests that a
very significant as price increase would be required to obviate the
need for mix-forcing.

Mo.
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that, as people get older and move through their life cycle, they buy
larger cars if their income permits.

Most buyers of Compact and larger

cars are older and set in their car size preferences.
the comfort and safety attributes of larger cars.

These buyers want

These consumers are

not likely to change their car size preferences downward in spite of
the impact of the fuel economy standards on new cars offered for sale.
A substantial proportion of these consumers earn incomes which permit
them to seek alternatives to the downsized cars mandated by the fuel
economy standards.

Moreover, given the projected increases in real

income between now and 1985, growing consumer diversion away from downsized cars can be expected.

TABLE 15
DEMOGRAPHIC STATISTICS FOR SELECTED AUTOMOBILE SEGMENTS

Owner Segment

Percent Married

Percent Over
40 Years

Percent Over
530,000/Year

High-Full Size

78%

71%

34%

Intermediate

72

48

20

Compact

63

57

17

Source:

Yankelovich, Skelly and White market research survey
commissioned for this study.

Another very important fact:

it is projected by the Census

Bureau that the average age of the population will increase between
now and 1990.

This demographic trend will also support an enhanced

demand for larger cars at the very time that the fuel economy standards
are requiring manufacturers to sell more small cars.
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Yankelovich, Skelly and White, Inc. (YSW), the market research firm
commissioned to perform a special study for this report, focused on how
and why different new car buying intenders would respond to attempts
to force the mix.

A national sample of nearly 800 new car intenders

were interviewed by YSW for this report.
New car intenders in each market segment were told by the YSW interviewers that the vehicle which they intended to purchase would most
likely not be available to them because of the fuel economy standards.
Consumers were told they would have to move down one segment if they
elected to purchase a new car.

Table 16 presents summary highlights

from the scenarios used to describe the changes in vehicle attributes
that could be expected.

TABLE 16
SCENARIOS PRESENTED TO NEW CAR INTENDERS
(by segment)
HIGH SEGMENT
The scenario -- compared to the High group car you wanted to buy,
Full Size cars, or cars such as the Oldsmobile 88, Buick LeSabre,
Mercury Marquis, will be:
over 2 feet shorter
about 1,500 pounds lighter
still able to seat six people.

FULL SIZE SEGMENT
.

The scenario -- compared to the Full Size car you wanted to buy,
Intermediate cars, or cars such as the Cutlass and the Thunderbird,
will be:
.
.
.
.

over 2-1/2 feet shorter
about 1,200 pounds lighter
able to seat five people
have limited hauling ability.
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TABLE 16 (contd.)
INTERMEDIATE SEGMENT
The scenario -- compared to the Intermediate car you wanted to buy,
Compact cars, or cars such as the Nova, Granada and Volare, will be:
•
•
•

two feet shorter
about 1,000 pounds lighter
able to seat four people
able to do little or no hauling

.

The scenario -- compared to the Compact car you wanted to buy, Subcompact cars, or cars such as the Vega, Horizon and Gremlin, will be:

.
•
•
•

over two feet shorter
about 1,200 pounds lighter
able to seat four people tightly
unable to do hauling.

COMPACT SEGMENT

The consumers in each segment were given five options:
1) Buy the downsized domestic car,
2) Keep their current car,
3) Buy a used car,
4) Buy a truck or van,
5) Buy an imported car.
Table 17 shows the percent of consumers selecting each of the five
options by segment.

All segments show a marked preference for keeping

their present car over buying the new downsized car.

High segment

buyers show a particularly strong attraction to imported cars; generally the
Full Size, Intermediate and Compact intenders opt for the truck or van
alternative to a greater degree than High segment intenders.

The former

three segments are experiencing a curtailment of the vehicle hauling
capabilities which enhances the appeal of trucks and vans as a means of

•

•
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satisfying transportation needs and desires.

On the average, fewer than

a quarter of the intended purchasers of Compact and above-sized vehicles
appear willing to be forced down in car size even if the larger size car
they intended to buy were not available.

TABLE 17
PERCENT SELECTION OF CONSUMER OPTIONS BY INTENDER SEGMENTS

Choice of Obtions

High

Full Size

Intermediate

Buy new downsized

24.8%

30.7%

21.1%

22.8%

Keep present car

44.6

47.2

51.0

48.1

Buy used car

8.9

4.5

7.3

10.1

Buy truck/van

5.9

11.1

8.8

10.1

15.8

6.5

11.8

8.9

100%

100%

100%

100%

Buy imported car
Total
Source:

Compact

Yankelovich, Skelly and White market research survey
commissioned for this study.

YSW developed an independent assessment of the likely percentage
of consumers to leave the domestic new car market rather than buy the
downsized vehicles required by the current standards.

YSW comes

to the following conclusions:
(1)

37 to 40 percent is the most likely proportion of
potential new car buyers who will be deflected
out of the domestic new car market;

(2)

20 is the minimum proportion who will stay out of
the new car market; and

(3)

the proportion of new car buyers diverting out of
the domestic new car market could go as high as
60 percent.
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YSW concludes as follows: "It is difficult to assess the impact
of (changing) car prices on the regulatory/downsizing scenario.

The

above-noted forecasts (in points #1 and #2) do not reflect the prospect of unusual changes in car pricing.

However, there is evidence

to suggest that, for the (types of) cars which historically account
for the majority of sales, prices will rise dramatically.

If this

occurs, our original estimate (#1 above) can only be increased."
Our analysis of the expected consumer reaction to mix-forcing
places considerable weight on the reasons new car intenders gave
for their decision.

Table 18 shows the percent of High through

Compact intenders giving different reasons for their selection of
one of the five consumer options.

Comfort- and safety-related con-

siderations are dominant factors for consumers who said they would
keep their car, buy a used car, buy a truck or van, or buy an imported car.

The downsized cars required by the standards are not

viewed as either comfortable or safe by a majority of consumers.
In addition, a popular reason for diverting out of the new car market
and keeping their current car or buying a more recent vintage used
car was a preference for large car attributes.

This is a significant

re-emphasis of these findings since these attributes include safety
and comfort as well as other amenities which are perceived to be more
prevalent in large motor vehicles.

The truck or van option is appealing

because of its hauling capabilities.
Moreover, consumer responses were based on neutral price expectations.

That is, consumers were told their only new car option was to

move one segment down, a course of action which traditionally would
The fact is that the real prices of these

have implied a lower price.

cars are very likely to go up--dramatically for Intermediate and above.
Therefore, it is the view of the Chase Automotive Division that consumer
response to mix-forcing could possibly be almost as dramatic as that
indicated by the high side of the survey response.

It is quite

possible that 60 percent of potential new car buyers forced to forego
the vehicle of their choice will avoid or defer the purchase of new
downsized domestic automobiles.
TABLE 18
REASONS FOR CONSUMER CHOICE BY OPTION SELECTED
HIGH TO COMPACT INTENDERS*
(%)

Reasons

Total

Buy
Imported
Car

Buy
Down

Keep
Car

Buy
Used Car
26

26

20

Buy
Truck

Comfort-related

27

21

32

Safety-related

21

12

27

16

23

25

3

3

Like larger car attributes

18

5

31

22

Fuel efficiency

11

26

6

0

3

25

Sufficient hauling space

8

4

5

6

38

1

Inexpensive price

5

7

5

10

0

7

Reliability and Service

4

6

2

2

3

9

33

44

32

24

22

28

Miscellaneous

*Columns will not add to 100 because the respondent was allowed to give
more than one reason for his choice.
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Summary of NHTSA-Svonsored Consumer Research
The National Highway Traffic Safety Administration is sponsoring a
broad consumer research and analysis program to provide input to its
fuel economy standards rulemaking activities.

Interim findings from this

research program were presented at the second Automotive Fuel Economy
Research and Analysis Program Contractors' Coordination Meeting
held in
Washington, D.C. on December 11-13, 1978.

Here we briefly summarize

the findings from all articles published in the proceedings of the
meeting which bear directly on consumer attitudes toward smaller,
lighter passenger cars designed to meet the fuel economy standards.
1
More specifically, the following articles from these proceedings
are
summarized below:
•

"Consumer Behavior Towards Fuel Efficient Vehicles", by
National Analysts (Section II-1);

•

"Consumer Behavior Towards Fuel Efficient Vehicles", by
Cambridge Systematics and Survey Research Center (Section
11-2);

•

"Consumer Behavior Towards Fuel Efficient Vehicles", by
Charles River Associates (Section 11-3);

1

Summary Report - Automotive Fuel Economy Contractors' Meeting.
Washington, D.C.: U.S. Department of Transportation, National
Highway Traffic Safety Administration, December 1978.
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•

"Consumer Behavior Toward Fuel Efficient Vehicles", by
Market Facts, Inc. (Section 11-4) and;

•

"Impact of Automotive Fuel Economy Standards on Competition
in the Automotive Industry", by Charles River Associates
(Section 1-7).

Market Facts concludes from their interviews of car buyers that
the relative importance such buyers attach to vehicle attributes is
as follows:

(1) comfort; (2) safety; (3) performance; and (4) economy.'

Economy, inclLiing fuel economy, is ranked least important, and comfort
and safety, which consumers generally associated with large, heavy
cars, is rated

as most preferred.

An independent set of consumer

interviews reported by Charles River Associates (CPA) also indicates
that "size of car, including trunk space, weight, and interior space"
is the most valued vehicle attribute among diverse groups of car
2
buyers.

The CPA interviews position gas mileage as the next to the

least important attribute to car buyers.
These car buyer attitudes toward vehicle attributes are relevant
because they serve as a basis for vehicle purchases.

For example,

National Analysts comments that "comfort and safety are the two overriding concerns of big car owners."3

1

Section 11-4, p. 4.

2

Section 11-3, p. 13

3

Section II-1, p. 8.

One group of luxury car owners
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expressed a willingness to buy downsized vehicles, but they insisted
that overall length reductions be "accompanied by weight increases so
as not to deteriorate the big car ride."1

Intermediate segment

owners also feel safe in their cars because of a sense of being
"wrapped in steel."2

Moreover, National Analysts "found safety to be

a paramount concern" of small car drivers.3

This concern with safety

was manifested by individuals from both single and multiple car owning
households.

Market Facts remarks that "respondents are unwilling to

trade safety characteristics for fuel economy."4

NHTSA-sponsored re-

search confirms that small vehicles are viewed as unsafe, and
consequently that smaller and lighter cars mandated by the fuel economy
standards can be expected to encounter consumer resistance for safety
reasons.
The NHTSA-sponsored research uncovers other implications of consumers' preference for heavier vehicles.

On the basis of econometric

modeling efforts, Charles River Associates concludes that "consumers
really want the quiet, smooth ride of a bigger car."5

It is noted

that "nearly all the difference in price among size classes is accounted
for by luxury."6

The CRA analysts define luxury as being highly dependent

upon vehicle weight.

A panel of marketing, economic, and automotive

experts led CRA to conclude that "a large segment of consumers does

1
2
3
4

Section II-1, p. 9
Section II-1, p. 7.
Section II-1, p. 6

Section 11-4, p.
5 Section
1-7, p. 16
6
Section 1-7, p. 16
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prefer big, luxurious cars, whether or not they are fuel efficient, and
that this segment is likely to be most resistant to vehicle attribute
changes associated with the fuel economy standards."

Cambridge

Systematics findings indicate that preference for heavier vehicles increases with age,2 and Bureau of Census projections indicate the median
age of car buyers will be increasing through 1990.
Other attributes of large cars also receive strong consumer endorsement.

Market Facts reports that "many respondents are satisfied

with relatively low MPG because their automobiles have highly valued
features (such as a large interior or air conditioning) which justify,
in their minds, such inefficiency."3

Surveys conducted by the

University of Michigan in 1976 show that the vast majority of consumers
(81 percent or more) do not want automobile manufacturers to achieve
energy conservation goals by making cars shorter and lighter or by
making cars with fewer options.4

Cambridge Systematics modeling re-

search points to the need for a vehicle which can seat five or more
5
people.

For one-vehicle households it is found that "the optimal

vehicle is one which, all else being equal, comfortably seats the
entire household plus two additional adults and a child."6

1Section 11-3, p. 5.
2Section 11-2, pp. 22 and 24
3Section 11-4, p. 4
4Section 11-2, pp. 15-16
sSection 11-2, pp. 21, 22, and 33.
6Section 11-2, p. 22
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The low relative importance attached to gas mileage implies that
consumers are generally uninterested in increasing fuel efficiency at
the expense of other vehicle attributes considered more important,
such as weight, comfort, safety, seating capacity, air conditioning,
and hauling ability.

Charles River Associates notes some apprehension

among consumers about gasoline price increases, but it is observed
that "most people do not even keep track of gas expenditures on a
periodical basis."1

Market Facts also observes that consumers "are

generally unwilling to trade comfort for fuel economy."2

Consumer

discussion sessions reveal that "owners of large cars are nearly
unanimous in their belief that vehicles redesigned to meet fuel economy
standards are unjustified."3

Charles River Associates reports that

analysts from its panel of marketing experts "predicted that in response
to downsizing and material substitution large car buyers would postpone
purchases or shift to the light truck market."4
There is a preference across market segments to maintain the current
level of size-related attributes.

Charles River Associates finds that

no class of vehicle owners were inclined to make additional sacrifices
for greater fuel economy.

For example, it is noted that owners of

Cadillacs and Lincolns "enjoy the comfort and safety attributes of

1
2
3
4

Section 11-3, pp. 12 and 13.
Section 11-4, p. 5.
Section 11-3, p. 7.
Section 11-3, p. 5.
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large cars and would continue to patronize big luxury vehicles."'
It is also indicated that Chevrolet Impala and Ford LTD buyers "feel
the 1977 downsizing of GM cars has reached an ideal point and there is
no need to further downsize big cars."2

National Analysts found

Intermediate car buyers did not wish to move down in size, while most
buyers of Intermediates "considered larger, but not smaller," cars
3
before making a purchase.

The high level of satisfaction with current

size-related vehicle attributes leads consumers to consider alternatives
to the downsized vehicles mandated by the current schedule of fuel
economy standards.

Both Intermediate and Compact vehicle owners "express

the opinion that in response to downsizing they may be obliged to shift
upward in market class."4
Attempts to avoid purchasing downsized domestic vehicles required by
the fuel economy standards can also lead to the increased sales of imported passenger cars.

National Analysts reports that when consumers

selected between small cars "there was a clear consensus that foreign
cars are better built and depreciate less than domestic cars."5

1
2
3
4

Section 11-3, p. 14.
Section 11-3, p. 15.
Section II-1, p. 7.

Section 11-3, p. 15.
5 Section II-1, p. 5.
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VII.

IMPACT OF MIX-FORCING ON DOMESTIC AND IMPORTED AUTOMOBILE SALES
To estimate the magnitude of the potential impact of mix-forc
ing

on the passenger car market, two independent approach
es are employed.
The first one, based on the Chase Automotive Division's
Car Market
Segment Model, measures the impact of considerably larger price
spreads between segments.

The second one, based on the Chase Automo-

tive Division's New Car Buyer Model, measures the impact of rationin
g
large cars.

First, we present the price spread results.

Table 19 presents a set of price increases which would force
the
mix down so as to meet the current fuel economy standards.

The large

price increases associated with Intermediates and above during
the
1982-85 period are related to the fact that the gap between
the current
and Base Case standards is largest during this period (see Table
9).
TABLE 19
PRICE SPREAD SCENARIO
SEGMENT PRICE INCREASES RELATIVE TO BASE CASE*
(1978 dollars)
High

Full Size

1980

3500

2000

1981
1982
1983
1984
1985

5500
7500
9000
8500
7000

1986
1987
1988
1989

7500
7500
7000
5000

Compacts

Sub

1000

200

0

2500
4000
7000
7500
4500

1500
3000
5000
4500
3000

400
600
1500
1500
600

0
-400
-600
-500
-300

6000
7000
6500
3500

3500
4000
4000
2000

1000
1400
1300
400

-500
-400
-400
-400

*Rounded for simplicity

48-401 0 - 79 - 20

Inter.

I
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While it might seem that such price increases are unrealistic, it
should be remembered that when desirable new cars were in short supply
after World War II, buyers did not hesitate to pay premiums of $2,500
or more.

In 1978 dollars, these premiums would represent approximately

$10,000.

Of course, in overseas markets today, the prices of hard-to-

get new U.S. automobiles are far in excess of U.S. prices.
The model indicates that as a result of the large price increases,
many of the buyers of Intermediates and Above would not be
able to afford their desired vehicles in this period.

To illustrate

this further, Table 20 compares the Base Case free market mix with the
mix required to meet the current NHTSA standard--obtained via the price
spread.

TABLE 20
PRICE SPREAD SCENARIO
IMPACT ON MIX DURING 1982-85
(Shares of Domestic Industry)

High/Full Size
New
Base

Intermediate
New
Base

Compact
Base
New

Subcompact
Base New

1982

24%

15%

33%

10%

28%

43%

15%

32%

1983

27

9

31

8

27

42

15

41

1984

28

8

32

12

26

41

14

39

1985

29

15

31

14

26

42

14

29

.1982-85
Average

27

12

32

11

27

42

14

35
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The simplest way to characterize the magnitude of this required
mix
shift is this:

it implies that, during the 1982-85 period, if there

are to be no lost sales through delay, every two out of
three consumers
entering the new car market will not be able to purchase
the new car of
their choice.
Assuming that 40 million consumers enter the new car market
during
this four year period, approximately 27 million will have
to settle for
a car far smaller than they prefer.
As a result of these very large price increases, the Car
Market Model
forecasts that the aggregate volume of domestic automobile
sales would
be greatly reduced, as shown in Table 21.
increases in import sales.

The model also forecasts

Given the severity of the large price

increases, many potential buyers of domestic Intermediates
and above
would find imports attractive.

Furthermore, Intermediate and above

priced imports are expected to be far more competitive with
domestic
scaled-down products.

While some economy import buyers are likely to

switch to domestic Subcompacts, this effect is more than offset
by
increases in the sales of higher priced imports.
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TABLE 21
IMPACT OF PRICE SPREADS ON DOMESTIC INDUSTRY VOLUME
(millions)

Volume Decline

Memo:
Increase in
Import Sales

1981

1.37

0.221

1982

2.22

0.356

1983

3.95

0.429

1984

4.03

0.430

1985

2.49

0.353

1986

3.49

0.257

1987

4.35

0.216

1988

4.39

0.220

1989

2.59

0.085

1990

0.05

0.049

If it is assumed that instead of changing relative prices, car
producers simply limit the availability of larger, less-fuel-efficient
automobiles, then those people who cannot buy the car of their
choice will have the five previously mentioned options:
•

Purchase a new,smaller domestic car

•

Buy a light truck or van

•

Delay purchase

•

Buy a used car

•

Buy an imported car
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Given the current fuel economy standards on light duty
trucks,
coupled with the fact that NHTSA has stated its concern
with regard
to consumers switching from fuel-efficient cars to
less-fuel -efficient
trucks, it has been assumed here that somehow, by governmen
t mandate
if necessary, the light truck would not be permitted
to be a viable
option.

This approach permits measuring the benefits and costs

associated with the current passenger car standards alone--th
at is,
the benefits and costs of the fuel economy standards for
trucks
should be analyzed separately.

When consumers who originally intended to buy larger cars are
forced to their second choice, among the options available, the
resultant mix shift makes it more likely that the fuel economy
standards will be met.

However, any option other than buying a

smaller domestic new car decreases domestic auto sales.

The

Chase Automotive Division New Car Buyer Model was designed to
estimate this volume loss.

In order to estimate new car sales losses arising from restricted
availability of large cars, the New Car Buyer Model requires the
following input:
o.

The Base Case forecast of car sales and fuel•
economy by market segment.

•

The "choice distribution" by market
segment (i.e., the fraction that buy down, delay/buy
used, or buy an import), given that a new car intender
cannot exercise his first choice option.
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The model also takes as input "initial" estimates of:
•

The percent of new car intenders by segment that
cannot purchase the vehicle of their first choice
because of restricted availability.

•

The re-entry distribution by segment for those
who opt to delay or buy used rather than buy
down or buy an import; that is, the fraction
that return after one year, two years, etc.

The larger the gap between the mandatory fuel economy standards and
the fuel economy that would result from free market choice, the greater
the percentage of large car intenders that cannot be permitted to
purchase the vehicle of their choice if the standards are to be met.
Moreover, other things equal, the greater the gaps to be eliminated,
the longer the average delay must be for those who elect to keep their
current vehicle.
Utilizing an iterative procedure, the New Car Buyer Model
determines the degree of mix-forcing (as measured by the percent
of intenders forced to forego the purchase of the vehicle of their
choice and the re-entry distribution) which permits the standards to
be met.

It is then relatively straightforward to compute the domestic

sales loss.

The model, in general, goes through the process outlined

below for each segment beginning with the High segment.
•

From Base Case volume, subtract those who elect
to delay/buy used,

•

Subtract those who are willing to move down,
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•

Subtract those who elect to purchase an import,

•

Add those who came down from a segment above,

•

Add those who delayed in the past, but are
re-entering now,

•

Subtract those who would normally purchase their
next new car under the Base Case, but do not do
so because of a change in the timing of their
previously delayed new car purchase,

•

Add those who would not normally come in to
buy their next new car under the Base Case, but
do so because of a change in the timing of their
previously delayed new car purchase,

•

Repeat for the next segment down.

Clearly, a critical input to the model is the choice distribution of large car intenders unable, for reason of price or
availability, to purchase their first choice vehicle.

The larger

the percentage of large car intenders that decide to purchase new
smaller domestic vehicles rather than delay, for example, the less
will be the sales loss associated with closing any given fuel economy
gap.

However, as indicated by the market research results discussed

above, there are sound reasons to believe that a substantial fraction of
the large car intenders unable to purchase their first choice vehicle
will select options that reduce domestic new car sales.

Additional

supporting evidence is provided by second choice preference data
which has been collected for many years from new car buyers immediately
after an actual purchase.1
1 General Motors, for example, collects such data as does Rogers
National Research, Inc.
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Utilizing all available data sources, choice distributions
similar to those shown in Table 17 (but with the truck option
removed) were specified for all market segments.

Table 22A, for

example, presents the choice distribution assumed for the Full
Size segment.

Comparison with the YSW survey results shown in

Table 17 indicates the conservative nature of the model input
assumptions.
TABLE 22A
CHOICE DISTRIBUTION
FULL SIZE SEGMENT
Full Size
Unavailable
Option
Buy a new domestic Intermediate

41%

Buy an Import

5

Delay/Buy Used

54
100%

S.

305
Table 22B shows the New Car Buyer Model's estimate of the re-entry
distribution required to meet the standards for Full Size intenders
who elect to delay/buy used.

It should be noted that if the average

delay period implied by the re-entry distribution is not sufficiently
long, then a more severe fuel economy shortfall occurs in ensuing
years as the delayers again attempt to exercise their original first
choice option (i.e., a Compact or larger car).

To illustrate, when

the re-entry distribution for Full Size was initially specified to be
three years or less, the current mpg standards simply could not be
met.

TABLE 22B
RE-ENTRY DISTRIBUTION
FULL SIZE SEGMENT

Re-Entry Distribution of Those Who
Delay/Buy Used
Re-entering after
1 Year

20%

2 Years

30

3 Years

30

4 Years

20
100%
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Table 23 contrasts the domestic sales loss and import sales gain
forecasts obtained from the New Car Buyer Model with those obtained
from the Car Market Model under the price spread assumption.
two models yield remarkably similar results.
losses peak at over 40 percent.
very bad years in a row.

The

Domestic industry volume

Moreover, both models forecast six

It is perhaps worth noting that because of

the pent-up demand caused as a result of delaying and buying used
cars, continued mix-forcing becomes necessary even beyond the point
when the gap between the current mpg standards and the Base Case
standards begins to close.

From Table 23, it is also seen that our Best Estimate Delay
judgment forecasts are generally in line with the model results.
For the full 1981-1990 period, the cumulative domestic industry volume
decline due to the current NHTSA fuel economy standards ranges
from 22.8 million lost sales assuming rationing to 29.0 million
assuming price spreads.

In contrast, the Best Estimate Delay

judgment forecast implies a cumulative volume decline of 23.5
million units.

The table also shows that during the 1980's, the

cumulative Import volume increase ranges from 2.6 million assuming
price spreads to 3.2 million with rationing.

The Best Estimate

Delay judgment forecasts lead to a cumulative increase of 2.9
million.

-2.2
1-1.6

Judgment Forecast

Judgment Forecast
0.30

0.41

0.36

-2.5

-3.3

-2.2

1982

-3.5

-4.3

-4.0

1984

-3.0

-3.0

-2.5

1985

0.4

0.46
0.4

0.40
0.33

0.32

0.43 0.43 0.35

-3.2

-4.4

-3.9

1983

0.23

0.28

0.26

-2.8

-3.2

-3.5

1986

(Millions)

BEST ESTIMATE DELAY

0.23

0.22

0.22

-2.7

-3.9

-4.4

1987

0.25

0.36

0.22

-2.2

-2.1

-4.4

1988

0.27

0.37

0.09

-1.0

0.2

-2.6

1989

9.4
1.8

Domestic Industry

Imports
1.8

9.5

1.8

9.7

1.9

9.9

1.9

10.1

1.9

10.3

2.0

10.4

2.0

10.6

2.0

10.8

0.15

0.05

-1.0

3.4

-0.1

1990

0.3

2.1

10.9

Best Estimate Judgment Forecasts Under Base Case Fuel Economy Standards

10.16

New Car Buyer Model

MEMO:

0.22
0.24

Car Market Model

In2z21._•ts

-1.4

New Car Buyer Model

1981

Car Market Model

Domestic Industry

TABLE 23
CHANGE IN DOMESTIC INDUSTRY AND IMPORT VOLUME

19.2

101.6

2.871

3.21

2.63

-23.51

-22.8

-29.0

Cumulative
Total
1981-90
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Given the level of uncertainty with regard to the likely
magnitude of consumer delay due to mix-forcing, in Table 24A (next pat),
we have provided two sets of forecasts labeled Optimistic Delay and
Pessimistic Delay, respectively, along with the Best Estimate Delay
judgment forecasts.

Table 24B below presents the estimates of the

percent delay and the average delay period for each of these cases.
It might be added that the Optimistic Delay and the Pessimistic
Delay were selected so as to yield 10th and 90th Percentile forecasts of domestic automobile sales loss respectively, and hence,
present a relatively wide range.

It is to be noted in the Optimistic

Delay scenario, labeled Case 1, imports were arbitrarily assumed not
to increase in volume.

TABLE 24B
DELAY IMPLICATIONS OF THE ALTERNATIVE FORECASTS
Compact and Above Intenders
(1981-85)
Percent Delaying
New Car Purchase

Implied Average
Delay Period*

Optimistic Delay
(Case 1)

21%

Best Estimate Delay
(Case 2)

29

12

Pessimistic Delay
(Case 3)

40

18

*For all new car buyers

9 mos.

-148

Imports

Total

-2.2
0.22

Domestic Industry

Pessimistic Delay (Case 3)

-1.0

0

Total

-1.0

Imports

-1.44

0.16

-1.6

Domestic Industry

Optimistic Delay (Case I)

Total

'Imports

Domestic Industry

Best Estimate Delay (Case 2)

1981

-2.90

0.40

-3.3

-1.7

0

-1.7

-2.2

0.30

-2.5

1982

-3.85

0.55

-4.4

-2.0

0

-2.0

-2.8

0.4

-3.2

1983

-4.2

-1.8

0

-1.8

-2.67

0.33

-3.0

1985

-4.16

-3.74

0.54 . 0.46

-4.7

-2.3

0

-2.3

-3.1

0.4

-3.5

1984

(Millions)

-3.67

0.33

-4.0

-1.6

0

-1.6

-2.57

0.23

-2.8

1986

-3.57

0.33

-3.9

-1.5

0

-1.5

-2.47

0.23

-2.7

1987

CHANGE IN DOMESTIC INDUSTRY AND IMPORT VOLUME

JUDGMENT FORECASTS

TABLE 24A

-3.01

0.39

-3.4

-1.0

0

-1.0

-1.95

.25

-2.2

1988

-1.5

0.5

-2.0

0

0

0

-.73

.27

-1.0

1989

-1.5

0.5

-2.0

0

0

0

-.7

.3

-1.0

1990

-29.88

4.22

-34.1

-12.9

3
------

-12.9

-20.63

2.87

-23.5

Total
1931-90

CID

CAD
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Based on the market research results presented above, it is felt
that the Best Estimate delay/buy used percentage represents a reasonable, if not conservative, estimate of consumer reaction to mixforcing.

However, given the uncertainty surrounding such estimates

of consumer behavior, domestic industry sales losses and import
sales gains were developed consistent with the more optimistic and
more pessimistic assumptions concerning the degree of consumer
reaction to mix-forcing.
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VIII.

OUTLINE OF COST-BENEFIT METHODOLOGY

We have found that continued implementation of current fuel economy
standards will reduce domestic auto sales and increase imported car sales
since large car intenders have numerous options other than buying a new,
scaled-down, higher-priced, domestically produced car.

They can buy an

imported car, a larger used car of recent vintage, a truck or van or they
can simply delay their purchase.

Based on all relevant, available infor-

mation, Optimistic Delay (Case 1), Best Estimate Delay (Case 2) and
Pessimistic
Delay (Case 3) domestic volume losses and import gains from those which
would
be anticipated under the Base Case were developed.
Benefits will next be measured by the degree to which automobile
fuel consumption and oil imports are reduced by continued implementation
of the NHTSA current fuel economy standards as compared to our Base Case.
The costs associated with continued implementation of the current
standar-i.s are then measured in terms of impacts on the national and
regional economy (i.e., real GNP, inflation and unemployment);
balance of trade and the value of the dollar;
of the U.S. auto industry;

the

the competitive structure

and the incremental safety-related costs.

In general, for both benefits and costs, three
empirical estimates
are presented--one representing our Best Estimate and two alternativ
es
representing Optimistic and Pessimistic estimates.

Since costs and

benefits are generally a function of the level of consumer rejection
of the nature and prices of the passenger cars resulting from
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continued implementation of the current standards, the three alternative
estimates are often referred to as the Optimistic Delay Estimate, or
Case 1, the Best Estimate Delay, or Case 2, and the Pessimistic Delay
Estimate, or Case 3.

313
IX.

OIL SAVING BENEFITS OF THE CURRENT FUEL ECONOMY STANDARDS
As more fuel-efficient new cars enter the fleet, average fleet

fuel economy increases, and oil savings begin to accrue since older and
less fuel-efficient cars are eventually replaced by the more fuelefficient cars.
is complete.

Maximum benefits appear when this adjustment process

However, it will take as long as ten years before the

maximum benefit level is realized for a specified new car fleet fuel
economy schedule.
Figure 3 shows the estimated oil savings under the current mpg
standards relative to the Base Case based on four different assumptions

FIGURE 3

TOTAL. FUEL SAVINGS.
(M/LLIONS OF PARRELS PER DAY)

*Current Stand3raq

48-401 0 - 79 - 21

p,.,
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regarding consumer reaction to mix-forcing.

From the figure, it

becomes apparent that during the early 1980's, assuming that consumers
do delay, the oil savings relative to the Base Case in fact turn out
to be negative.
The surprising fact is that fuel consumption actually increases
under the current mpg standards.

This occurs because, when consumers

delay, they drive cars that are less fuel-efficient than the new cars
they would have purchased in the Base Case.
In Case 1, which assumes minimal adverse consumer reaction, the
oil sayings turn positive in 1984.

With regard to Case 3 (which assumes

the most adverse consumer reaction), no oil savings result until 1987.
The oil savings peak around 1990, ranging from 95 thousand barrels per
day under Case 3 to 135 thousand under Case 1.

It should be noted

that this level of savings represents less than 3 percent of the 1990
total passenger car fuel consumption and slightly over 0.5 percent of
total oil consumption estimated in our Base Case.

The No Delay case is

shown for reference and peaks at 180 thousand barrels daily in 1987.
Figure 4 provides estimated fuel consumption for various fuel
economy schedules.

To put the expected savings in perspective, the

figure also shows fuel consumption assuming that the new car fleet fuel
economy had never improved from the 1975 level of roughly 15 miles per
gallon.

The projected fuel consumption levels seem consistent with

historical trends.

The total gasoline and diesel fuel consumption

reaches nearly 14 million barrels per day by the year 2000.

Figure 4,

315
in addition, provides projections of fuel consumption under the assumption
that the new car fleet fuel-efficiency does not improve beyond the 1980
mandated level of 20 miles per gallon.

Under the 20 mpg scenario, total

fuel consumption reaches the 12 million barrels per day mark, thus
implying a savings of almost 2 million barrels per day by 2000.
FIGURE

TOTAL FUEL CONSUMPTION
(MILLIONS OF BARRELS PER DAY) '

is ,frc

20 MPG

3ase Scenartc ,26
Current Standar:
r,27.5 MPG)--Case I

1970

1975

1980

1985

1990

1995

2000

The fuel consumption under the Base Case is even less and reaches
only 10 million barrels per day by the year 2000, thus showing another
2 million barrels per day savings.

In contrast, the incremental savings

under the current standard, although they would be zero by the year 2000
because of the same 30 mile per gallon level in the end, are indeed
small even during the 1980's.
The fuel savings and resultant imported oil savings attributable
to the more stringent standards are summarized in Table 25 for each of
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the cases.

Both the model results and our final judgmental estimates

are presented.
In developing these judgment forecasts, in most years the fuel savings
obtained from the model were revised slightly upward (as shown in Table
25) to account for potential decreases in travel which were not explicitly
modeled.

These decreases could come from a number of sources related to

reduced rates of increase in economic activity.

In particular, slower

increases in economic activity would generate corresponding slower growth
in vacation travel and some non-modeled reductions in the growth of
automobile ownership.
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TABLE 25
DIRECT FUEL AND OIL IMPORT SAVINGS
ATTRIBUTABLE TO MORE STRINGENT STANDARDS
(Thousands of Barrels Daily)
OPTIMISTIC

CASE 1:

Model Results
Judgment

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

5

-10

0

15

40

65

90

115

135

130

585

10

15

30

50

60

70

90

115

130

125

695

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

Total

-5

-30

-25

-10

15

35

60

90

110

115

355

0

0

10

20

30

40

50

70

95

110

425

Total

BEST ESTIMATE

CASE 2:

Model Results
Judgment

Total

CASE 3:

PESSIMISTIC

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

Model Results

-20

-60

-70

-60

-35

-10

15

50

80

95

-15

Judgment

-10

-25

-30

-25

-15

-10

0

30

60

70

45

MEMO:
Model
Results
Optimistic

Cumulative
1991-2000
Oil Savings
415

Best Estimate

350

Pessimistic

245
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X.

ECONOMIC IMPACT OF THE CURRENT FUEL ECONOMY STANDARDS
The macroeconomic, regional and balance of payments impacts arising

from the continued implementation of the current fuel economy standards
are presented in this section.

These impacts were estimated by each of the

three foremost consulting groups specializing in the use of econometric
models for policy analysis:

Data Resources, Inc. (DRI), Wharton Econo-

metric Forecasting Associates (WEFA) and Chase Econometric Associates,
Inc. (CEAI).
Impacts were estimated for three different cases as previously
described where each case corresponds to differing degrees of consumer
resistance to the more stringent standards.

Each modeling organization

was given, as numerical input assumptions relating to the effect of
the current fuel economy standards, the domestic auto sales losses, the
imported auto sales gains, and the oil import savings indicated above.
Each organization used this information in the following manner.
First, they used their models to estimate their "best guess" forecast
of future economic activity under the assumption that the Base Case
fuel economy schedule leading to a 26.0 mile per gallon standard in
1985 will be implemented.

Next, using this Base Case economic forecast

through 1990 as their starting point, they imposed the input assumptions
regarding the effects of the current standards and "re-solved" their
models so as to obtain three additional forecasts--one for each case.
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The impacts associated with each case are estimated by comparing the
forecast for each case with the reference Base Case forecast.
In carrying out these simulations, each organization was instructed
to assign additional parameter values consistent with the assumption
that, in each of the cases, there is no change from the type of discretionary monetary and fiscal policy employed in the Base Case forecast.
With regard to fiscal policy, each organization assumed that the real
amount of government spending on most types of goods and services would
stay at Base Case levels, while for monetary policy, each organization
assumed that the Federal Reserve would adjust monetary growth so as to
keep interest rates constant.

However, the detailed assumptions made

as to interest rates and government expenditures varied somewhat between
the organizations.
Real GNP Imvacts--Best Estimate
The percentage reductions in the Base Case real GNP associated with
implementation of the more stringent fuel economy standards are presented
in Figure 5 for the Best Estimate case.

Real GNP would decline every

year through at least 1988, by percentages ranging up to 1.7 percent in
1984 for WEFA.

The similarity in model results is striking.
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FIGURE 5
PERCENTAGE CHANGE IN PEAL GNP FROM BASE
BEST ESTIMATE
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While the initial impact of decreased auto expenditures is to increase
expenditures on other goods and services, multiplier impacts led to offsetting reductions in purchases.

These effects include loss of production

in auto supplier industries, in retail trade and in business investment
spending.

These indirect effects are particularly important in the

earlier 1981-84 period, as auto sales volume reductions become larger
year-by-year.

In all models, in these earlier years, aggregate spending

drops by more than just the decline in auto spending.
ReaL GNP Losses--Pessimistic Case
In the Pessimistic case, the average reductions would be even more
severe, ranging up to 2.4 percent in 1984, for WEFA.

Again, the results

are similar for the different models as shown in Figure 6.
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Real GNP Losses—Ovtimistic Case
Even in the Optimistic case, shown in Figure 7, the losses would
be severe, ranging up to 0.89 percent in 1984 for DRI.

Note that in this

case, by 1988, the economy would be above Base Case levels.

However, as

reported by both DRI and Wharton, this would be temporary and the longterm effect would be a slight reduction from Base Case levels.
It must be kept in mind that the two sets of standards being compared
here are each assumed to reach 30 mpg by 1990.

That is, the shock to the

economy due to the Current Standards case is primarily over the 1981 to
1986 period.

Obviously even higher standards over the post-1985 period

would lead to continued severe economic dislocations.
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PERCENTAGE CHANGE IN REAL GNP FROM BASE
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As summarized in Table 26, on a consensus basis, in the Best
Estimate case as to the degree of consumer acceptance, the total
amount of real GNP foregone over the entire 1981-1990 period equals
$220 billion (1978 dollars), the present value of which is equal to
$820 per capita using a 5 percent per year real discount rate.

In

the Pessimistic case, the present value of future real GNP losses is
$1200

per capita.

The present value of real disposable income fore-

gone is $490 per capita in the Best Estimate case.
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TABLE 26
ECONOMIC IMPACTS--CONSENSUS BASIS
1981-1990 PERIOD
(1978 Dollars)
Real GNP (Best Estimate)

$ 220 billion

Present Value Per Capita (using 5% real discount rate)
Real GNP
Best Estimate

$

Pessimistic

820/capita
1200/capita

Optimistic

320/capita

Real Disposable Income
Best Estimate

$

490/capita

Pessimistic

720/capita

Optimistic

190/capita

With lower rates of economic activity, employment growth will suffer
accordingly as indicated in Table 27.

In the Best Estimate case, employ-

ment losses reach a maximum in 1984 of a consensus amount equaling
1.3 million workers.

Over 40 percent of the losses take place in the

auto and auto-related industries.

Thus the employment losses would be

far more severe in auto-oriented states:

in 1984, the Michigan unemployment
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rate would increase by 2.7 percentage points, in California by 2.2
percentage points and in Ohio by 2.0 percentage points.

Most of these

employment impacts would persist through 1987, when the losses would still
be about 66 percent of their maximum 1984 values.

These employment losses

drive the 1984 national unemployment rate up by 1.0 percentage point.
In the Pessimistic case, 1984 impacts are 35 percent greater than
in the Best Estimate, and they persist longer.

Even in the Optimistic

case, 700,000 workers would be unemployed as a result of the current
standards.

TABLE 27
EMPLOYMENT LOSSES--CONSENSUS BASIS
Best Estimate
Peak year losses up to 1.3 million workers in 1984
Over 40 percent of losses in auto and related industries
Increase 1984 national unemployment rate by 1.0 percentage point
Losses greater in auto-oriented states; 1984 unemployment:
Michigan rate up by 2.7 percentage points
California rate up by 2.2 percentage points
Ohio rate up by 2.0 percentage points
Even by 1987, losses are 66% of 1984 losses
Pessimistic
1984 impacts are 35 percent greater than the Best Estimate
1987 impacts are 66 percent of 1984 impacts
Optimistic
1984 losses still equal over 700,000
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The direct impact of more stringent standards is to raise real new
car prices by up to 4 percent more than they otherwise would rise in the
Pessimistic case in 1984.
greater.

The price increases for large cars would be much

In addition, while unemployment compensation would cushion the

effects on the unemployed, increases in used car prices resulting from
higher new car prices would reduce mobility of lower income groups.

That

is, affluent new car purchasers are not the only losers.
The direct inflationary impact of auto price increases would be
more than offset by the deflationary impacts associated with weakening
in the economy.

Over the 1981-1990 period, the average annual rate of

change of the CPI would be reduced by a Best Estimate amount of 0.2
percent per year.
Also, as the economy fares less well, government transfer payments
for unemployment compensation increase, while tax revenues decline.

As

a result, in each case, the Federal government deficit is worsened by
average annual amounts equalling $16.1 billion in the Best Estimate
case, $5.6 billion in the Optimistic case and $21.9 billion in the
Pessimistic case, according to DRI.

In the peak year of 1984, the

deficit widens by about twice these amounts.
In summary, the continued imposition of the current fuel economy
standards will have marked economic impacts.

In the Best Estimate case,

each person will sacrifice $820 worth of real Gross National Product; in the
Pessimistic case they will sacrifice some $1200 worth.

Unemployment rates
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will rise in the Best Estimate case by 1.0 percentage point in 1984,
while this increase will be two to three times as great in key autoproducing states.

Most of the economic impacts will be felt in the

early and mid-1980's and make it all but impossible for the nation
to reach its unemployment rate goals.
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XI.

BALANCE OF PAYMENTS IMPACT OF THE CURRENT FUEL ECONOMY
STANDARDS
In all three cases, as shown in Table 28, savings on oil imports
are

substantial, averaging $3.6 billion per year in the Best Estimate
case,
$1.7 billion in the Optimistic case and $5.1 billion in the Pessimis
tic
case.

However, these savings are almost solely due to the effect of
the

weaker U.S. economy rather than to the direct auto fuel savings.

For the

Best Estimate case, almost 70 percent of the oil import savings
result
from decreased economic activity.

In other words, the imposition of more

stringent standards could lead to greatly reduced amounts of
oil imports-but only by slowing down the economy with heavier unemployment.
TABLE 28
AVERAGE ANNUAL OIL IMPORT REDUCTIONS FROM BASE CASE,
1981-1990
(Billions of Current $)
Optimistic

Best Estimate

Pessimistic

Due to More FuelEfficient Autos'

0.68

0.46

0.10

Due to Weaker
Economy

0.97

3.14

5.02

1.65

3.60

5.12

Total

2

'
Chase estimates
2
DRI estimates

The overall balance of payments effects were estimate
d by DRI under
the assumption that slower growth in U.S. economic activity
will lead to
associated reductions in growth of the economies of
our trading partners.
The average annual changes in imports and exports
in each of the cases
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are given in Table 29.

In the Best Estimate case, net exports are lower

by an average $5.1 billion per year.

This unfavorable movement in the

balance of payments leads to a small deterioration in the exchange rate,
which according to DRI, falls by almost 1 percent per year.

In the

Optimistic case, there is practically no change in net exports, primarily
because, in this case, there is no increase in auto imports.

The changes

in the pessimistic case are similar to those in the Best Estimate case,
but involve even larger deficits.
TABLE 29
AVERAGE ANNUAL CHANGES FROM BASE CASE IN EXPORTS AND IMPORTS
1981-1990
(Billions of Current $)
Case 1
Optimistic

Case 2
Best Estimate

Case 3
Pessimistic

Exports:
Autos and Parts

-0.27

-0.69

-1.00

Other

-9.57

-16.85

-22.52

Total

-9.84

-17.54

-23.52
-5.12

Imports:
Oil

-1.65

-3.60

Autos and Parts

-0.68

+5.05

+7.43

Other

-7.09

-13.86

-17.96

-9.42

-12.41

-15.65

-0.42

-5.13

-7.87

Total Net Exports
Source:

DRI

In summary, under all except the Optimistic case, the direct
balance of payments impacts of the current standards will be negative
as increased auto import payments will exceed oil import savings.

The
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total impact includes the indirect effects arising from the weakened
U.S. economy and from the resultant weakened economies of our trading
partners.

It has been shown that the total balance of payments impacts

will be moderately to severely negative exerting continual downward
pressure on the dollar.

48-401 0 - 79 - 22
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XII.

IMPACT ON COMPETITION OF THE CURRENT FUEL ECONOMY STANDARDS
Government regulations have already had a significant impact on

the industry structure.

As shown in Table 30, since government reg-

ulations began to play a more causal role in the design, manufacture
and production of new cars, Chrysler and American Motors have lost
market share to GM, with Ford's share remaining essentially constant.
TABLE 30
CORPORATE SHARES OF DOMESTIC MARKET
(model years)
1972

1973

1974

1975

1976

1977

1978

54.6

57.0

57.1

GM

52.0

52.4

50.1

52.8

Ford

28.5

27.7

29.1

28.2

27.3

26.9

28.4

14.5

15.0

13.8

12.5

2.3

1.9

100.0

Chrysler
AMC

16.2

16.1

16.0

3.3

3.8

4.8

4.5

3.1

100.0

100.0

100.0

100.0

100.0

99.9*

t.
*Does not include VW RabbiLooking at Chrysler in more detail, Table 31 shows that not only
has Chrysler's market share declined from 16.2% in 1972 to 12.5% in 1978,
but the loss has occurred in the more profitable Full Size segment as
well as in the Compact segment which Chrysler dominated in the past.
In the Full Size segment, it should also be noted that Chrysler's model
offerings have decreased from 38 in 1972 to 2 in 1979.

Also, Chrysler's

entries are now priced significantly higher than the competition whereas
previously Chrysler had been a price leader.
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TABLE 31
CHRYSLER SHARE OF SEGMENT
1972

1978

1979*

6.6

4.3

2.6

Full Size

15.4

2.4

1.8

Intermediates

12.7

15.4

13.7

Compacts

40.4

High

Subcompacts
Share of Domestic

16.2

22.6

22.9

23.1

28.5

12.5

11.3

*Through November 1978.

Clearly, limited financial resources have forced Chrysler to select
only what it deemed to be the most lucrative subsegments of the higherpriced market while attempting to sell a significant number of smaller,
lower profit cars to meet the fuel economy standards.

However, other

manufacturers have also been forced to focus their attention on increased product offerings in the Compact segment in order to meet the
fuel economy standards, thus cutting into Chrysler's market share.
The ability to produce the type of car required to meet the standards
differs among firms depending on size, profitability and financial strength.
As shown in Table 32, on a world-wide basis with regard to income, vehicles
sold and assets, GM is comparable to the rest of the industry combined.
Probably the best indicator of GM's superior ability to compete and the
potential danger to competition should GM adopt a "mix-forcing" pricing
strategy, is GM's higher variable profit per vehicle.

The possible need

of GM to reduce the price of its high mpg cars in order to change the
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sales mix to meet fuel standards could create a cost-price squeeze.
It is theoretically possible, and may be necessary in order to meet the
standards, for GM to price selected cars below Chrysler's cost.

In

such a situation, it is possible that Chrysler might not survive as a
full line car manufacturer.

TABLE 32
FINANCIAL COMPARISONS
(1977)
GM

Ford

Chrysler

Revenue per Vehicle
Cost per Vehicle

$5,585
4,085

$5,370
4,270

$5,135
4,410

Variable Profit

$1,500

$1,100

$

Breakeven No.
Vehicles (000)

4,700

3,700

2,550

Vehicles Sold (000)

9,068

6,550

3,069

52%

56%

83%

Breakeven Point as
% of Vehicles Sold

Net Income ($ millions) $3,338
Five Year Return
on Total Capital

$1,673

15.4%

10.2%

Total Assets ($ billions)$26.7

$19.2

725

$

163
4.0%
$7.7

Based on a detailed market and financial analysis presented in the
full report, it is felt that a continuation of the current standards will
have serious implications.

It might well become all but impossible for

Chrysler to continue as a full line manufacturer of passenger cars.

AMC
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has experienced financial difficulties in recent years and lately has
turned profitable only because of Jeep growth.

Association with Renault

would be expected to play an important role in ANC's future passenger car
operations.

AMC will also be affected negatively by continuation of the

current standards.

In addition to impacting the competitive structure of the industry,
the fuel economy standards will have a significant impact on the profitability of individual firms based on the twin factors of high capital
expenditures and volume losses due to consumer resistance to mix forcing.
Capital expenditures in the automotive industry between 1978-1985
will be extraordinarily high by historical standards as shown in
Table 33.

TABLE 33
CAPITAL EXPENDITURES VS. NET INCOME, 1962-1985
(billions of dollars)
1962-69

1970-77

1978-85

Average Capital
Expenditure

2.9

4.1

9.5

Average Net Income

2.4

2.8

3.9

Capital Expenditures
as a % of Net Income

121%

146%

244%

334
Perhaps the most significant comparison is that the growth in
capital requirements is expected to far exceed the growth in income.
Whereas capital expenditures were 121 percent of net income over the
1962-1969 period, they could be as much as 244 percent of net income
over the 1978-1985 period.

While it is common knowledge that this

dramatic increase in the ratio of capital expenditures to net income
will cause a severe problem for Chrysler, our analysis indicates
problems for Ford and GM as well.
To illustrate this, we have developed a source and use of funds
projection for a combined GM and Ford entity.

To isolate the impact

of the volume loss due to mix-forcing, we have made several assumptions
concerning other variables.

For instance, we have kept margins constant

at 1977 levels, although cost pressures could cause an erosion.
have also kept foreign profits constant.

We

In addition, for illustrative

purposes in calculating a cash deficit, we have kept dividends constant
in real terms at current levels.
As shown in Table 34, net income in Case 2, which is our Best
Estimate, will total $13.1 billion over the period, and the cash deficit
will be $3.4 billion.

As a frame of reference, the $13.1 billion of

cumulative net income equates to $2.6 billion per year which would
be a 52 percent decline from 1977 levels.
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TABLE 34
CASE 2:

SOURCE AND USE OF FUNDS, 1981-1985
(GM and Ford)
1981-1985
$ 1978 Billions

SOURCES

13.1
26.5
39.6

Net Income
Depreciation and Amortization
Total from Operations
USES
Dividends
Plant, Machinery & Tools
Total

11.6
31.4
43.0

Cash Surplus (Deficit)

(3.4)

As Table 35 indicates, should our Pessimistic scenario be on target,
GM and Ford net income would decline to $10 billion over the 1981-1985
period, and the cash shortfall would increase to $6.5 billion, assuming
no action were taken on dividends.

The average yearly income of $2 billion

would be approximately 63 percent below 1977 levels.
In addition, under these pessimistic conditions, GM and Ford would
run a cash deficit in each year, which

in 1983 would reach $1.7 billion in

1978 dollars and $2.4 billion in 1983 dollars.

Considering that $1.0 billion

is the most these firms have ever raised in one year, this would pose
serious financial problems for even these strong companies.
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TABLE 35
CASE 3:

SOURCE AND USE OF FUNDS, 1981-1985
(GM and Ford)
1981-1985
$ 1978 Billions

SOURCES
Net Income
Depreciation and Amortization
Total from Operations

10.0
26.5
36.5

USES
Dividends
Plant, Machinery & Tools
Total

11.6
31.4
43.0

Cash Surplus (Deficit)

(6.5)

It should be noted that the cash drain depicted in our analysis
would be larger had we not assumed that by 1983, the year when the
largest volume declines begin to occur, real capital spending will begin
to decline from current levels.

This assumption was based on recent

industry estimates of capital operating requirements to meet the standards.
Our study would indicate that these estimates are low.
Another potentially serious risk would be the occurrence of a recession
in the 1979-81 period.
greatly erode.

Should that recession occur, profitability will

Thus GM and Ford may soon be faced with two choices:

raising additional capital to meet spending requirements to produce future
products deemed necessary to meet the fuel economy standards but by so
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doing weakening their financial ability to weather the anticipated
substantial volume reductions of the 1980's resulting from mix-forcing;
or devoting additional financial resources to current products to
maintain volume and cash flow but in so doing decreasing the probability
of meeting the interim fuel economy standards.
The following points summarize our findings in this critical area:
• The capital expenditures that must be incurred to meet
the fuel economy standards are enormous by historical
standards and will result in increased reliance on
external financing.

• The volume loss associated with the expected consumer
resistance to mix-forcing, combined with increases in
external financing requirements necessitated by the
unprecedented capital requirements, will have severe
negative consequences on the industry's financial
strength and competitive structure.
•

At least Chrysler will face a substantially increased
risk of not being able to continue to offer a full line
of automobiles.

AMC will need an automotive partner

willing to share resources and technology if it is to
stay in the passenger car business.
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• A combination of reduced sales, high capital
requirements and a decreased ability of some firms to
compete could result in both increased concentration
in the domestic industry and an increase in Imports,
exacerbating an already troublesome balance of payments
problem.
• It is highly unlikely that automobile firms will be able
to absorb the cost of increased capital requirements
while maintaining current profitability and providing
an adequate return to their investors.
• While the lack of detailed, publicly available data
makes it difficult to draw definitive conclusions, it
appears that some firms--Ford, for example--will have
to subsidize their U.S. operations from their foreign
operations if they wish to remain competitive in
certain new car markets.

They may or may not wish to

do so.
•

Given current high levels of interest rates and the
uncertainty as to near-term interest rates, any borrowing that is done in 1978-1979 in anticipation of
1980-1982 capital requirements will be expensive and
will depress profitability.
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• Automobile firms' earnings are subject to extreme variability and tend to decline sharply and substantially when
the economy is in a recession.

The fact that there is no

flexibility to defer capital spending between 1978-1982
creates an increased risk that auto firms' profitability
will decrease even more significantly in any near-term
recession than it has in recent past recessions of comparable magnitude.
• Current DOT interpretations of the statutory requirement
that fuel economy standards must be economically practicable appear to inappropriately ignore the real
world necessity that firms must earn adequate profits
and pay dividends if they are to compete effectively
for scarce resources.

For example, the possibility that a

severe penalty may, after the fact, be waived will be of
little consolation to Chrysler's management and stockholders if Federal fuel economy standards all but force
the company to liquidate assets.
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XIII.

SAFETY-RELATED COSTS OF CURRENT FUEL ECONOMY STANDARDS

Compared to the Base Case, the current fuel economy standards also
involve increased safety-related costs since more stringent standards
force the new car mix toward smaller, lighter automobiles which increases
the chance that any given accident will involve cars of different
weights.

Recently many studies have explored the relationship between

injury levels of vehicle occupants and automobile weights.

These studies,

referenced in the Full Report, indicate that the lighter the car, the
more severe the injuries in the event of an accident.

Moreover, this

just for large
result seems to hold for all types of crashes, not
car-small car crashes.

Thus, the more rapidly the number and percentage

mix-forcing, the
of the small passenger vehicles is increased through
greater will be the number of injuries and deaths relative to those
which would occur given the Base Case standard.
In this study, a model, the development of which was sponsored by
NHTSA, was used to determine the incremental safety-related costs
resulting from the current standards.

The model forecasts the Abbreviated

Injury Scale (AIS) value for all occupants given values of variables such
as the weight of the vehicles involved.

The model treats seat belted

and unbelted occupants separately.
In this analysis, it was assumed that the current voluntary belt
usage of only approximately 25 percent

would prevail until 1982, when
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passive restraints begin to become mandatory on all new cars.

After

1982, the percentage of "seat belt use" (including air bags and passive
belts) is expected to increase steadily until 2000, when the seat belt
usage is assumed to be 95 percent.
Since an increase in small vehicles on the road results in increased
deaths and injuries, such increases imply higher safety-related "costs"
to society which serve to counteract, at least in part, any attendant
fuel savings.

While we have not attempted to measure the cost to

society of a severe injury or death, a NHTSA study developed cost
estimates for various injury levels, that is, AIS values.

These NHTSA

estimates form the basis of the conclusions presented here.
Three scenarios are considered in this analysis.

The first scenario

assumes that the Base Case fuel economy standards are in effect.
two alternative scenarios both assume the current standards.

The

However, in

the first alternative, the Best Estimate assumption of new car buyer delay
is assumed.

The second alternative assumes no delay, that is, that people

will willingly buy the mix of products required to meet the current NHTSA
standards.

Thus, our objective here is to estimate the incremental safety-

related costs imposed by the current fuel economy standards by contrasting
these two current standard alternatives with those of the Base Case.
•

The results of this use of NHTSA-sponsored models are given in

Figure 8 in which the safety-related costs of the two alternatives are
contrasted with the Base Case.

As can be seen, the incremental cost to

society for the No Delay case is estimated to be as much as $2.5 billion
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in 1988 alone.

On the other hand, cumparison of the Best Estimate delay

case with the Base Case indicates that if the public resists the mixforcing by delaying their purchases of new cars, then the total incremental cost to society will be much less.
FIGURE 8

INCREMENTAL SAFETY RELATED COSTS TO SOCIETY
OF CURRENT NHTSA FUEL ECONOMY STANDARDS
(BILLIONS OF 1978 DOLLARS)

•••••

\NO DELAY
\
•

2-

N,

/

80

I

I
82

BEST ESTIMATE DELAY

I 1 I
84 86

I
88

I 1 i I I 1 I I I I
90 92 94 96 98

We conclude that continued implementation of the fuel economy standards currently set by NHTSA will result in considerably increased safetyrelated costs in the years ahead.

Assuming no delay, the cumulative
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incremental costs due to increased carnage on the nation's highways
because of current NHTSA standards will exceed $5 billion in 1978
dollars over the 1981-85 period alone.

It is ironic that this

increase in safety-related costs will be tempered considerably if,
as we expect, many new car buyers resist being mix-forced into
smaller cars which they perceive to be less safe by retaining
vehicles which are older, larger and less-fuel-efficient than those
they would have purchased assuming the Base Case standards were
in effect.
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XIV.

SUMMARY OF BENEFITS AND COSTS

Table 36 summarizes the benefits and costs associated with
continued implementation of the current fuel economy standards
as compared to the Base Case standards.

The study findings indi-

cate that the imported oil savings benefits are minimal as compared
to the costs resulting from the current standards.

Moreover, it

was found that the total trade balance impact is negative for all
three cases considered.
The expected impact of the current standards on the national
economy can be characterized as leading to a shock to the
system involving significant reductions in income and employment.
The real GNP lost far outweighs even the direct oil savings
($22 billion versus $0.5 billion in the Best Estimate Delay Case).
Even under the Optimistic Delay scenario, costs substantially
exceed benefits.

The study findings suggest that the current standards will
lead to significant domestic volume losses, and marked gains in
imported car sales seem most likely.
Finally, the other costs, listed in Table 36 and discussed
above, while in some cases more difficult to quantify when added
to the costs specified in the table, indicate conclusively that
in total the costs associated with the current fuel economy
standards as compared to the Base Case standards far outweigh
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the resultant benefits.

Furthermore, it must be emphasized that in

the early 1980's, the imported oil savings may well be non-existent,
or even negative, due to consumer resistance to mix-forcing.
The findings of this study indicate that the current fuel economy
standards should be lowered to at least the Base Case standards.

48-401 0 - 79 - 23
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TABLE 36
AVERAGE ANNUAL BENEFITS AND COSTS RESULTING FROM
THE CURRENT FUEL ECONOMY STANDARDS
COMPARED TO THE BASE CASE STANDARDS
(1981-1990)

Optimistic
Delay

Best
Estimate
Delay

0.70

0.50

0.10

(1.10)

(5.60)

(8.00)

(0.40)

(5.10)

(7.90)

(7.20)

(22.00)

(33.10)

( 320)

(820)

( 1200)

(0.70)

(1.30)

(1.80)

(1.30)

(2.40)

(3.40)

0.00

0.30

0.40

(1.30)

(2.10)

(3.00)

Pessimistic
Delay

Trade Balance Benefits/(Costs)
(Billions of Current Dollars)
Imported Oil Reduction
Change in Net Exports Excl.
Imported Oil Reduction
Total Trade Balance Impact
Macroeconomic Benefits/(Costs)
Real GNP
(Billions of 1978 Dollars)
Present Value Per Capita
(1978 Dollars)
Change in Peak Year (1984)
Employment (Millions of Workers)
Auto Industry Benefits/(Costs)
(Millions of Units)
Change in Domestic Sales
Change in Import Sales
Change in Total Auto Industry Sales
NOTE:

Other Costs Include:
•
•
•
•

Regionally concentrated unemployment (See Table 27)
Severely damaged competitive structure of the auto industry
Significantly increased auto-related safety costs
Reduced mobility of lower income groups due to higher
used car prices
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NOTE:
We have attached a paper on the "State of the U.S. Automotive
„Industry." During various meetings with members of the Administrat
ion,
•..Ford Motor Company officials have discussed how government
regulations
are a contrib-uting factor to the country's inflation. The Company
was
invited to submit data on the subject and did so this month in the form
of
• this paper which is intended to provide both information and the
basis for
positive discussion of important issues.
The Company believes that the general goals of the American

Public, the government and the auto industry are the same -- economic

prosperity with constant progress toward qualitative improvements in our
'society. While the automotive industry is large, there are indications that
it may not be as healthy as appearances indicate. For example:
Since 1965 unit car sales have grown at a rate of only
1.5 per cent annually (2.5 per cent including trucks).
Almost all of the growth that has occurred has gone
to foreign producers, primarily the Japanese with
their substantial cost advantage.
The U.S. has been lagging in improving its productivity:
over the past five years, manufacturing productivity
improvements in Japan and Europe generally have been
two to three times that of the United States.
Since the early 1960's, U.S. car companies have
experienced relatively flat earnings, measured in constant
dollars. The average return on sales has declined from
over 7 per cent to less than 4 per cent.
In the face of those facts the American auto industry looks to
probably the most costly change any industry has experienced in peacetime.
. Ford, for instance, projects that It will have to invest $20 billion in the
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or fuel economy, exhaust emissions, safety,
noise and other standards. That is nearly two and a half times the worldwide net worth of the Company at the end of 1977.
.The regulations not only cause risk to the industry but also to tlit.
entire economy. Lower sales caused by adverse consumer reaction to
!smaller and higher-priced products could reduce employment.
•

Beyond these economic considerations, the regulations pose
irrizrie_nse technological and manpower problems, just finding and hiring
enough trained engineers to pursue the alternatives under consideration is
a major challenge. Further, we cannot simply order new technology,
- regardless of the number of engineers available.

Ford's major concern is that the cumulative impact of regulations
"
be recognized. We believe that the total costs, conflicting aspects,
cumulative burden, and risks of the array and stack up of government
reg-ulations are not fully appreciated in Washington. Although we support 11
4...abjectly-es almost al the key lawa and regulations, we alsabelieve in cost
— effectiveness, practical technical application, a recognition of the limitatio:
.of regulation, and the need to reduce inflationary cost pressures. FacesaiN
regulation is a risk to the health of all producers; moreover, the burden is
heaviest on the smaller manufacturers and less affluent car buyers. It is
vithl that the many trade-offs be better understood and that the various area
• of government take into account such factors when considering new laws,
setting regulations within existing laws, and adni;nlstering standards.
One element of the nation's fight on inflation should be a sustained
effort to reduce cost in industry. To the extent that substantial costs resul'
from government regulations, it follows that the government should do ever
thing possible to insure that its regulations do not impose needless cost
. penalties on the public.
Accordingly, we have suggested to the Administration that, through
the President's Regulatory Analysis Review Group, it undertake a comprehensive analysis of major automotive standards and regulations beyond thos
that apply to 1979 models, to determine whether the costs exceed the public
benefit and whether there are more desirable alternatives. Finally, we
have included some specific recommendations and actions that we think
should be taken by the regulatory agencies.
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EFFECT OF RECESSIONS ON THE AUTO INDUSTRY

Percentage Over/(Under) Prior Year
U.S„ Auto Industry
U.S i
Civilian Oar & Truck
Real
Sales
Employilent
Employment
GNP
Recession Year
1954
1958
1961
1970
1974-75
Average

(1.3)%
(0.2)
2.5
(0.3)
(2.7)

(1.7%)
(1.6)
0
0.9
0.5

(5.6)%
(21.6)
(9.7)
(11.2)
(23.8)

(16.5)%
(21.2)
(12.7)
(12.7)
(19.0)

(o.4)%

(0.4)%

(14.4)%

(16.4)% 1
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THE IMPORTANCE OF THE AUTOMOTIVE INDUSTRY TO THE ECONOMY

Employment
Motor Vehicles & Parts Manufacturing
Automotive Materials Manufacturing
Total Auto Manufacturing
Auto Sales and Service
Total Auto Employment.
Memo:

Auto Production Proportion of
Total Manufaoturing Jobs

Demand for Basic Industries

-- Steel
-- Aluminum
-- Rubber

800,000

222A222
1,700,000
1222.1_222

;,50C,000

1 of 12
15%
56%

Minority Employment -- 20% of Big Four Employes are Minorities
Automotive Retail Sales -- $144 Billion or About 20% of Total
Retail Sales

.

The automotive industry has a large and widespread impact on the
U.S. economy.

.

In terms of overall employment, there are about 3.5 million jobs
involved in the manufacture, distribution, sale and service of
motor vehicles -- with millions more dependent on the use of vehicles.
About one of every twelve manufacturing jobs is related to automotive
production.

.

The auto industry generates demand for many other industries. The
production of cart, trucks and parts accounts for 24% of steel consumption, 15% of aluminum, and 56% of rubber. In 1976, motor vehicle
manufacturers spent an average of 56 cents of every sales dollar in
purchases from many other companies (over 40,000 suppliers for Ford
alone) -- ranging from one-person businesses to large worldwide
corporations.

.

The industry is an important employer of minorities. In 1977, 20% of
all employes at the Big-Four auto companies were members of minority
groups, compared with 11% for the total U.S. work force.

. Automotive retail sales in 1977 totaled $l14i4 billion, or about 20%
of total retail sales in the' U.S.
. In summary, a healthy auto industry is important to the U.S. economy
as a whole.
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*tyro

INDUSTRY
MILL IONS I

TREND OF AUTOMOTIVE INDUSTRY EARNINGS
COMPARED WITH FORTUNE "500"
(1960 DOLLARS)

,O.TuNE '500"
miLuoNs
$30,000

$6,000

$24,140

5,000 —
FORTuNE '500°
4,000 —

,
d de
/

20,000

3,000 —
$ 2,120 //

AUTOMOTIVE

INDUSTRY

10,000

2,000 — •
$1.816
$1,595

1,000 —
0

1
1960-62

1963-65

1966-68

1969-71

1972-74

1975-77

. While the trend of the Big-Four auto companies' earnings has been relatively
flat, after adjusting for inflation, the trend of earnings for the Fortune
"500" companies has increased steadily.
. Earnings for the Big-Four are up only 14% over the period, but earnings for
the Fortune "500" companies have almost doubled.
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. On this chart, the trend of the Big-Four U.S. auto companie
s' earnings
(worldwide) is shown from 1960 through 1977. Three-year
averages have been
used on this and subsequent pages to smooth out the extreme
peaks and valleys
resulting from cyclical fluctuations.
. As shown by the top line on the chart, reported earnings have increase
d substantially during the past 17 years. The earnings increase
, however, is almost
entirely accounted for by inflation.
. In constant 1960 dollars (the lower line), the industry's
profits have been
relatively flat.
. As shown below the chart, the trend of the industry
's return on sales is
down -- from over 7% in the early sixties to under 4% in
the last three years.
This trend indicates the industry's inability to maintain
its historical
profitability.
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AUTOMOTIVE BIG-FOUR RETURNS ON SALES
PERCENT
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. Each of the four major U.S. automotive manufacturers has shown a declining trend
in its corporate return on sales since the early 1960's.
. The returns for Ford and GM have declined to about half the levels of earlier
time periods.
. Chrysler and AMC have been consistently lower than GM and Ford, and they have
experienced more erratic earnings patterns as well as a declining trend. In
the last three years, the profits of both companies have been reduced to about
breakeven positions. Chrysler's profits from 1974 through the First Quarter
of 1978 averaged only $36 million a year (not shown). AMC has incurred a
cumulative loss since 1963.
. Many factors contributed to the decline in relative profits of the automotive
companies to the lowest level in recent history. It is from this base, however,
that the companieE must carry the unprecedented burden of accelerated governmental requirements, which could seriously affect the strength of this vital
industry and of the individual companies.
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AUTOMOTIVE INDUSTRY RETURNS ON SALES
COMPARED WITH FORTUNE "500"
PERCENT
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. The disparity between automotive industry profits and the composite Fortune
"500" companies also is reflected in return on sales.
. In the early 1960's, returns on sales for the Big-Four U.S. auto manufacturers
were somewhat higher than the average for the Fortune "500" companies.
. Since then, profit margins generally have declined for the Fortune "500"
(by about one percentage point), but returns for the auto companies have
fallen more sharply (by about 3 points).
. In the last six years, auto returns averaged about one percentage point or
20% lower than for the average of all "500" industrials.
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AUTOMOTIVE INDUSTRY RISKS

.

Risk of FOrced,Technologioal Development

. Financial Risk of Affordability
. Risk of Market Acoeptance

. Risk is one of the basic conditions that auto manufacturers have always lived
with. Bringing :.ew automotive ideas to market has proven to be a trial-anderror business, and the aost of errors can be enormous. Like other manufacturers
that have survived, Ford Motor Company has faced and surmounted the risks of
market acceptance many times -- and failed a few times, too.
.

There is now a new dimension of risk created by government regulations that
require more extensive and more rapid changes in products than prudent
engineering and marketing judgment normally would allow. In planning for new
products that meet government-mandated requirements. auto manufacturers face
substantial technical and financial risks as well as the risks of the marketplace.

. A major question facing the auto industry is whether it can develop and implement the required new technology on schedule. Just finding and hiring enough
trained engineers to pursue the technical alternatives now under consideration
is a major problem. Further, we cannot simply order new technology, regardless of the number of engineers available. Our engineer's, who must commit to
new teohnical programs and completion dates, describe their task as having to
"hit a home run every time we come to bat".
. Beyond the technical risks, the aooumulation of regulations imposes huge
demands on financial resources. In past cyclical downturns, for example,
manufacturers have curtailed investment and reduced costs as sales slowed and
profits fell. In the future, however, expenditures to meet federally mandated requirements cannot be postponed -- regardless of the economic climate.
.(/Wnally, there is a major marketing risk -- that the auto companion may
have to redesign care, reduce the utility of trucks, and raise prices at
rates that exceed the willingness of the publio to accept or to adjust to
the changes. The small fuel-efficient imports built with lover cost labor
are in relatively good shape -- there is obvious and substantial risk,
however, for domestic manufacturers.
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RISKS TO THE U.S. ECONOHT

Lower Employment
Reduced Competition
Increased Inflation

•

Increasing regulation of the auto industry also creates
risks for the
economy as a whole:
Lower sales of cars and trucks (or slower sales growth)
caused by
adverse consumer reaction would result in lower automotive
industry
employment -- and lower employment in the supporting
industries.
Based on a Department of Commerce analysis, Ford estimates
that a
3% decline in domestic vehicle sales, for example, would reduce
employment by about 100,000 people.
Reduced competition in the domestic industry is also a risk
because
only the companies that are very strong financially may
be able to
mope adequately with extensive regulations.

/

Finally, increased costa of regulatory standards are inflationary
-especially the more stringent and less cost-beneficial the standards
become. Ford estimates that retail price increases of about $600
a car
would have been necessary to recover regulatory cost increases
over the
last 12 model years (through 1978). In the next 3 model
years, the
effect of regulatory costs is projected to increase by
another $600 a
car.

The following page discusses the inflationary impact in more
detail.

314

358
Ford Motor Company
INFLATIONARY AND REGULATORY COST INCREASES

U.S. Car Retail Price Equivalent* -Avera e Annual Model Year Increases
o'ec e• •7 -71731S imat•• _97
97
Amount
Amount
Percent
Percent
(Per Unit)
O'er Unit)
Inflation-Related Costs for Labor,
Material, and Purchased Parts
Regulatory Cost Increases

4420

45

6.9%

0.8

$530
215

6.8%
2.8

Tote/ Price Increase Required
to Recover Costs
Memo:

Actual Price Increase

$380

6.3%

*Reflects average Ford Motor Company cost increases plus dealer markup -- but
includes no profit to Ford

. During the 1976-1978 model years, an annual retail price increase per car of $465
or 7.7% would have been necessary to recover Ford's inflation-related cost increases
(for labor, material, and purchased parts) and regulatory cost increases.
. Actual price increases averaged $380 or 6.3% annually during the 1976-1978 period.
. For the 1979-1981 model years, Ford projects that inflationary cost increases will
continue at about the same 7% annual rate, but that regulatory cost increases
will be almost 3% a year -- for a total cost increase of almost 10% annually.
. Even if Ford under-recovered its cost increases as in the 1976-1978 period, a
price increase of over 8% annually would occur during the 1979-1981 period.

r

increase would be highly inflationary (2-4 points higher than in recent
years) and in conflict with the Administration's anti-inflationary program (which
calls for a gradual deceleration -- a half point per year -- from the 6% level).
For the reasons mentioned previously, Ford cannot absorb costs of this magnitude
under the Preeident's voluntary program and still achieve earnings required to
fund the regulatory requirements.

. Further, high price increases are likely to reduce sales and employment, especially
in conjunction with vehicle downsizing. Coneumers may perceive that the new care
offer substantially less value -- smaller, lighter vehicles at sharply higher prices.
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GENERAL REGULATOR! CONSIDERATIONS

. Appreciation of the Cumulative Impact
. Slow Down or Halt the Process of Continually Adding and Tightening Standards
. Regulatory Analysis Review Group
. Regulatory Budget Concept

The automotive industry is going through the
greatest change in its history -and probably the most costly change any industry
has experienced in peace
time. It is important that the nature and
complexity of the situation and its
impact on the nation be fully understood:
. It is vital that all involved agencies and
levels of government
appreciate the cumulative impact of present and
planned regulations,
including the costa and the risks.
We believe it is time to slow down or call a halt
to the process of
continually adding regulations, setting more stringent
standards, and
tightening existing standards administratively. The auto
industry
is devoting its full energies to meeting the standards already
prescribed by Laws and regulations. But on top of this,
we are
faced by still more governmental requirements such as the
investiion of the competitiveness of the auto industry by the
Federal
Trade Commission. Ford estimates that for it to comply with the
draft subpoena proposed by the FTC would require well over 1,000
man-years of effort, would generate 20 million pieces of paper,
and would cost over $100 million.
C
---. We reCOMMed-that the-Pre_tidentla-ReglilAtory Analysis Review Group
nundertake a comprehensive review of major automotive standard
s and
regulations beyond those applicable to 1979 models. It should
determine whether the costs exceed the public benefit, and
whether other
choices would be more beneficial for the American public.
. We also support the concept of a regulatory budget by which
to assess
the trade-offs in the national interest and to cap
the cost burdens
to the public.
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SPECIFIC RECULATuRI 001:611.4.R.A1i08

. Car Fuel Economy Standards for 1985 Should Not Be Raised
. Front-loaded Car Fuel Economy Increases Should Be
Reexamined
. Truck Standards for 1982-1984 Should Be Reasonable and
Established on a Timely Basis
. Waiver for 1981 Carbon Monoxide Standard Should Be Granted

In the entire array of regulations, the upcoming fuel economy requirements are
the major problem for Ford. We are striving to meet the 27.5 mpg standard in
1985 -- but at no small cost. Moreover, there are substantial risks if
required new technology does not come through on schedule. Yet, even as we
struggle with the difficult task already before us, DOT reportedly is considering setting even tougher requirements for 1984 and 1985 (up to 30 mpg).
We strongly urge:
. That DOT not increase the 1985 standard above 27.5 mpg. We believe
there is no reasonable basis for a higher standard. The costs of
incremental gains beyond 27.5 mpg would be enormous -- with
diminishing benefits. We need assurance now that the 27.5 mpg
standard will not be raised so that we can plan our manufacturing
facilities on a sound economic basis.
. That year-to-year standards calling for 2 mpg annual increases in passenger car fuel economy in 1981-83 be reexamined by DOT, other government
agencies, and the public. Because of the extraordinary manpower and
financial requirements and because of the small fuel savings resulting
from the 2 mpg rate of increase, we urge that DOT consider lesser annual
rates of increase in the early years between 1981 and 1985 such as 1.0 or
1.5 mpg, leading to the same ultimate 27.5 mpg by 1985. We should be glad
to participate in such a study.
That the 1982-84 light truck fuel econmy standards be reasonable and
that the load-carrying function of trucks and their use in commerce be
reflected, rather than applying car concepts of size and usage. To recognize these considerations, we believe the 1982-84 light truck standards
should provide for a slower rate of increase than for cars. Light truck
emissions, fuel economy, and safety standards must be established on a
reasonable and timely basis to permit efficient resource planning for
engineering and manufacturing.
. That legislation be introduced to revise the emission standard for
carbon monoxide to 7 grams per mile; and that in the meantime, for the
1981 and 1982 model years, EPA waive the 3.4 gram standard, as authorized by the Clean Air Act, and establish a 7.0 gram per mile standard
for those models where considerations of the cost of applying requisite
technology demonstrate a waiver is proper. Although the health need of
the statutory 3.4 gram per mile carbon monoxide standard has not been
established (and, indeed, has been challenged by a government study),
the economic consequences of implementing it can be documented.
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I — SUMMARY
The purpose of this study is to examine the impact of government regulation on competition in the
American automobile industry, specifically the economic impact of regulation on Chrysler Corporation
relative to the other two major firms, General Motors Corp. and Ford Motor Company. It is assumed,
without prejudice, that the environmental, health, safety and fuel-efficiency regulations encompassed
under the general rubric of "regulation" are designed to meet national objectives that are necessary and
appropriate, reflecting a consensus of the desires of the American people. It also is assumed that these
objectives are of sufficient importance that the political consensus understands that the economic welfare
of the regulated auto firms is of secondary consideration, and that indeed the objectives are of greater
importance than the economic survival of any or all of the firms being regulated. These assumptions are
made only for analytical purposes, recognizing that the political consensus can alter, given new
information that bears on national priorities.
Analysis proceeds, though, on the probability that regulatory design may be suboptimal.That is, because
perfection rarely obtains in any human endeavor, it is probable that regulations designed to accomplish
national objectives are unnecessarily subtracting from the economic welfare of the regulated firms or are
unduly burdening one or more of the firms relative to the others. There is no evidence thatsuch an effect
has been the intent of the national political consensus.
The study employs the classical "wedge" model, as elaborated by Professor Arthur B. Laffer of the
University of Southern California and a partner of H.C. Wainwright&Co.,Economics,and a model that
corrects accounting profits of a firm to economic profits, as developed by Professor Kenneth W.
Clarkson of the University of Miami.
The wedge model simply posits that a firm engages in commerce in order to earn present and/or future
after-tax returns on its investment. In the instance of taxation, the "wedge" is that slice of real resources
the government obtains from the firm's production in order to serve public needs,including maintenance
of the national economy and marketplace in which the firm engages in commerce. Everything else being
equal, an increase in the wedge through taxation and regulation reduces after-tax returns on investment,
and vice versa. Taxes and regulation cannot be viewed in isolation, however.Tax revenues and regulations
that enhance the national economy or efficiency of the marketplace can have the effect of reducing the
wedge. For example, an increase in gasoline taxes has the effect, on the margin, of reducing demand for
gasoline and the demand for motor vehicles, and is thus an increase in the wedge faced by auto firms.
Revenues from the tax, though, go toward construction and maintenance of road and highways, thereby
increasing the demand for gasoline and motor vehicles and reducing the wedge faced by the auto firms.
The net effect, in this instance, is ambiguous unless more information is known.
This study will demonstrate that regulation, like taxation, can have effects that are disproportionately
born by different firms even while they appear on the surface to be imposed in an even-handed,
proportional form. It will illuminate the analysis to think of regulation from a firm's perspective as a
non-financial form of taxation. The government could, after all, determine that the national interest
would be served by passive restraint systems,say an air bag in each automobile,and appropriate funds out
of the Treasury to meet this objective. Instead, it chooses the course of directing auto firms to install the
system. The firms have the option of adjusting the price ofthe autos to finance these mandated costs. The
tax method or the regulation method may have varying impacts on the automobile industry, but they are
both forms of wedges.
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It is generally not challenged in the political economy by either politicians or economists,that a lump sum
tax applied to all income earners falls most heavily on the lowest income class. A poll tax of$100imposes
a greater proportionate burden on the family with an income of $1,000 per annum than it imposes on the
family with an income of$10,000 or $1,000,000 per annum.By way ofanalogy, when hit suddenly with a
lump sum tax,the high-income family often pays it out ofreserves; the middle-income family can tighten
its belt and/or borrow; and the marginal low-income family that can neither tighten its belt nor find
willing creditors, may be forced to default against other creditors in order to pay the tax.
So, too, with firms. If a firm's burden of a lump sum tax levied by the government were X, and its net
worth previously was valued at X or less, it must, per force, dissolve — while if net worth exceeded X it
could survive.
In general, economics has little to say about the burden of any given tax on any specific factor of
production. In order to progress from tax incidence to tax burden, a great deal of specific information
must be available,'such as the arcane relationship between the quantity of a factor supplied and its net
reward as well as the quantity of the factor demanded and the price paid by the demander. There are,
however, certain circumstances when economics can shed a great deal of light on the relative impacts or
burdens of an industry-wide tax, such as government regulations. In an industry in which products are
basically similar across firms, the assumption of equivalent demand relationship appears reasonable, as
does the equivalent assumption vis-a-vis supply. In such a case, tax burdens are proportional to tax
incidences.
When a tax is levied without any consideration of the taxpayer's relative ability to pay the tax, it is clear
that those least able to pay feel not only the incidence but also the burden of that tax the greatest. The
economist makes this statement, giving way to the politician who must determine whether or not such
form of taxation is socially desirable.
As a matter ofexperience,it is readily observable that government throughout most of history has deemed
undesirable the lump sum tax as the sole means of raising revenues. Instead,tax forms have been designed
that attempt to weigh into the government's revenue goals the ability of income classes or firms to pay
revenues. On the other hand, government has not gone so far as to make "ability to pay" the sole
consideration when designing a comprehensive system of tax gathering. Thus,some revenues are raised
via lump sum taxes, i.e., rich and poor will pay the same annual fee to drive a motor vehicle. Some
revenues are raised via tax progressions, i.e., personal and corporate income taxes, which explicitly have a
higher incidence on firms or individuals with a greater ability to carry the burden of taxation.
The tension in government's design of tax policy, then,is along this spectrum, with lump sum rates on the
one hand and strict progressivity on the other. The apparent reason government does not convert all
taxation into the progressive mode is that such method removes an important distinction between rich
and poor. That is, at the extreme, imagine government could — through tax and regulation — remove all
distinctions between rich and poor. There would,obviously, no longer be incentive to be rich rather than
poor. A political system constructed along such strict egalitarian lines could not compete with systems
that continued to encourage excellence by leaving incentives in tax and regulation policies. Similarly, a
system that fashioned only lump sum taxes and regulation policies would provide maximum incentive for
the poor to become rich, but the unsuccessful or weak would be continually oppressed. Systems
structured along strict lines of "social Darwinism" have had little political appeal since the dawn of
civilization.
*
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Federal regulations designed to reach national health, safety, environmental and fuel efficiency objectives
have been assumed to be proportional in their effects on individual auto firms, in the same way as a flat
rate tax has proportional effects on individual taxpayers. This study demonstrates that in the case of the
auto industry this assumption is incorrect, and that as a rule regulatory design has hurt the smaller firms
more than the larger firms. Even proportional regulation bears heaviest on Chrylser Corporation,because
Chrysler is the marginal producer of the three major, complete-line auto firms. In addition, this study
reveals that the nature of regulation of the auto industry and the nature of the industry itself results in an
extra burden on Chrysler Corporation relative to Ford and General Motors and an extra burden on Ford
relative to General Motors.
All regulations create a wedge between prices paid by consumers and the prices received by producers.
When compliance with a regulatory wedge involves a common or fixed cost, it is equivalent to a lump sum
tax. As a result, there is a differential impact on the profitability of large versus small firms. This
differential increases for industries characterized by economies-of-scale production.
Most everyone will agree with the hypothetical proposition that if government mandated absolute
standardization of a product through regulation, over time all firms producing that product would merge
into the one most efficient in economies-of-scale production.Thatis, ifthe government dealt outs single
blueprint of a standard auto, and required all autos to be built to those specifications, all specialty firms
would be forced to dissolve (it would be illegal, for example, to manufacture Checker Cabs).Ifs product
could not be differentiated, price alone would be the consideration,and the firm that could stamp out this
standard auto most efficiently would drive all others out of business.
Different auto firms exist because firms, like individuals, cannot at all times and in every way be superior
to all other firms. A physically flawless, intellectually superior individual,for example,can not compete
with a blind person in speed-reading Braille, for the blind person will mass resources into that endeavor.
Similarly, an auto firm can concentrate resources on producing the greatest number ofautomobiles at the
lowest price, but smaller firms can exist by massing resources into development of specialty vehicles,
superior styling, greater durability, excellence in engineering, and so forth. Broadly speaking, in the U.S.
auto industry, General Motors, as the largest firm, has concentrated its resources in economies ofscale.
The other companies have followed strategies aimed at establishing leadership in value, styling,
engineering and durability, or compactness. By its very nature, government regulation has herded the
three full-line producers toward standardization of product, inadvertently and unconsciously
undermining Chrysler's advantages relative to other firms by virtue of General Motors' and to a lesser
extent Ford Motor Company's capability in economies-of-scale production.
Since 1967, the industry has been subject to an increasing number of regulations, primarily focusing on
safety, emission controls and fuel economy. Each of these regulations involves extensive fixed costs for
development systems and/or retooling plants on all auto producers. With the aim of fostering
competition among the automakers, the government regulators specifically prohibited pooling of
research among firms. This prohibition shifted the nature of the regulatory tax from proportionate to a
lump sum which hurts the smallest firm the most.
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As a hypothetical example, imagine it costs both Chrysler and General Motors $5,000 to research and
develop a device to control emissions. If the cost of producing each device is $10 and Chrysler installs
them on 100 units and General Motors installs them on 300 units, the cost of investment to Chrysler is
$6,000($5,000 + 100 x $10)and the cost of investment to General Motors is $8,000($5,000 + 300 X
$10). Chrysler must charge $60 per device to recover investment ($6,000 divided by 100). General
Motors must charge $27 per device ($8,000 divided by 300).
Plainly, its economies-of-scale production gives General Motors the advantage. Competitive forces
dictate that the per unit charge levied by each auto company to recover its investment must be
approximately the same. Thus, if GM is able to charge its customers the price that recovers investment of
$27, Chrysler and Ford will have to charge approximately $27. As a result, they would be unable to
recover their investment. Indeed, throughout the last decade when regulators asked the auto firms to
estimate the cost of manufacturing catalytic converters, General Motors estimates were consistently well
below Chrysler's, leading regulators to disbelieve Chrysler when in fact both firms were correct in their
estimates.
Taking the example a step further, with Chrysler spending $5,000 for research and development and
General Motors spending $12,000 for research and development, Chrysler must still charge $60 per unit
to recover investment while General Motors' cost per unit rises to $50. General Motors, in fact,
consistently spent more than Ford or Chrysler on government mandated emission-control research and
development.This greater expenditure permitted General Motors to pursue separate, parallel research
tracks during that period when emission standards were evolving, giving it several options depending on
whether the final standards were more or less stringent. With its more restricted financial resources,
Chrysler pursued multiple tracks as well. Its generic engineering advantage yielded a "lean-burn" engine
system that would have satisfied less stringent emission standards, had that been the outcome of the
regulatory process. But the government opted for more stringent emission requirements. This eliminated
the "lean-burn" engine as a viable alternative, and all firms were forced to employ a standard solution —
the catalytic converter.
Utilizing overseas production facilities and markets to increase economies-of-scale in the production of
smaller fuel efficient cars also will be precluded by government regulations. Beginning in 1980,imports by
a domestic manufacturer may not be used to reach the average fuel economy standards. For the domestic
industry's smaller firms, this prohibition forces fixed investment in facilities with sharply less potential
output than similiar facilities overseas, inadvertently shifting the nature of the regulatory tax from
proportionate to lump sum, and injuring the smallest firm the most.
* *

*

Traditional accounting income and balance sheet statements present an inaccurate picture of the impacts
of the regulations on profits and rates of return. It is more appropriate to use an economic model with
price-level adjustments and capitalization of research and development expenditures to examine the
impacts of regulatory wedges.
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To understand the importance of these adjustments, it is necessary to understand that capital is allocated
in the marketplace according to perceptions of probable rates ofreturn into the indefinite future, and that
"accounting rates of return" are merely snapshots picturing discrete time intervals, If, for example, the
market perceives that a firm, by acquiring a machine and plugging it in, can immediately produce more
widgets at a profit, the market will finance acquisition of the machine at a relatively low rate ofinterest. If
the market perceives that the firm must first research and develop the machine before it can be plugged in,
not only is there increased risk of failure, but widget production is pushed into the future. The market
must perceive higher potentiality of profitability before it is willing to allocate capital to this venture. If, in
this latter case, an accounting rate of return were drawn up the day before the newly designed widget
machine went into producton, the report would look dismal. If it was drawn up six months later, the
report would look good, and a year later it would look superb. An economic model that adjusts these
accounting snapshots, smoothing them out, provides a less distorted view ofeconomic reality and rates of
return. A more reliable picture of regulatory impact on the auto industry is then illuminated.
Using information from public sources, the approach developed by Professor Clarkson calculates the
economic rate of return on net worth for the three full-line auto firms for the period 1954 to 1977.In the
first simulation, the assumption is made that this rate of return in the absence of additional regulations,
would have remained nearly constant at its 1977 level. In this "steady-state economy",the rates of return
on net worth with regulations then are calculated for the period 1978 to 1985, a period during which the
firms anticipate major additions to capital outlays for general research and tooling in order to comply with
mandated federal regulations. .
General Motors, with incremental investment of $2 billion per year,shows an average economic rate of
return of 16.2 percent without this incremental expense and 7.1 percent with these added costs of
regulatory compliance. The difference is 9.1 percentage points.
Ford, with incremental investment of $1 billion per year, shows an average economic rate of return of
13.9 percent a year without additional regulation and 6.4 percent with additional regulation. The
difference is 7.5 percentage points.(The favorable impact on Ford relative to General Motors reflects, in
part, use of 1977 economic profits as the base year, 1977 being a record year at Ford, and the record
earnings that year from Ford's international operations, which are not subject to U.S. regulatory
standards.)
Chrysler, with incremental investment of$800 million per year,shows an average economic rate ofreturn
of 4.4 percent without additional regulation ard -13.9 percent with additional regulation. The difference
is 18.3 percentage points.
In a second simulation, the economic rates of return on net worth for the three firms for the 1970-77
period are calculated, thereby smoothing cyclical variations. The figures are used as a base for projecting
the impact of regulation on the three firms for the period 1978-85, simulating a "cyclical economy"
rather than a "steady-state economy".
General Motors, with incremental investment of $2 billion Per year, shows an average economic rate of
return of 12.1 percent without this $2 billion annual outlay and 3.3 percent with it. The difference is 8.8
percentage points.
Ford, with incremental investment of $1 billion per year, shows an average economic rate of return of9.9
percent without additional regulation and 1.9 percent with additional regulation. The difference is 8
percentage points.
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Chrysler, with incremental investment of$800 million per year,shows an average economic rate ofreturn
of 2.6 percent a year without additional regulation and -13.8 percent with additional regulation. The
difference is 16.4 percentage points.
The analysis thus indicates that while regulation of the auto industry has depressing effects on the
profitability of all firms, diminishing significantly the small firms'ability to compete,there is a significant
secondary bias in the regulatory impact that further undermines the ability of the smaller firms to
compete.
In a third simulation, economic rates of return on net worth are calculated in a fashion similar to
simulation two. In this exercise, however,the regulatory burden is made proportional by distributing the
total $3.8 billion annual expenditures of the three firms among them in proportion to each firm's market
share(1975/77 average).
As one would expect in this calculation, the disparities in the impact of regulation on each of the three
companies narrows substantially. General Motors, with a hypothetical incremental investment of $2.2
billion per year suffers a 9.7 percentage point decline in its average economic rate of return. Ford, with a
hypothetical incremental investment of$1,050 million per year,suffers an 8.4 percentage point decline in
its average economic rate of return. And Chrysler, with a hypothical incremental investment of $550
million per year, suffers an 11.7 percentage point decline in its average economic rate of return.
Confronted with a proportionate share of the regulatory burden,GM and Ford are pushed precariously
close to the breakeven point. While the regulatory burden on Chrysler in this simulation is decreased,its
ability to remain a full-line competitor still is threatened. Even with this lower burden, its average
economic rate of return over the eight year period is -9.1 percent(The average return on an accounting
basis is -3.7 percent).In not one year after 1978 does it record either an economic or an accounting profit.
This evidence that Chrysler's average costs exceed its average revenues implies an untenable position in
the long run for the corporation.
The analysis thus indicates that the sheer magnitude of the cost of compliance with the mandated
regulations scheduled to take effect in the years through 1985 threatens substantial dislocations
throughout the automobile and automotive supply markets. The final stages of emission-control
standards will have to be met in this period and the most dramatic ofthe fuel-efficiency standards will be
faced in the year 1985, when the National Highway Traffic Safety Administration(NHTSA)is directed
by law to require an increase in the average fuel economy of new cars to 27.5 miles per gallon. The study
suggests that Chrysler may not be able to survive as a full-line auto manufacturer and that American
Motors likely will not continue as a producer of domestic automobiles if forced to comply with this
standard. Unless there would be a burst of real economic growth in the national economy during the
1980s, neither firm would be able to raise the capital required given the massively negative rates ofreturn
on investment implied by the analysis.
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Ford's viability as a full-line auto manufacturer also will be impaired. The company's domestic
operations may well become unprofitable, with its profitable foreign operations providing most of the
financial resources required to attain compliance with the various U.S. standards. That too is an
untenable position in the long run,suggesting, at some point, Ford would be forced to curtail sharply its
domestic operations, abandoning its least profitable market segments in favor ofchannelling its efforts to
overseas expansion. In commenting on the standards on December 11, 1978, Ford Motor Company
observed:"We believe that 27.5 mpg would press us to the limit — and our financial resources are neither
the largest or smallest in the industry." Ford also pointed out the fallacy of NHTSA's finding that the
standard is economically practicable "for the industry as a whole", in that it is not "the industry" but
individual companies that must meet the standards,and that the financial resources ofGeneral Motors are
not available to other firms.
Thus, the report points to an inevitable increase in concentration in the U.S. auto industry as a result of
the regulatory burden imposed on the industry over the eight years ending 1985, with General Motors
increasing dramatically its relative position. However,for GM the prospect ofdominating totally the U.S.
auto market represents the lesser among difficult situations. The analysis suggests that even as GM
expands its market share, its average economic rate of return will tend to fall well below its average during
the ten years ending in 1977. This too implies elimination oflow profit car model lines,and a consequent
reduction in choices available to the American consumer.

The study concludes that Chrysler, in order to have a chance for survival as a full-line domestically based
auto manufacturer, at the very least must have removed the regressive, regulatory bias it now faces in
competition with Ford and,especially, General Motors. Any shift along the tax spectrum away from lump
sum levies toward proportionality would bring some relief to Chrysler, putting it back on more equal
competitive footing. The magnitudes of adjustment required for Chrysler's survival as a full-line auto
maker are sizeable, however. Merely to return to zero profitability from a negative position, Chrysler's
operating profit margin (sales minus current expenses) must grow at 15 percent per year in real,
noninflated terms between 1977 and 1985.
Without weighing the political practicality of possible solutions, the study points to several that would
ease the total regulatory burden on the entire auto industry, and others that would help correct the bias
against Chrysler and Ford relative to General Motors. The suggested alternatives focus on emission
standards and fuel efficiency standards, which comprise between 90 and 95 percent of the total costs of
the regulatory burden.
Alternatives that help all firms:
1. Alter the NHTSA rule that now prohibits Chrysler and other domestic manufacturers from adding
their foreign-manufactured units to their domestic fleets, for purposes of attaining fleet fuel
efficiency standards.
2. Terminate the fuel efficiency standards altogether as a primary means of reaching the national
objective of reducing energy consumption. Substitute a per gallon tax on gasoline to accomplish the
conservation objective. Such a method would continue to have a depressing effect on the
profitability of auto firms, but would be proportional in its impact on competition.
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3. Modify the fuel efficiency standards, "end-loading" the requirements instead of the current
"front-loading" that imposes high incremental standards in the near term. Pushing the early step
requirements to 1985 reduces total costs of compliance to all firms and also reduces the regressive
bias against Chrysler. Even "straight-lining" requirements instead of front-loading would bring
some relief from the financial burdens of compliance.
4. Delay by some period of years the imposition ofall regulations,lowering the total cost ofcompliance
by giving all firms additional time to find more efficient solutions.
5. Freeze emission and fuel economy standards at their present 1979 or intermediate(e.g., 1980)levels.
Alternatives that help small firms:
6. Permit a pooling of research and development among the auto firms, allowing firms to purchase
technology from each other under royalty and licensing arrangements, thereby lowering total
industry research and development costs.
7. Impose less stringent standards on the smaller firms thus lowering their effective regulatory tax rates.
8. Permit smaller firms from Ford to American Motors progressively more time to meet the same
standard. For example, allowing Chrysler an extra two years to meet the 1985 fuel efficiency
standard would both increase its profitability and reduce its overall compliance costs, as it can shop
for more fuel efficient technology and learn from the experience of the large firms in attaining
compliance.
9. Direct government subsidies to the auto industry to offset and adjust the regulatory tax and bias. The
subsidy could take the form ofdirect grants for research and development connected with regulatory
mandates, grants to cover mandated fixed costs of retooling, or unit subsidies that would limit the
government's exposure. A federal subsidy, say, of $50 per unit on perhaps the first million units
produced by an auto firm would,by benefitting Chrysler relative to General Motors,have economic
effects similar to progressive taxation.
Unless some combination of these alternatives to the status quo is effected, it is unlikely that the domestic
auto industry will remain as healthy, competitive, or diverse as it is today. The chance that Chrysler could
continue to exist in its present form, for example, is extremely small, dependent almost entirely on
national economic growth. In separate appendices to the report, the study examines the adverse economic
and social costs of a truncated Chrysler on its work force, the community,the nation and on international
trade, observing that Chrysler's contribution to the wealth ofthe nation far exceeds that held by the firm's
shareholders.
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II— REGULATION OF THE AUTOMOBILE INDUSTRY
Legislative, Administrative and
Judicial Actions since 1965
Beginning in the middle 1960s,Congress increased dramatically the number ofregulations and regulatory
agencies impinging on the U.S. market economy.' The automotive industry, a product of more than
seventy-five years of development and a bulwark of the American economy,'provides a primary example
of governmental regulation oi private production.
In 1965, the automotive industry was singled out and condemned by Ralph Nader for producing
"unsafe" automobiles.' In his view, government regulation had become necessary.' As a result of Mr.
Nader's expose, legislation regulating the design and manufacture of the automobile was passed by
Congress in 1966.5 The primary purpose ofthis legislation was to increase auto safety. Less than five years
later, pollution became a primary societal concern, resulting in automotive emissions being regulated by
Congress through a 90 percent reduction standard.8
Then, in 1974, a group of oil producing countries formed a cartel, and the price of oil quadrupled. The
cartel's formation was perceived widely as signaling the existence of an "energy crisis" in the United
States. The Congress reacted by passing legislation regulating the consumption of energy, including
mandating minimum automotive fuel efficiency standards.'
The regulation of the automobile industry provided an example that was followed when Congress
embarked upon expanding federal control over other areas of the market economy. For instance, the
automotive safety regulations foreshadowed subsequent safety regulation of goods in interstate
commerce which began in 1972.8 Concern over the environment resulted in economy-wide regulation of
industrial pollutants,9 as well as of the production processes in the workplace.'° Also, as noted above,the
"energy crisis" produced national controls on the consumption and production ofenergy resources in the
United States."
In each case, the mechanics of regulation have been similar. Congress passes enabling legislation, setting
general guidelines for the goals of regulation. An agency is created to formulate specific rules and
standards that private industry must achieve in order to comply with the general guidelines found in the
statute. The regulatory agency is given quasi-legislative powers to conduct hearings, promulgate rules and
regulations and to decide appeals concerning its administrative actions. In most cases, judicial review of
administrative proceedings has been strictly limited in scope.The reviewing federal court must determine
whether the established facts reasonably satisfy the criteria necessary to support the statutory finding;
criteria that are often as broad and general as the legislation itself.''
Thoughout the period of 1965 to 1977, little concern was expressed over the potential costs of these
regulations to the American consumer.The potential benefits ofregulation,on the other hand,often were
deemed so obvious that no quantification of benefits was thought necessary." Not until late 1977 did the
President, Congress, administrative agencies and the courts begin to question whether or not regulation
could automatically be deemed beneficial to consumers without looking into the relevant costs."
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Now,however, there is increasing concern by the general public and the judicial branch ofthe government
over the costs of regulations to the economy,and over the power ofthe regulatory agencies to promulgate
new rules. The recent deregulation of the airline transportation industry has demonstrated to many the
benefits of a market place governed by competition free from government interference. Even the
regulation of the automobile industry has been subject to severe criticism in recent months,'' as was
evidenced this past summer when the Administrator of the National Highway Traffic Safety
Administration was forced to respond to those criticisms by pointing out the agency's contributions to
automotive safety.'6
In the area of judicial interpretation, two recent decisions by the United States Court of Appeals for the
Fifth Circuit in 1978 have resulted in a new standard of substantive review over administrative
rulemaking.'7 The court has required the administrative agencies to estimate the extent of expected
benefits and costs in order to assess the reasonableness of a regulation in determining its statutory
validity.t8
Legislative Action and Subsequent Administrative
and Judicial Interpretation
National Traffic and Motor Vehicle Safety
In response to the growing criticism of the automobile industry's perceived failure to reduce death and
injury on the nation's highways, 19 Congress authorized mandatory minimum safety standards to be
administered and issued by the Department of Transportation in the National Traffic and Motor Vehicle
Safety Act of 1966." According to the Senate Report on the Safety Act,the auto industry had engaged in
the "chronic subordination of safe design to promotional styling and of an overriding stress on power,
acceleration, speed, and 'ride' to the relative neglect of safe performance or collision 'protection'."" The
report justified the need for government regulation on the grounds of market failure, stating that "Nile
individual in the market place, upon whom the free market economy normally relies to choose the
superior among competitive products, is incapable of evaluating the comparative safety of competing
model cars.""
The Safety Act authorizes the Secretary of the Department of Transportation to promulgate mandatory
minimum vehicle safety standards." The Secretary has delegated this power to the Administrator of the
National Highway and Traffic Safety Administration." The Administrator has established over forty
standards regulating the design and manufacture of passenger automobiles. The regulations, shown in
Table 1, include the types of permissible control levers and knobs, a required transmission lever
sequence,standards for windshield wipers and washers, tires, head restraints, seat belts, bumpers and the
types of hub caps which may be offered on new cars." While the Safety Act was not expected to authorize
the creation of standards covering every component and function of the automobile,26 it is difficult to
conceive of any major component ofauto design which is not affected by one of the forty safety standards.
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Table 1
Automobile Safety Regulations
Code of Federal Regulations
1.

49 C.F.R.§
571.101

2.

571.102

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

571.103
571.104
571.105
571.106
571.107
571.108
571.109
571.110
571.111, 111-76
571.112
571.113
571.114
571.115
571.116
571.118
571.124
571.125
571.201
571.202
571.203

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

571.204
571.205
571.206
571.207
571.208
571.209
571.210
571.211
571.212,212-76
571.214
571.215
571.216
571.219,219-76
571.301,75
571.302
574
575
581

Standard Description
Control location, identification and
illumination
Transmission shift lever sequence, starter
interlock and transmission braking effect
Windshield defrosting and defogging systems
Windshield wiping and washing system
Hydraulic brake system
Brake hoses
Reflecting surfaces
Lamps, reflecting devices, and associated equipment
New pneumatic tires
Tire selection and rims
Rearview mirrors
Head lamp concealment devices
Hood latch system
Theft protection
Vehicle identification number
Motor vehicle brake fluids
Power-operated window systems
Accelerator control systems
Warning devices
Occupant protection in interior
Head restraints
Impact protection for the driver, from the
steering control system
Steering control rearward displacement
Glazing materials
Door locks and door retention components
Seating systems
Occupant crash protection
Seat belt assemblies
Seat belt anchorages
Wheel nuts, wheel discs and hub caps
Windshield mountings
Side door strength
Exterior protection
Roof crush protection
Windshield zone intrusion
Fuel system integrity
Flammability of interior materials
Tire identification and record keeping
Consumer information regulations
Bumper standards
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The purpose of the Safety Act and the standards issued thereunder is to "reduce traffic accidents and
deaths and injuries to persons resulting from traffic accidents."27 While safety is to be the overriding
consideration in the issuance of standards, the statute stipulates that the Administrator should also
consider reasonableness of cost, feasibility and adequate lead time.28 The Safety Act defines a motor
vehicle safety standard to mean "a minimum standard for motor vehicle performance, or motor vehicle
equipment performance, which is practicable, which meets the need for motor vehicle safety and which
provides objective criteria."" The Administrator must issue standards which "shall be practicable, shall
meet the need for motor vehicle safety, and shall be stated in objective terms.""
"Practicable" is defined in the House Report to "require consideration of all relevant factors, including
technological ability to achieve the goal of a particular standard as well as consideration ofeconomicfactors"
(emphasis added).3'"Motor vehicle safety" is defined within the Safety Act to mean "the performance of
motor vehicles . .. in such a manner that the public is protected against unreasonable risk of accidents
occurring as a result of the design,construction or performance of motor vehicles and is also protected...
in the event accidents do occur . . ."3
'Before issuing any standard, the Administrator therefore must
consider relevant research data and whether the standard is "reasonable, practicable and appropriate."33
Under the Safety Act, any person "adversely affected" by a standard may obtain judicial review by
appealing directly to a United States Court of Appeals.34
Although the foregoing language can be interpreted to require the agency to consider costs as one of the
relevant "economic factors", the weight to be given to such consideration upon judicial review continues
to be vigorously debated. At present, it is not clear whether the precise legal standard to be applied on
appellate review is an "arbitrary and capricious" or "substantial evidence" standard." Furthermore, a
recent opinion by an appellate court failed to resolve this important issue. It ruled that the safety standards
be subjected to a "thorough, probing, in-depth review [by the court]. . . The court[however]is not
empowered to substitute its judgment for that of the agency."36
Much of the litigation surrounding the standards has focused upon the interpretations of the word
"practicable" and the phrase "meet the need for motor vehicle safety."
In Automotive Parts and Accessories Association versus Boyd,37 a 1968 case which was the first to review a
safety standard, the United States Court of Appeals for the District of Columbia denied a petition to set
aside a standard requiring factory installation of head restraints. After finding that the Safety Act required
only informal rulemaking procedures be undertaken," the court held that the head restraint standard,
No. 202, met the substantive requirements of the Act.39 The petitioners, manufacturers of'add-on' as
opposed to factory-installed head restraints, had argued that the restraints could increase safety hazards
for the individual driver and passengers in certain situations, and that competition in the auto industry
would be reduced due to the elimination of manufacturers producing'add-on'type restraints. The court,
while recognizing that the Department of Transportation "mustof necessity consider many variables,and
make "trade-offs" between various considerations in deciding upon a particular standard for auto
safety," found the speculative adverse effects of the standard to be insufficient to outweigh the potential
benefits of mandatory factory-installed head restraints.'"
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Four years later, the United States Court of Appeals for the Seventh Circuit in H & H Tire Co. versus
United States Department of Transportation4'invalidated standard No. 117 dealing with tire retreads.
Petitioner attacked the substantive validity of the standard on the grounds that requiring retreads to meet
new tire 'high-speed' and `endurance' standards was not "practicable"." The court agreed with the
petitioner and concluded that the Department of Transportation had not investigated adequately the
practicability of the standard before issuing it. In particular, the Department failed to consider that the
standard "might possibly destroy a well-established industry" and overlooked the fact that"ifeconomic
analysis were to show that retreaders would suffer severe economic hardship,(as a result ofthe standard)
either by being forced out of business or by being priced out of the market, the retreader's customers
would also suffer."" In a concurring opinion agreed to by the majority, Judge Stevens, now Justice
Stevens, analyzed the standard from a cost-benefit point of view. Judge Stevens interpreted the language
of "reasonable, practicable and appropriate" to require that the Department identify "some of the costs
associated with the propos[ed standard] and determind .] that these costs are overridden by reasonably
predictable benefits" in order for a standard to be valid under the Safety Act.44 This the Department had
failed to do.
During the same year, the United States Court of Appeals for the Sixth Circuit decided the case of Chrysler
Corporation versus United States Department of Transportation.45 The action dealt with the validity of
standard No.208 which required the installation of passive restraints or air bags in new cars manufactured
after August, 1975. Chrysler first argued that the Safety Act does not authorize the Department to
establish a safety standard which requires the improvement of existing technology. The court rejected
Chrysler's contention, basing its holding on the legislative history of the Safety Act. The court did,
however, take note that "the agency [may not] impose standards so demanding as to require a
manufacturer to perform the impossible, or impose standards so imperative as to put a manufacturer out
of business."" Chrysler's second argument — that the standard was not "practicable" because airbag
technology was not, in 1972,developed to the point where airbags could be installed in all manufactured
cars — also was rejected. The court reasoned that, in view of the present state of the art, the 1975 goal of
implementation was "practicable"." The court did, however, invalidate that portion of the standard
involving "objective" testing of the airbags due to a lack of specificity in the testing procedure."
In a subsequent case dealing with the interpretation of the practicability of a safety standard, the United
States Court of Appeals for the District of Columbia, in National Tire Dealers and Retreaders Association
versus Brineger," invalidated standard No. 117 to the extent that it required permanent labeling of size,
inflation, rating and type to be molded into or on one sidewall of tire retreads." Utilizing the Seventh
Circuit's definition of "practicable" from H & H Tire, the court concluded that permanent labeling
"would be unreasonably costly and economically unfeasible.""
Recently, the United States Court of Appeals for the Ninth Circuit invalidated Standard No. 121
requiring minimum anti-lock stopping distances for large trucks. In Paccar, Inc. versus National Highway
Traffic Safety Administration" the court found the braking standard to be neither reasonable nor
practicable at the time it was put into effect. The court based its holding on the fact that NHTSA in its
testing of the new braking devices had amassed evidence that the unreliability of the systems could cause
results "in some circumstances... more hazardous than the performance of pre-standard vehicles.""The
standard, therefore, in light of such evidence was both unreasonable and an abuse of agency discretion.

- 13 -

377
Pollution Control
Beginning with the Clean Air Act Amendments of 1970," Congress required the
Departmen
Education and Welfare to set emission level standards for automobiles manufactur t of Health,
ed after 1970
according to a definite timetable and percentage reduction. Prior to that time,the federal
government had
encouraged the voluntary reduction of pollutants through the use ofadministrative standards
which were
limited by the existing economic feasibility and technological development of the
pollution control
devices." The Amendments of 1970 went beyond previous legislation by setting statutory
standards for
the three main auto-related pollutants; hydrocarbons(HC),carbon monoxide(CO),and
(NO.). By the 1975 model year, emission levels of these pollutants were to be reducednitrogen oxides
by at least 90
percent from the levels permissible on the 1970 models." These highly restrictive
standards were
intended to act as "shock treatment" to the auto industry in the "war against air pollution"
."
The 1970 Amendments, however, authorized the Administrator of the newly created
Environmental
Protection Agency to grant a one year delay ofthe automotive standards in the event that
evidence showed
that they would be unachievable despite good faith efforts at compliance." When it became
apparent that
the auto industry could not comply with the 1975 standards, the Administrator initially was
reluctant to
grant the one year delay.
As a result, the industry brought suit in the Court of Appeals for the District ofColumbia
in International
Harvester Co. versus Ruckelshaus.59 After reviewing the evidence presented by the industry and
the E.P.A.
the court held that the E.P.A.'s denial of the suspension of 1975 standards could not be
affirmed. The
court remanded the case in order to allow the Administrator of the E.P.A. time to produce
presentation of the reliability of the methodology used in determining that the technologya reasoned
would be
available for the 1975 models.60 In reaching its decision the court weighed the economic
risks to the
industry resulting from the imposition of an unobtainable standard against the ecological
ramifications to
the environment resulting from a one year suspension of the standard.m
Subsequently, the Administrator delayed the HC and CO standards for one year.
When the
granted, however, the Administrator imposed two sets of interim standards,one for Californiadelay was
for the other forty-nine states (Table 2). In June 1974, the Clean Air Act was again amendedand one
by the
Energy Supply and Environment Coordination Act62 which further delayed new car emission
while carrying over through the 1976 model year the administrative interim standards.standards
The Act
authorized the Administrator of the E.P.A. the power to grant an additional one year delay
of
CO standards through 1977. The Act also postponed the NO,reduction until the 1978 the HC and
model
year.
Subsequently,the Administrator suspended the standards until 1978.
'
6 In 1977,Congress reacted to this
series of delays by passing the Clean Air Act Amendments of 1977."

- 14 -

48-401 0 - 79 - 25

378
Table 2
Automobile Emission Standards: 1968 to 1978
(grams per mile)
Pre-1968 cars (uncontrolled)

HC
8.7

CO
87.0

NO.
3.5

1974 Federal Standards

3.0

28.0

3.1

1975-76
Federal — 49 States
California

1.5
.9

15.0
9.0

3.1
2.0

1977
Federal — 49 States
California

1.5
.41

15.0
9.0

2.0
1.5

.41
.41

9.0
3.4

1.5
.4

1978*
California
Statutory

"Prior to 1977 Amendments. See Table 3.
Source: H.R. Rep. No. 294, 95th Congress, 1st Session. 233 reprinted in [1977] U.S. Code Cong. & Ad.
News 1077, 1312.

and 1979
The 1977 Amendments extended the then existing 1977 standards through model years 1978
to the initial90
with a new interim standard in effect for 1980. The 1981 and beyond standards conform
allowable NO.
percent reduction imposed by the 1970 Amendments with the exception of an increase in
require each
to 1 gram per mile (Table 3). While relaxing this standard, the 1977 amendments
the 90
to
manufacturer to engage in research activities and build prototype automobiles designed meet
research
percent reduction in Na emmissions. Exact NO,standards will be based on the results of these
grams per
activities. The E.P.A. Administrator may waive the CO standard up to a maximum of seven
interest, good faith
mile for the model years 1981 and 1982 if it is found to be essential to the public
to be available(and a
efforts to meet the standards have been made, and the technology is considered not
National Academy of Science study has not indicated that the technology is available).65
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Table 3
Automobile Emission Standards: 1977 and Thereafter
(grams per mile)
Model Year

HC
1.5

15.0

1980

.41

7.0

2

1981 ;in.1 thervi&c,

.41

34'

12

1977-79

CO

NO,
2

' Possible two year waiver to 7 g/m.
'Innovative techology or diesel waiver to 1.5 g/m.
Source: H.R. Conf. Rep. No.564,95th Congress, 1st Session 166 reprinted in[1977]U.S.Code
Cong.& Ad.
News 1077, 1547.

Fuel Economy Standards
In an attempt to deal with the impact of the 1974 Arab oil embargo, Congress passed the Energy Policy
and Conservation Act of 1975.66 The primary purpose of this Act was to reduce the consumptio
n of
petroleum in the United States in order to minimize the nation's dependence on foreign energy
sources.
The Act includes mandatory minimum automotive fuel efficiency standards beginning with the
1978
model year."7 The statute mandates that by the 1985 model year, the average fuel economy for passenger
automobiles must be twenty-seven and one-half miles per gallon.68 The House Report on the legislation
rationalized the need for mandatory standards on the belief "that the necessity for insuring
major
improvements in automobile fuel economy is so clear that legally enforceable requirements
respecting
improvement of fuel economy must be imposed." 9 The minority report, however, disagreed,
stating
emphatically that the "bill ignores the economic law of supply and demand and attempts to substitute
for
that law the unattractive power of government control over the decisions of our private citizen
consumers."7°
In addition to the 1985 fuel standard,fuel economy standards for the model years 1978-80 were specified_
by the statute without provision for delay.7'For the years 1981-85, Congress delegated the power to
set
interim standards within the 1980 and 1985 levels to the Secretary ofthe Department ofTransportation72
(Table 4). These standards, issued in 1977, require the largest increases in fuel economy during the
first
three years (six miles per gallon), while tapering off in the final two years(one and one-half miles per
gallon).73 As mandated by statute, 74 the Secretary has determined these standards to be the maximum
feasible average fuel economy level for this period. The Secretary also has the power to amend, without
Congressional approval, the 1985 and thereafter standards to any new "maximum feasible" level which
not below twenty-six miles per gallon or above twenty-seven and one-half miles per gallon.75 The is
term
"maximum feasible" presumably includes the consideration of practicability, cost, and available
technology.76
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Table 4
Interim Fuel Economy Standards
Model Year
1978
1979
1980
1981
1982
1983
1984
1985 and therafter

Average Fuel Economy
Standard (M.P.G.)
18.0
190
20.0
22.0
24.0
26.0
27.0
27.5

the Secretary to the extent that it
The statute does provide for the temporary reduction of a standard by
noise, and property loss standards
can be demonstrated by a manufacturer that emission, safety,
greater than one-half mile per
applicable after 1975 have resulted in the reduction offuel economy levels
and conducted by the
be
gallon.77 The test procedures for compliance with the statute are to determined
Environmental Protection Agency.78
manufacturer for use within
The fuel economy standards are 'fleet averages' of the cars produced by each
safety standards in that the latter
the United States.79 Thus, the fuel economy standards differ from the maximum average for the entire
a
require each automobile to meet the standard while the former require
output of a manufacturer.
average after 1980.80 This
Foreign imports by a domestic manufacturer are not includable in the fleet
global specialization of labor and
exclusion makes it more difficult for domestic producers to utilize
market. In addition, given the large
production facilities in the supplying of small cars to the American
requirement likely will force U.S.
market share held by foreign producers in the small car market, this
their "full size" cars and
automakers to reduce the size, and thereby product differentiation between
U.S. automakers' ability to offer cars
foreign produced cars. As a result, this requirement will reduce the
in their most profitable market segments.
the manufacturers to submit
Enforcement of the fuel economy standards has been facilitated by requiring penalties may be imposed.82
civil
reports and evidence to the Secretary.8'In the event of noncompliance, within a model year for each
produced
The civil penalty consists of a fine of five dollars per vehicle
the maximum permissible level. Beginning
one-tenth ofa mile that the manufacturer's fleet average is over
to promulgate by rule an additional
with the 1981 model year, the Secretary also will have the power a mile.'" This penalty, however, may
of
nth
one-te
each
for
dollars
ten
of
total
maximum
a
to
up
penalty,
modification is necessary in order to
be reduced in the event the manufacturer demonstrates that the the Federal Trade Commission has
prevent its insolvency or bankruptcy. Modification also may occur if
prevent a substantial lessening of
certified that reduction of the penalty standard is necessary in order to
competition within the industry.
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\Vhile the statute does provide for carryover credit provisions from one model year to the next in the
event of over-compliance with the standards to be used in a model year where the standard has not been
met, the violation of the statute continues in force for that year. This unlawful conduct could result in the
manufacturer's civil penalties may be made subject to modification at the discretion ofthe administrator.
Thus, the carryover credit could perhaps be rendered ineffective by administrative action.84 Finally,
judicial review of the standards may be sought within the prescribed time in the United States Court of
Appeals by any person "adversely affected" by any regulation issued under the statute.85
Judicial Standards for Analysis:
Aqua Slide and American Petroleum Institute
Two recent cases decided by the United States Court of Appeals for the Fifth Circuit have explicitly
required the utilization of a cost-benefit methodology in order to determine the "reasonableness" of an
administrative regulation.
In Aqua Slide 'N' Dive Corp. versus Consumer Product Safety Commission,' the court was faced with the
question of whether a safety standard for swimming pool slides" was "reasonably necessary to eliminate
or reduce an unreasonable risk of injury" as required by the Consumer Product Safety Act." The
regulation required warnings to be affixed to the slides in order to deter dangerous belly slides,"and also
required a chain to be fixed to the slide ladder in order to avert drownings which might result from
installation of the slides in deep water as mandated by the regulation.9° The court first determined that
substantial evidence, rather than an arbitrary and capricious standard of review, should be applied in
judging the validity of the regulation.9' The court then addressed the problem of interpreting the
"reasonably necessary" language of the statute. The courtfound this to"depend[]upon the nature ofthe
risk, and the reasonableness of the risk is a function of the burden a standard would impose on a user of
the product."9 Consideration of increased prices to consumers,decreased availability to purchasers and a
reduction in the usefulness ofthe product also were deemed relevant.The court recognized, however,that
consumer awareness of the potential risk involved may turn an "unreasonable risk" into a reasonable
one." The court further noted that in order for any standard not to be invalid, the agency must
demonstrate that the standard reduces the risk in question, no matter how remote the chances of injury
from the hazard may be."
The court first considered the validity ofthe warning signs, utilizing the test of"whether the benefit[ofthe
warning signs] has a reasonable relationship to the disadvantages the sign requirement imposes."n Since
the economic impact study of the Consumer Product Safety Commission was insufficient to demonstrate
the reasonable necessity of the warning signs, the court set aside the regulation.'
The court then proceeded to invalidate the section of the regulation which required installation of the
slides in deep water accompanied by a safety chain on the ladder. The deep water placement was imposed
in order to reduce the injuries resulting from 'hitting bottom'. This placement, however, resulted in an
increased risk of drowning, which the ladder chain was designed to mitigate. The court determined the
validity of the standard by balancing the increased risk of drowning against the reduced sliding injuries.
Since the Consumer Product Safety Commission failed to produce evidence that the ladder chain would
work in deterring drowning, the balance collapsed and the standard was therefore invalid.97
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Less than seven months later, the Fifth Circuit in American Petroleum Institute versus Occupational Safety
and Health Administration98 invalidated an OSHA regulation limiting benzine exposure in the workplace.
In 1977, OSHA promulgated regulations reducing permissible exposure by 90 percent from the 1971
standard." This action was based primarily on the results ofthree studies which showed an increased risk
of leukemia in workers who had been exposed to benzine at levels in excess of 100 times the 1977
permissible levels.w° The court interpreted the "reasonably necessary" language of the Occupational
Safety and Health Act'°' to require an estimate of the expected benefits of the regulation "in order to
determine whether the benefits bear a reasonable relationship to the standard's demonstrably high
costs."1°2
The Aqua Slide interpretation of -reasonably necessary" in the court's view also applied to OSHA
regulations, requiring "the agency to assess the expected benefits in light of the burdens to be imposed by
the standard. Although the agency does not have to conduct an elaborate cost-benefit analysis, it does
have to determine whether the benefits expected from the standard bear a reasonable relationship to the
costs imposed by the standards."'" The court reasoned that, since OSHA failed to provide such an
estimate supported by substantial evidence, the standard must be set aside.'°4
While other circuits have not as of yet required an estimation ofthe relevant costs and benefits associated
with an administrative regulation,'" the Fifth Circuit's approach is not necessarily at variance with their
existing decisions.106 The Seventh Circuit's opinion in H & H Tire, dealing with auto retreads,107 could
easily be construed to require the utilization of a cost-benefit methodology in determining the validity of
auto safety regulations. Justice Stevens' concurring opinion in that case suggests explicitly that such a
standard of review may be required by the statute.'°8 In any event, administrative regulations may no
longer be subject to automatic judicial validation upon an agency's presentation of less than substantial
evidence which only purportedly demonstrates the benefits ofthe regulation, without giving due regard to
the costs involved in its implementation. This fundamental issue may be resolved by the Supreme Court,
which, on February 22, 1978, granted certiorari on American Petroleum Institute.
More recently, the Congress has begun to return its attention to the relative benefits and costs of
government regulation. In January 1979,Senator Charles Percy introduced a bill "that would require the
government's 18 independent agencies to draw up economic impact statements before issuing new
regulations."09 If passed, the bill would effectively extend the President's executive order that currently
requires economic impact statements from approximately 90 executive agencies to all government units.
Legal Constraints on Pooling Technology
Analyses of the economic impacts of regulations necessarily involve the degree to which firms may legally
alter their existing modes of operation. One method of reducing the large capital costs incurred by each
manufacturer in producing the technology that is required to meet the various automotive regulations is
to permit the pooling of research and development efforts by all firms within the industry. Duplicative
effort would be lessened while the pace of innovation could be quickened through utilization of
economies of scale."°
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Such a joint effort, however, may be in violation of the antitrust laws. The Safety Act of 1966 specifically
provides that no activity mandated by the Act "shall be deemed to be exempt from the antitrust laws of
.
the United States . . "
The legislative history of the provision is no less assuring, warning
manufacturers that "Mlle committee ... in no way intends to change the application ofexisting antitrust
laws with respect to cooperative activities among automobile manufacturers in the field of safety
development."2
While case law on the antitrust implications of joint research is sparse, the Supreme Court has found
"cross-licensing" agreements on patents between competitors to be in violation of the antitrust laws."3
"Cross-licensing" involves the exchange of patents among competing producers. Thus, while patent cases
may not be controlling when only joint research is involved, the rationale of these cases when coupled
with recent court decisions restricting the flow of information between competitors''4 may raise serious
questions as to the legality of any joint effort. In fact, the major United States automobile manufacturers
entered into a consent decree in 1969 to refrain from cross-licensing, pooling of technology, and joint
research related to auto emission control devices for a period of ten years in response to a suit by the
Antitrust Division of the Department of Justice."5 The high concentration of the automotive industry
makes it a particularly vulnerable target for anticompetitive activity charges by the government and
private producers or consumers."6 The risk of incurring treble damages and millions of dollars in
attorney's fees in defending an antitrust suit, may not be worth the benefits of joint research and
development efforts.
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III — THEORETICAL FRAMEWORK
The theoretical framework used in this study is rooted in the discipline of modern micro-economic
thinking. Consumers and producers behave rationally: Consumers equate the after-tax cost or full price
of a good to its utility relative to other opportunities to consume or save; producers seek to maximize their
return on capital. The market place is characterized by voluntary exchange by both consumers and
producers.
Within this frnnework , the amount demanded for a given product is a function ofthe price to the buyer:
the higher the price,the less demanded.This relationship is summarized by the familiar downward sloping
demand curve. Symmetrically, the willingness to supply a product is a function of the net proceeds
received by the seller: the lower the net proceeds the less supplied. This relationship is summarized by the
familiar upward sloping supply curve.
It is the combination of these forces that underlies the allocation of resources in the general economy,and
the determination of the quantity and price of various goods produced and consumed. In a world of no
taxes or other impediments to trade, the level of output and the price of a good are determined by the
intersection of the supply and demand curves. Only at this level of output and price is the amount
consumers are willing to purchase precisely equal to the amount sellers are willing to provide.
The Wedge
Whenever an economic disincentive is imposed on the system, however, the price paid by the consumer
no longer is equal to the price received by the supplier, and a "wedge" between demand and supply
occurs. Such disincentives arise from the imposition of taxes, lump-sum transfers, or government
mandated actions for producers that yield private benefits less than the associated costs of providing
them. For the auto industry, such outlays would include expenditures on pollution control devices, fuel
efficiency and safety that are in excess of what would have been spent in the absence of government
regulations. For example, if mandated improvement in fuel efficiency for autos was equal exactly to the
improvement that would have been demanded by market forces, then the level of investment associated
with improving fuel efficiency would be unaffected; the effective level of regulation would be zero. Any
increase in the price of a car as the result of these expenditures would be equilibrated with the added value
of improved mileage per gallon. A wedge would not be created in this hypothetical case.
To the extent that fuel efficiency requirements exceed what would have been demanded in an unregulated
market, however, the increased price associated with meeting the excessive component ofthe standards is
no longer offset by increased value to the buyer. Since future production of automobiles is conditional
upon compliance with the regulatory standard, expenditures necessitated by the mandate are a part ofthe
firm's long run costs. These expenditures increase the firm's long run marginal cost at every level ofoutput
just as investments to enhance productive capacity — including such lump sum items as construction of
plants and assembly lines — are a portion of the marginal cost of production in the long run. Hence,the
excessive component of a regulatory standard represents a wedge. In this case, the proceeds flowing from
the higher price may be viewed as the cost to the buyer of regulatory compliance, rather than as
compensation to the auto-maker for supplying value-added in the car. The price paid by the consumer is
no longer equal to the price received by the auto-maker. The price per car to the buyer is raised while the
net amount received per car by the supplier is lowered.
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If the regulatory burden, or wedge,is related directl
y
valorem tax. Regulatory burdens which are an absoluto the price of a good,then it is equivalent to an ad
te amount per unit also can be expressed
valorem tax given the unit price. Similary,ifthe
regulatory burden is fixed without regard to outputas an ad
,it may
be expressed as an ad valorem tax given the unit volum
e and price. Thus, in all cases, the impac
regulatory wedge on an industry can be summarized
t
by expressing the regulatory burden as an ad of a
valorem
tax. The loss of output resulting from excessive regula
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requir
ements, therefore, is determined by
thickness of this wedge — the difference between the
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of
wedge, the lower the level of economic activit
regulated (Figure 1).
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Impact of the Wedge on Different Firms
When analyzing the impact of a uniform regulation on different firms within an industry, the form ofthe
regulatory wedge becomes a critical consideration. If a regulatory wedge is in the form of an ad valorem
burden,then it is equivalent to a sales tax. Assuch,it falls most heavily on those firms operating the closest
to the long-run, breakeven point. For example, ifs 5 percent ad valorem tax wedge were imposed on an
industry, and the burden is shared evenly between the consumer and producer, then a firm with a 10
percent profit margin on sales most likely would be able to adjust to the wedge, whereas the firm with a 2
percent profit margin might have to cease operation.
A per unit burden would bear most heavily on those units with the least value added, and therefore the
lowest price. In such a case, a fixed cost per unit is equivalent to a higher ad valorem tax on units of the
lowest value. Therefore, a uniform industry regulation that can be characterized as a per unit burden
would discriminate against firms specializing in the production of lower priced goods relative to firms
specializing in the production of units of higher value.
Finally, if the regulatory burden is fixed without regard to the quantity of output, it is equivalent to a
lump-sum tax. Given the same general unit value of output,such a uniform industry requirement would
impair the performance of small firms relative to large firms. In this case,the lower the quantity ofoutput,
the higher the equivalent ad valorem tax rate.
Regulatory Burdens and the Auto Industry
An understanding of the impact of different regulatory wedges on competition within an industry
requires some estimates ofthe shape ofeach firm's demand and supply curves. Empirical estimation ofthe
responsiveness of the change in quantity demanded to an increase or decrease in price — the price
elasticity of demand — often is plagued by a large number of problems. However,there is a large body of
research on the demand for new car sales in the United States.
Previous research on total automobile demand in the U.S. market has been
extensive . . . most past econometric work has explained new car sales as a
function of a price index series, income, a variable for credit conditions, and a
lagged sales or lagged stock variable. Estimated price elasticities from these
studies have centered around -1.0.1
An elasticity of -1 implies that the total revenues will remain unchanged for any increase or decrease in
quantity demanded. Thus, the revenues lost from decreasing prices are precisely offset by the increase in
revenues by the additional units sold. Our analysis will assume that the price elasticity ofdemand is equal
to -1.
Unfortunately, there are no reliable studies of the price elasticity of supply for the automobile industry.
And,it is beyond the scope of this paper to include such an empirical effort. However,from a theoretical
point of view, the supply of factors' services to the auto or any other industry would be expected to be
very sensitive to changes in the price or, in the case of capital, rates ofreturn. This is because competition
for factors' services forces factor prices to equilibrate across industry lines. Therefore, small changes in
price would be expected to lead to relatively large changes in quantity of supply available.
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In addition, we will make several simplifying assumptions. All firms producing automobiles will be
treated as if they have similar access to resources, information and other factors that determine the
minimum price necessary to pay the opportunity cost of the resources used in production. As a result,
each firm will be assumed to have identical long-run cost functions. In this context, differences among
firms, such as higher output levels of one firm, or larger profit margins can be shown by altering the
relative position of the demand curve facing each firm. This approach permits us to focus directly on the
changes in the cost of production associated with the different forms of regulation, and does not bias the
conclusion. Finally, we assume information and transaction costs associated with the sale ofautomobiles
are insignificantly small when compared to the selling price of automobiles.
The experience of the automobile industry, both in this country and abroad, is that larger firms enjoy
economies of scale, so that larger outputs are produced at lower unit costs. This is illustrated by the
downward sloping long-run average cost curve in Figure 2. The associated long-run marginal cost curve
also is shown.
Since we are assuming that all firms in the industry have identical long-run marginal and average cost
curves, firms with superior abilities to produce automobiles(signified by greater market share) will have
demand curves above and to the right of firms enjoying smaller market shares(Figure 3). The power of
firms in the auto industry to affect the price of new cars is recognized by the downward slope of these
demand or average revenue curves. The associated marginal revenue curves also are given.

Price

Figure 2

Figure 3

Long Run Average and Marginal
Cost Curves

Revenue and Long Run Cost Curves
of a Small and Large Firm

P cr

Large firm
Long run
average COSI

long run
marginal coat
\ Long run
ar--

Long run
marginal coat

2.11111Il COSI

Small finn
revenue

a.vera.e
r
fi
e:nut
r

Quantity

Quantity

- 24 -

388
Price
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"I he effects of a flat rate ad valorem regulatory wedge may be portrayed by a uniform upward shift
in the
long-run marginal and revenue cost curves. The regulatory wedge itself is depicted by the triangle shown
in Figure 5. The height of the triangle represents the difference between long run marginal
cost with
regulations (dashed line) and long run marginal cost without regulations. This distance represents
the
difference between the cost to consumers collectively of purchasing the marginal unit of output,
and the
returns to factors employed in producing and in selling this unit. It also represents the
resources
consumed in producing the marginal unit to comply with the effective regulatory requirements.
The
greater the marginal regulatory requirement:
I) the greater the ,eraratinn between ,vhcit rrc,imers collectively pay for the marginal unit and
what
the producer receives; and,
2) the lower the quantity of output.
Figure 5
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The impact of a flat rate ad valorem regulatory wedge on the small firm is greater than for the large firm
(Figure 6). Because the auto industry is characterized by economies ofscale, the smaller firm operates with
smaller profit margins. The quantity supplied by the larger firm will fall by more in both absolute and
proportionate terms. But, this effect will be more than offset by the much larger reduction in the small
firm's profit margin. Hence, a flat rate ad valorem regulatory or tax wedge will discriminate against the
smaller auto producer. In the extreme case,a uniform increase in the ad valorem wedge would put the small
firm's long-run average cost curve above its long-run revenue curve,and hence put it out of business,long
before the large firm would realize a similar fate.
The analysis of the impact of a per unit tax or wedge on ditterent tirms within the auto industry is more
difficult. If a smaller firm specialized in luxury cars, for example, then a uniform regulation increasing per
unit costs by a standard amount can be represented by a smaller increase in its long-run marginal and
average cost curves, whereas a larger firm specializing in the lower end of the market would experience a
disproportionate increase in its cost and revenue curves.
For whatever reasons, however, the largest automaker, GM,also dominates the U.S. luxury car market.
Therefore, the effects of a uniform regulation on the U.S. auto industry increasing per unit costs by a
standard amount will be similar to but of a greater magnitude than the effects described for the flat rate ad
valorem wedge.
To the extent that the overall regulatory requirements now facing the auto industry shift the product mix
of the industry toward output of lower unit value, the effect of any per unit burdens will be magnified,
reducing further the equilibrium quantity of output for the industry. Moreover, to the extent any firm
within the industry is forced to change relative to its competitors its preregulatory product mix toward
lower unit value output in order to achieve compliance, its performance will deteriorate relative to its
competition.
Finally, the impact of a uniform regulatory standard requiring fixed expenditures to achieve compliance
can be represented by an ad valorem wedge that is greater at smaller levels of output(Figure 7). The larger
reduction in the quantity supplied by the large firm relative to the small firm under a flat rate ad valorem
wedge burden will become less severe, or, in the case illustrated, reversed. As a result, the differential
impact on a small firm of a uniform standard that requires fixed expenditures is significantly greater than
the differential impact implied by flat rate ad valorem wedge burden. In the case illustrated,the profits for
the small firm shrink from the diagonally shaded area to the cross-hatched shaded area, a proportionate
decline several times that of the larger firm.
Thus, whatever the regulatory standard, given the cost curves consistent with the structure of the auto
industry, the smaller firm's performance can be expected to be impaired relative to the larger firm.
Moreover, to the extent the regulations require fixed or minimum expenditures unrelated to the quantity
of output, this differential impact will be magnified. Finally,any relative shift among U.S.automakers,or
between the U.S. auto industry and foreign producers towards cars oflower unit value,can be expected to
lead to a deterioration in the relative performance of the "adjusting" firms.
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Other Effects of Regulations
By their very nature, regulations reduce diversity; each requirement, in turn, eliminating features
previously available in the market place. The more aspects of a product that are regulated, the narrower
the distribution of product choices around the "average" or "standard" for the mass market. Thus,the
introduction of a regulation implies directly the reduction in opportunities for firms to specialize in
providing unique combinations of features to the consumer. Moreover, the disproportionate regulatory
burden on the small specialty firm implies that it will realize a disproportionate reduction in the resources
available to be invested in innovation.
As specialty firms are forced to offer products with fewer unique combinations offeatures, the value of
their output to the consumer(holding production costs constant)falls. At any given price, the demand for
its product will fall. This can be represented by a shift downward in the firm's demand curve and a
consequent movement in its marginal revenue curve.
In the auto industry, the largest firm is the same firm that offers a full line ofcars designed to appeal to the
widest possible market, whereas the smaller firms have tended to concentrate their efforts in specific
market segments. The smaller the firm, the more specialization away from the mass market.
Because of this industry characteristic, the innate, second order effect of regulations — the reduction of
diversity — further discriminates against the industry's small firms. Their implementation implies
directly these firms will realize additional reduction in profit margins and loss of market share over and
above those indicated by the primary effect of the regulatory wedge.
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IV — ANALYTICAL FRAMEWORK
There are several distortions in the generally accepted accounting approach to the calculations of profits,
net worth, and the rate of return that introduce biases in financial statements and calculations. Where
possible, these biases should be reduced or eliminated, and the financial statements of a corporation put
on an economic basis)
Such adjustments are particularly important when analyzing the relative impact of government
regulations on the major firms in an industry. It is economic, not accounting,returns that determine stock
prices, the cost of capital, and overall viability of firms in the market place. Moreover, these economic
adjustments reduce the chances of using biased data that would distort comparisions of performance
among companies and,for a single company, distort comparisons of performance for different operating
periods.
Several corrections to accounting rate of return measurements can be made to produce more accurate
measures of a firm's economic performance.
• Biases from changes in prices can be nearly eliminated by converting current data to constant dollars.
This is a necessary first step when making year to year comparisions. For example,in current dollars,
Chrysler's 1976 profits of $423 million represent its best earnings performance since 1954,$132
million better than its previous high point of $291 million in 1968(Table 5). On a constant dollar
basis, however, 1976 profits were $449 million (expressed in 1977 dollars),$102 million less than
1968, when earnings expressed in 1977 dollars totalled $551 million (Table 6). (Price level
adjustments are given in Appendix A.)
Price level adjustments also are imperative when rates of return compare cash inflows from
investment in one period to cash outflows in another period.
• Biases from expensing can be reduced significantly by identifying resource expenditures that occur
before actual production and by determining the appropriate economic life after production begins.
For example, research expenditures should be recognized as capital investments whose value first
accumulates and then, when employed in an actual product, depreciates over a given number of
years.'
• Biases from the omission of fixed costs can be avoided by measuring the rate of return on an
investment over its life cycle. Advertising expenditures are fixed cost investments that influence not
only sales during the current period, but in subsequent periods as well. Thus, they should be
capitalized and depreciated over their effective life span.3
• Biases from the underdepreciation of fixed assets and undercosting of goods sold can be minimized
by adjusting depreciation and inventory valuations to a replacement cost basis. These adjustments
can be significant, particulary during periods of rapidly rising prices (Appendix B). But consistent
data prior to 1976 were not available, and these adjustments were not made.
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2071.600
3466.200
2676.300
3565.000
2165.400
2643.000
3007.000
2127.300
2377.600
3505.300
4287.300
5299.900
5649.500
6213.400
7445.300
7052.200
6999.700
7999.300
9759.100
11774.400
10971.400
11598.400
15537.800
16708.300

Year

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
/966
1967
1968
1969
1970
1971
1,,72
1973
1974
1975
1976
1977

1992.800
3145.000
2562.200
3224.000
2170.500
2576.600
2857.600
2034.600
2185.400
3088.700
3757.700
4702.500
5129.500
5667.100
6652.900
6671.100
6755.000
7583.600
9102.600
10992.600
10759.700
11429.700
14613.400
16055.900

Current
Expenses
16.600
27.700
21.400
28.500
17.300
21.100
24.100
17.000
19.000
28.000
34.300
42.400
45.200
49.700
59.600
56.400
56.000
64.000
78.100
94.200
113.000
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124.300
133.600

Advertising
and
Promotion
43.500
72.800
56.200
74.900
60.600
66.100
69.200
63.800
59.400
87.600
111.500
121.900
135.600
155.300
171.200
176.300
196.000
208.000
190.500
247.000
24 1.200
199.000
280.400
336.800

General
Research
18.700
220.700
36.500
237.600
-83.000
-20.800
56.100
11.900
113.800
301.000
383.800
433.100
339.200
341.300
561.600
148.400
-7.300
143.700
387.900
440.600
-142.500
_149.500
519.700
182.000

Pretax
Profit

Sales, Expenses and Profits, 1954 to 1977
(millions of current dollars)

Chrysler Corporation

Table 5

2.400
4.300
6.000
14.400
9.700
10.600
9.600
9.500
12.300
23.700
18.900
13.600
13.500
27.600
50.300
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-21.700
-1.600
19.100
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4.000
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115.200
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Other Income
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EMduaimu

2.600
175.000
22.500
132.000
-39.500
-4.700
33.600
10.300
60.700
163.100
189.000
213.300
16 3.500
168.500
321.200
80.300
-21.400
58.300
186.500
1g3.7n0
-86.400
26.400
212.300
93.500

Taxes

Profit

18.500
100.000
20.000
120.000
-33.800
-5.500
32.100
11.100
65.400
161.600
213.700
233.400
189.200
200.400
290.700
88.800
-7.600
83.800
220.500
255.400
-52.100
-259.500
422.600
163.200

After-tax

00
e.0
01

Current
Expenses

4418.625
6957.965
5486.510
6716.667
4456.879
5279.918
5843.763
4177.823
4478.279
6342.300
7700.205
9461.771
9979.572
11004.078
12600.190
12173.540
11892.606
12919.250
14849.266
15839.481
13057.888
12685.572
15513.164
16055.900

Sales

4593.348
7668.584
5730.835
7427.083
4446.407
5415.984
6149.284
4368.172
4872.131
7197.741
8785.451
10663.7E3
10991.245
12064.854
14100.947
12868.978
12323.415
13627.428
15970.228
16965.994
13314.806
12872.808
16494.480
16708.300

Year

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1570
1'71
1972
1973
1974
1975
1976
1977

96.452
161.062
120.343
156.042
124.435
135.451
141.513
131.006
121.721
1'9.877
228.484
245.272
263.813
301.593
324.242
321.715
345.070
354.344
310.767
355.908
292.718
220.866
297.665
336.800

36.807
61.283
45.824
59.375
35.524
43.238
49.284
.4.908
38.934
.7.495
7C.287
85.312
87.938
96.505
112.879
102.920
98.592
109.029
127.406
135.735
137.136
132.297
131.953
133.600

General

Research

Promotion

and

Advertising
41.463
488.274
78.158
495.000
-170.431
-42.623
114.724
24.435
233.197
618.070
786.475
871.429
659.922
662.718
1063.636
270.803
-12.852
244.804
632.789
634.870
-172.937
-165.927
551.698
182.000

Pretax
Profit

Sales, Expenses and Profits, 1954 to 1977
(millions of 1977 dollars)

Chrysler Corporation

Table 6

5.322
9.513
12.848
30.000
19.918
21.721
19.632
19.507
25.205
48.665
78.730
27.364
26.265
53.592
95.265
37.774
-.8.204
-2.726
31.158
12.248
4.854
-92.786
122.293
74.700

Other Income
and
Deductions

Taxes
5.765
276.549
48.180
275.000
-81.109
-9.631
68.712
21.150
174.385
334.908
387.295
429.175
318.093
327.184
608.333
146.533
-37.676
99.319
304.241
279.107
-104.8S4
29.301
225.372
93.500

Profit

41.020
221.239
42.827
250.000
-69.405
-11.271
65.644
22.793
134.016
331.827
437.910
469.618
368.093
389.126
550.568
162.044
-13.380
142.760
359.706
368.011
-63.228
-288.014
448.620
163.200

After-tax

CO

VD
=
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In the absence of these adjustments, a firm's rate of return will tend to be overstated in some periods
and
understated in others. For example, under current tax law, increased research and development
expenditures are expensed in full in the year incurred. Accounting rates ofreturn that compare the
ratio of
current income to net worth, as obtained from the balance sheet, understate the rate of return in such
periods. Rates of return in subsequent years, however, tend to overstate the actual rate of return because
the investment in research and development yields additional revenues. Yet, net worth does not show the
implicit intangible capital that remains within the firm.
Even with these adjustments, not all biases will be eliminated,and some new ones may be introduced. For
example, in adjusting for both accumulation and depreciation, we must identify the resources to be.
included. We must also find the appropriate total economic life of each resource identified. In addition,
separating capital expenditures from current expenses during any period is not easy. Like data errors, not
all of these problems can be eliminated. Yet minimal adjustments (with some remaining potential
corrections) yield significantly improved estimates of the true economic rate of return.
Making the Economic Adjustments
The effects of capitalizing and depreciating advertising, promotion, and research and development
expenditures for Chrysler Corporation are shown in Table 7. All amounts are expressed in constant
1977
dollars. Current sales less current accounting expenses (operating costs, depreciation on physical plant
and equipment, overhead, advertising, marketing, and research expenditures) are given in column 1.
Column 2 of this table shows current capital expenditures for advertising and promotion activities. The
economic depreciation for these activities is shown in column 3 where straight-line depreciation is used,
and advertising and promotion are depreciated for two years. In 1955,depreciation of advertising is $49.0
million ($18.4 million for 1954 and $30.6 for 1955). The current capital value and balance for future
depreciation of these activities is given in column 4. This current capital value is to be added to
inflation-adjusted net worth and assets of the firm.
The current year's basic research and development expenditures(where basic research is stipulated to be
2.4 percent of the research budget) do not yield revenues for the current year. They, therefore, are not
depreciated in the current year. On the other hand, these expenditures do represent an asset —
conceivably, information collected could be sold — and are, therefore, added to adjusted net worth and
assets. Moreover, until the asset begins to yield revenues to the firm, the research expenditures
accumulate in value at the opportunity cost of capital (specified as 10 percent). This period of
accumulation is two years for development and five years for basic research. When the period of
accumulation of research capital is completed, the research capital is transferred to the general research
capital account, column 5. Thus, in 1954, the original $43.5 million in research and development is
price-adjusted to $96.5 million in 1977 dollars and accumulated for its economic life. Since development
expenditures accumulate for two years, 97.6 percent of the accumulated 1954 research and development
outlays or $113.9 million may be reckoned as capital in 1956. Depreciation of general research for each
year is shown in column 6. In 1956, depreciation of development is $38.0 million, yielding a balance of
$75.9 million in research capital(not shown in table). The price level correction is important here because
of the assumption that some research expenditures do not begin depreciating (that is, are not charged
against the revenues they produce) for five years or more after the outlay occurs.
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174.723
710.619
244.326
710.417
-10.472
136.066
305.521
190.349
393.852
855.441
1085.246
1207.012
1011.673
1060.777
1500.757
695.438
430.810
708.177
1070.962
1126.513
256.917
187.236
981.316
652.400

Year

1954
1955
1956
1957
1956
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977

36.807
61.283
45.824
59.375
35.524
43.238
49.284
34.908
38.934
57.495
70.287
85.312
87.936
96.505
112.879
102.920
98.592
109.029
127.406
135.735
137.136
132.297
131.953
133.600

Advertising
and
Promotion

14.404
49.045
53.554
52.600
47.449
39.381
46.261
47.096
36.921
48.215
63.891
77.799
86.625
92.221
104.692
107.899
100.756
103.810
118.218
131.571
136.43.
134.717
132.12C
137.777

Advertising
and
Promotion
Depreciation
18.404
30.642
22.912
29.687
17.762
21.619
24.642
17.454
19.467
28.747
35.143
42.656
43.969
48.252
56.439
51.460
49.296
54.514
63.703
67.867
68.568
66.149
65.977
66.80C

Advertising
and
Promotion
Balance
.000
.000
113.906
190.208
142.120
188.007
153.179
164.614
173.153
159.523
148.983
217.897
774.894
794.361
'18.506
764.954
392.398
390.130
419.170
430.999
379.434
433.651
359.385
772.845

General
Research
Capital
.000
.000
37.969
101.371
148.745
172.575
158.779
165.192
160.076
163.143
158.262
173.911
212.790
261.896
295.634
324.908
356.321
379.669
397.362
409.984
406.394
411.446
388.051
353.391

General
Research
Depreciation
165.521
421.255
147.502
341.063
-74.829
-15.901
81.735
11.425
125.539
390.526
558.431
599.522
475.456
494.316
655.312
224.290
45.933
199.076
355.524
391.137
-104.534
-423.457
415.202
216.682

Economic
After-tax
Profits

BASIC RESEARCH IS ASSUMED TO BE
2.4 PERCENT OF CENEPAL RESEARCH
THE OPPORTUNITY COST OF CAPITAL FOR BASIC RESEARCH IS
10.0 PERCENT
THE OPPORTUNITY COST OF CAPITAL FOR DEVELOPMENT IS
11.0 PERCENT
RASIC RESEARCH ACCUMULATES FOR
5 YEARS
DEVELOPMENT ACCUMULATES FOR
2 YEARS
ADVERTISING AND PROMOTION ARE DEPRECIATED FOR
7 YEARS
BASIC RESEARCH IS DEPRECIATED FOP 10 YEARS
DEVELOPMENT IS DEPRECIATED FOR
3 Y.ARS
THE AVEPACE RATE OF RETURN ON NET WORTH IS
2.604 FOR THE LAST
8 YEARS
THE VARIANCE FOR NET WORTH /S
39.808 DURINS THIS PERIOD

SalesCurrent
Expenses
1424.945
1767.216
1812.919
2045.881
1934.339
1900.980
1966.783
1975.910
2044.111
2456.111
2945.052
3999.274
4272.657
4590.843
5046.315
5028.874
5049.498
.175.991
.366.920
.260.090
4517.143
3826.856
4108.161
4097.602

Economic
Net Worth

Economic Rate of Return on Economic Net Worth, 1954 to 1977
(millions of 1977 dollars)

Chrysler Corporation

Table 7

2418.514
3339.782
3201.784
3638.173
3261.238
3328.439
3324.861
3388.230
3631.447
4925.926
5646.323
6719.998
7048.422
8512.079
9462.603
9751.224
9732.949
9828.120
10274.424
10126.373
9459.254
8108.210
8629.490
8841.202

Economic
Assets

11.616
23.837
8.136
16.671
-3.868
-.836
4.156
.578
6.024
15.900
18.708
14.991
11.233
10.767
12.986
4.460
.910
3.846
6.624
7.436
-2.314
-11.065
10.107
5.288

Economic
Rate of
Return on
Net Worth

CAD

00

399
The corrected profits for each year are found by adding to original profits the difference between current
advertising, marketing, development, and general research, and the depreciation of these accounts in the
current year, plus the implicit unrealized income on capital accumulation. Net worth,shown in column 8,
changes by the difference in profits. The economic rate of return on net worth is given in column 10.
The results show that these corrections may make a significant difference to the rate of return. For
example, the conventional accounting rate of return for Chrysler in 1976 is 15.0 percent, while the
economic rate of return is 10.1 percent. Furthermore, if the transition years 1954-56 are omitted
(necessary when previous advertising, promotion and research capital stocks are unknown), Chrysler's
average rate of return over the period 1957-77 falls to 6.3 percent from 7.0 percent. The economic rates
of return for GM and Ford also are lower on average (Table 8).
Table 8
Economic versus Accounting
Rates of Return
Accounting Rate of Return
actual

industry
average,

Chrysler
1976
1977
1957-1977

15.0
5.6
7.0

17.7
19.1
14.6

Ford
1976
1977
1957-1977

13.8
19.8
12.0
20.2
21.2
17.2

difference
from avg.

Economic Rate of Return
actual

industry
average,

difference
from avg.

-2.7
-13.5
-7.6

10.1
5.3
6.3

11.2
14.1
12.7

-1.1
-8.8
-6.4

17.7
19.1
14.6

-3.9
0.7
-2.6

8.5
15.1
10.9

11.2
14.1
12.7

-2.7
1.0
-1.8

17.7
19.1
14.6

3.5
2.1
2.6

12.8
15.2
14.9

11.2
14.1
12.7

1.6
1.1
2.2

GM
1976
1977
1957-1977

'Defined as the sum of the three companies after-tax profits as a ratio to their
aggregate net worth.
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Comparisons among these three companies on an economic basis yield more satisfactory results than on
an accounting basis. As summarized in Table 8,Ford and General Motors still consistently perform better
than the industry's averages. But these differences are narrowed on an economic basis, suggesting that
biases in accounting treatments of advertising and research expenditures overstate their relative position,
and understate Chrysler's relative performance and viability. During 1976, for example, Chrysler's
accounting rate of return was 5.2 percentage points less than GM's, but on an economic basis, that
difference narrowed to 2.7 percentage points (Table 9).
Table 9
Chrysler Corporation's
Relative Rate of Return
Differences in Rate of Return

Accounting
Economic

minus GM
rate of return

minus Ford
rate of return

Chrysler
rate of return
1976
-1.2%
1.6

1977
-14.2%
-9.8

57-77
-5.0%
-4.6

1976
-5.2%
-2.7

1977
-15.6%
-9.9

57-77
-10.2%
-8.6

Economic Treatment of Regulatory Burdens
For similar reasons, it is important to analyze the impact of the effective regulatory burden on each
company in the light of economic, rather than accounting rates of return.
For accounting and tax purposes, the additional research, development and engineering expenditures
required to meet mandated standards may be capitalized and depreciated over a three-year period. On an
economic basis, however, the expenditures that would not have been made in the absence of regulations
do not represent additions to the company's capital base. This is because the investment made only to
comply with mandated standards do not result in features that increase the value of the car to the
consumer.4 Therefore, no earnings stream can be expected to flow from the investment. These
expenditures are made as a condition of staying in business, and are viewed properly as a tax payment to
the government: their economic value to the firm is equivalent to a receipt for taxes paid.Therefore,from
an economic viewpoint they should be expensed in the year incurred.
This approach does not argue that the expenditures required to attain compliance produce no benefits,
any more than recognizing income taxes as a cost of business argues that government programs funded by
those taxes are worthless. The treatment of an effective regulatory burden as a tax is consistent with the
documented observation that, for example, a reduction in auto emissions leads to a cleaner environment,
and that a cleaner environment has an economic value. The approach used merely states that, as with any
tax payment that is not linked directly to a benefit for the taxpayer, the imposition of a tax (wedge)
reduces the after-tax rate of return of the economic activity being taxed.
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A method offinancing these expenditures also must be selected. Equity capital was chosen as the source of
finance for these expenditures because this approach keeps the debt equity ratios of each company near
their actual levels. By contrast, debt financing would increase dramatically the firm's debt/equity ratios.
Financing these expenditures through the sale of existing parts of the company is a special case of equity
financing. The cost of this capital is the foregone future earnings stream of that portion of the company
sold. In a rational market, this price received for the portion of the company sold should be equal to the
expected future earnings stream discounted at the market rate ofreturn, which,by definition, is the cost of
equity capital. When this method of raising equity capital is used, however, net worth is reduced by the
book value (assets less liabilities) of the business sold. As a result, our approach of external equity
financing would overstate net worth by holding it constant.
The cost of capital in all cases is estimated to be 10 percent in the form of non-tax deductible cash
dividends on preferred or common stock. This estimate is conservative by several standards. Chrysler
Corporation paid approximately 12 percent for new capital in its recent sale of preferred stock. And,the
price earnings ratio of4in late February ofGeneral Motors common stock suggests a cost ofequity capital
well in excess of 10 percent.
Methodology
In the simulation exercises in Section V, the following methodology was used. For purposes of
illustration, imagine a $100 million wedge.
On an accounting basis,current expenses in the first year(1970)increase by the net payments to capital of
$10 million ($100 million X .1)(Table 10). General research, which is depreciated over a three-year
period, increases by one-third of the initial expenditure or $33.3 million. And, the sum of these two
changes,$43.3 million, flows through as a decrease in pre-tax profits. Taxes are decreased $18.3 million
to reflect depreciation and investment tax credits.
To the extent that the automobile manufacuturers increase their prices to reflect the cost of complying
with the effective wedge,demand for automobiles will fall. For the industry as a whole,a demand elasticity
of -1 means that for every 1 percent increase in the price, there is an offsetting 1 percent decrease in unit
volume. Thus, total sales revenues will remain constant. In order to be conservative, we will assume that
none of the three companies are hurt any more or less than their competitors by the imposition of the
wedge, that each company will maintain its market share. Theory, however, indicates that the smaller
firms will lose market share. Hence, the simulation results will tend to understate the relative impact on
Chrysler and, to a lesser extent, Ford.
This assumption dictates that, for the purposes of the simulation exercises, the elasticity of demand for
each company is the same and is equal to the elasticity of the industry's demand curve of -1. Hence,
revenues for each company also will remain unchanged in the aftermath of the imposition of the wedge.
As a result, no estimate needs to be made of how much of the cost of compliance flows through to the
consumer in the form of a higher price, and how much is absorbed by the firm.
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Current
Expenses

4418.625
6957.965
5486.510
6716.667
4456.879
5279.918
5843.763
4177.823
4478.279
6342.300
7700.205
9461.771
9979.572
11004.078
12600.190
12173.540
11902.606
12934.464
14867.080
15858.400
13078.847
17710.422
15543.174
16092.160

Saks

4593.348
7668.584
5730.835
7427.083
4446.407
5415.984
6149.2E4
4368.172
4872.131
7197.741
8785.451
10663.783
10991.245
12064.854
14100.947
12868.978
12323.415
13627.428
15920.228
16965.994
13314.806
12872.808
16494.480
16708.300

Year

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1565
1.66
1567
1968
1969
1970
1571
1972
1973
1974
1975
1976
1977

16.807
61.283
45.824
59.375
35.524
43.238
49.284
74.908
78.934
57.495
70.287
95.312
87.938
96.505
112.879
102.920
98.592
109.029
127.406
135.735
137.136
132.297
131.953
133.600

Advertising
and
Promotion

121.721
179.877
228.484
245.272
263.813
301.553
324.242
321.715
378.398
421.005
410.767
455.908
392.718
320.866
397.665
436.800

131.006

96.452
161.062
120.343
156.042
124.435
135.451
141.513

General
Research

76.15e

495.000
-170.431
-42.623
114.724
24.435
233.197
618.070
786.475
871.429
659.922
662.718
1063.636
270.803
-56.180
162.930
514.975
515.951
-293.896
-290.777
421.688
45.740

41.463
488.274

Pretax
Profit
5.322
9.513
12.848
30.000
19.918
21.721
19.632
19.507
25.205
48.665
38.730
27.364
26.265
53.592
95.265
37.774
-38.204
-2.726
31.158
12.248
4.854
-92.786
122.293
74.700

Other Income
and
Deductions

Sales, Expenses and Profits
with $100 Million Per Year Investment Requirement, 1970 to 1977
(millions of 1977 dollars)

Chrysler Corporation

Table 10

Taxes
5.765
276.549
48.180
275.000
-81.109
-9.631
68.712
21.150
124.385
334.908
37.295
429.175
318.093
327.184
608.373
146.533
-55.968
65.026
253.948
228.804
-155.158
-21.9.8
174.076
42.200

41.020
221.239
42.827
250.000
-69.405
-11.271
65.644
22.793
134.016
331.827
437.910
469.618
368.093
389.126
550.568
162.044
-38.416
95.179
292.186
299.395
-133.883
-361.565
369.904
78.240

After-tax
Profit

0.

0

There are two effects on operating expenses. First, the fall in unit volume will decrease current expenses by
the marginal costs of production multiplied by the change in unit volume. The marginal costs of
production are estimated to be two—thirds of the wholesale price ofan average 1977 car or approximately
$3,600. Second, current expenses on the remaining output must be increased by the variable cost of
equipping the cars with mandated emissions, safety and fuel economy equipment. That cost is estimated
to be $285 per car by the Department of Transportation.5
At the estimated costs, these two effects just offset each other when unit volume falls by 7.3 percent. For
smaller reductions in volume, the increased costs of equipping the car with mandated features are greater
than the reduction in operating costs from the decrease in unit volume. Our analysis indicates that the fall
in output could be within this range. But, to simplify the analysis, we assume these two effects will net to
zero, holding operating margins before the added costs of the fixed investment constant. In addition,costs
associated with reducing the scale of production,such as increased unemployment taxes and less than full
utilization of plant and equipment(Appendix E) will be ignored. The results of the simulation exercises
will tend to understate the full effect of the regulatory wedge on profits and rates of return and to give a
conservative estimate of the relative impact of the regulations among the auto companies.
Next, both net worth and assets must be adjusted to reflect the new additions to capital less the change in
profits, and the acquired assets less depreciation. In Table 11 the differences between sales and current
expenses (from Table 10) are shown in column 1. Other income and deductions, taxes, and original
(after—tax) profits also are reproduced. Assets are increased by the undepreciated amount of investments.
The cash released by the reduction in tax liability is used to pay dividends on the new equity and, to the
extent possible, reduce the external financing required for the next period's mandated investment. As a
result, the increase in net worth is equivalent to the increase in assets (columns 7 and 8). Thus, an
estimated accounting rate of return for Chrysler on both assets and net worth can be calculated for eight
consecutive years representative of the 1978 through 1985 period when the regulatory requirements
actually will take effect. In this illustrative case, the years chosen were 1970 through 1977 with a
regulatory burden requiring a hypothetical $100 million per year investment.
In order to make a similar calculation on an economic basis, the full amount of the expenditure required
to meet the effective regulation($100 million)is expensed in the year incurred. As a result, there will be no
change in assets or net worth.
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For tax purposes, however, the costs associated with these investments are governed by accounting
standards. The reduction in tax payments, therefore, remains unchanged. The costs of capital and the
costs associated with financing the expenditures also are unchanged.These results are used in conjunction
with the economic results for Chrysler Corporation to get economic profits, net worth,and rate of return
(Table 12).
Table 12
Chrysler Corporation
Economic Results
($100 million expenditure)
(millions of 1977 dollars)

1970
1971
1972
1973
1974
1975
1976
1977

economic
profits
$-45.8
114.2
278.2
306.0
-198.1
-525.4
302.9
93.1

economic
net worth
$5,049.5
$5,176.0
5,366.9
5,260.1
4,517.1
3,826.9
4,108.2
4,097.6

- 42 -

economic ROR
on net worth
-0.9%
2.2
5.2
5.8
-4.4
-13.7
7.4
2.3
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V — ANALYSIS
Quantifying the Regulatory Wedge
and its Impact on Competition
To quantify the effective regulatory wedge imposed on the automobile industry by government pollution,
safety, and fuel-efficiency standards requires some judgment. If features required by the government
would have been demanded by the automobile buyer, the regulations merely codify the changing tastes of
the consumer. To the extent this is true, the effective regulatory wedge is less than the expenditure
required. On the other hand, if the government standards require features that have no perceived value to
the consumer, the effective regulatory requirement and wedge is equivalent to the full amount of the
expenditure. And if the standards result in features that the consumer perceives reduces the automobile's
utility, the effective regulatory wedge is in excess of the expenditures required to meet the standards.
The available evidence suggests strongly that the features mandated by the government through model
year 1978 have decreased the utility ofan automobile to the consumer.Since 1967,for example,the price
of used cars relative to new cars on average has been nearly 2 percentage points higher than between 1959
and 1966. Since 1971, that ratio, on average, has increased to more than 4 percentage points above its
1959 through 1966 level. And,for the last two years, used car pricesjumped to an average of49 percent of
new car prices — 10 percentage points above their 1959-1966 average (Graph 1). This indicates an
increase in the relative demand for used cars, automobiles that, to some extent, are not equipped with
emission controls, safety devices, collision bumpers and other modifications mandated by federal
regulations (Appendix C).
Available data also indicate that the value of the improved mileage mandated by the fuel efficiency
standards may be more than offset by a higher initial price (Appendix D). The real price of gasoline in
1977 was the same as it was in 1960 when,in 1977 dollars,the price was63( a gallon and lower than it was
in 1955 when, in 1977 dollars, the price was 66 Interestingly, during the late 1950s and early 1960s,
U.S. automakers did introduce more fuel efficient cars, including the first domestic compacts. But the
consumer demands apparently were met at the time without resorting to any program approaching the
"downsizing" of cars required by the fuel efficiency standards. Therefore, a conservative estimate of the
effective regulatory wedge would be the full cost of developing and equipping automobiles such that they
comply with federal standards.
The focus of the analysis will be on the fixed costs the automakers have identified as necessary to comply
with existing government mandates. These costs are the single most important source of differences in the
impact of the regulatory wedge among firms of different sizes (See Section III). The estimate of the
increased levels offixed expenditures attributable to emissions, safety, and fuel economy standards from
1978 through 1985 are, in constant 1977 dollars:
— $800 million per year for Chrysler Corporation;
— $1,000 million per year for Ford Motor Company;
— $2,000 million per year for General Motors Corporation.
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Graph 1
Trends in the Relative Price
of Used Cars
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Using these estimates, it can be shown that the expenditures necessary to attain compliance with
government emissions, safety and fuel economy standards are proportionately greater for Chrysler than
for Ford or GM. Because the regulatory requirements apply almost exclusively to automobiles and light
trucks produced by these three companies in North America, the most appropriate measure of their
relative impact is in terms of North American automotive sales and profits. Using as a base 1977, which
was an above average year for all of the companies, the regulatory wedge is equal to 7.0 percent of
Chrysler's sales, but only 4.2 percent and 4.6 percent of Ford and GM sales respectively(Table 13). This
suggests strongly that the equivalent ad valorem tax rate imposed on Chrysler by government regulations is
in the neighborhood of 50 percent greater than the equivalent ad valorem tax rate on either Ford or GM.
The source of this disparity, by and large, is the fixed cost component of the research and development,
and basic retooling that are an unavoidable part of attaining compliance.
Table 13
The Regulatory Wedge
Relative to 1977 North American Operations
Company

North American Automotive
net sales after-tax profit
($ million) ($ million)
$11,390
$161

(annual expenditures)
Chrysler ($800 m)

Regulatory Wedge
percent of
percent of
sales
after-tax profits
7.0%
496.9%

Ford ($1,000 m)

23,969

887

4.2

112.7

GM ($2,000 m)

43,430

2,918

4.6

68.5

m Million.
The situation is somewhat different for Ford and GM. In their case, the equivalent ad valorem tax rate
appears to be roughly the same,even though Ford is a smaller firm. This result is reasonable given that GM
has a much greater number of car models and manufacturing plants, increasing significantly the tooling
changes necessary to attain compliance. In addition, with more absolute profits at stake,GM may find it in
its interest to invest slightly more at the margin to protect or increase its market position.
Nevertheless, given the structure of the industry,even an equal ad valorem tax would be expected to have a
disproportionate impact on smaller firms(See Section III). The results are in agreement with the theory.
As a percent of 1977 North American profits, the regulatory burden is more than 110% at Ford, nearly
two-thirds greater than at GM. And for Chrysler, which faces a higher equivalent tax rate, the regulatory
burden is more .than four times greater than it is for Ford.
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Assumptions
In order to simplify our analysis, we will measure the impact of the regulatory wedge on each company's
global operations, profits, and net worth (Table 14). This simplification means that our analysis will
understate to a significant extent the relative impact of the wedge on Ford's domestic operations. For
example, on a global basis, Ford's equivalent ad valorem tax rate is 72 percent of GM's whereas on a
domestic basis it is 91 percent of GM's. Annual mandated expenditures as a percent of average global
economic profits between 1968 and 1977 are 70 percent for Ford compared with 81 percent for GM
(Table 14). By comparison,on the basis of North American operations, Ford's mandated expenditures as
a percent of after-tax profits are 44 percentage points greater than the same expression for GM(Table 13).
To a large extent, these differences arise because GM has the smallest proportion ofits business overseas,
whereas Ford derives the largest share of its profits and revenues from foreign operations.
Table 14
The Regulatory Wedge
Relative to Global Operations
company
(annual expenditures)
Chrysler ($800 m)

percent of
1977 sales
4.8%

percent of
1977 economic
profits
490.5%

percent of
percent of
1977 economic avg. economic
profits (1968-77)
net worth
19.5%
405.0%

Ford ($1,000 m)

2.6

59.8

8.1

70.3

GM ($2,000 m)

3.6

59.9

9.4

81.3

m Million.

As discussed in Section IV, the aggregate variable cost of actually producing the cars with mandated
equipment will be assumed to be offset by the decrease in costs associated with lower unit volume.To the
extent these expenses are not offset, the analysis will underestimate the relative impact of the regulatory
wedge on Chrysler relative to Ford and General Motors.
Several other simplifying assumptions will tend to understate the relative impact ofthe regulatory wedge
from one firm to another.
• In theory, we would expect the smaller firms to lose market share as the wedge increases. This is
consistent with Chrysler's experience. Between 1960 and 1967,Chrysler increased its market share,
rising from 13 percent of U.S. car production in calendar year 1959 to 18 percent in 1967. Since
then the regulatory requirements imposed on the industry have increased steadily, and Chrysler's
market share has been on a downtrend (Graph 2). In the simulation exercises, however, market
shares will be left unchanged.
• All reductions in tax liabilities due to lower accounting profits and higher investment tax credits are
realized as a cash asset and employed in the payment ofdividends and the reduction of outside capital
required to fund the increased level of expenditures. For companies with a series oflosing years,this
would tend to overstate the actual tax benefits, and hence understate the financing costs implied by
the imposition of :he wedge.
Nevertheless, our simulation exercises indicate that the imposition of mandated emission,safety,and fuel
economy standards on the U.S. automobile industry discriminates in a substantial way against the
industry's smaller firms.
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Graph 2
Chrysler Corporation Share
of U.S. Automobile Market
(1958-1978)
Percent
of Market

20

1

1

20

I

15 -

15

10

10

5

5
H.C. Wainwright & Co., Economics

r t firtfI

60

62

64

66

68

70

72

I

I

71

Iri0

76

Calendar Year

Chrysler Corporation unit volume as a percent of total U.S. automobile production.
Source: Ward's Automotive Yearbook, 1978(1978 based on domestic-make new car
sales).
- 47 -

411
SIMULATION EXERCISES
Simulation One: Steady-State Economy
The tirst simulation examines the impact of the regulatory wedge on the three largest automakers in a
steady-state economy. The approach is simply to extrapolate 1977 actual economic performance out
eight years from 1978 to 1985. Before imposing the regulatory wedge on the companies, their economic
profits and rates of return deteriorate slightly (Appendix I).
This slight profit decline (in spite of a reduction in tax rates to 46 percent from 48 percent in 1979)
reflects the depreciation of general and basic research expenditures made between 1973 and 1977.These
expenditures presumably were made to increase real sales or profit margins, an event that is precluded
from happening in this simulation exercise. Hence, there is no return realized on the investment, and the
cost of the investment is not recovered. This treatment will bias downward to some extent each firm's
economic profits and rate of return.
The year 1977 was chosen as a base year for several reasons. First, it was the latest year for which the data
summarizing each company's economic and financial position were available. Second,for each company
it was an above average year for the ten years ending 1977. For example, Chrysler's economic rate of
return of 5.3 percent was more than a third above its average rate of return(Table 15). Thus,the analysis
will be based on a somewhat optimistic outlook for the 1980s, biasing the results in favor of each
company's ability to attain compliance.
Table 15
1977 Economic Performance in Perspective
(millions of 1977 dollars)
economic

economic

amount

economic

economic

amount

Company

profits
1977

profits
avg.1968-77

1977 above
average

Chrysler

$216.7

$197.5

$19.2

Ford

1,873.2

1,229.3

643.9

15.1

10.0

5.1

GM

3,229.2

2,847.0

382.2

15.2

12.7

2.5
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ROR
ROR
1977 above
on net worth on net worth
average
1977
1968-77
(percentage pts.)
5.3%

3.8%

1.5
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SIMULATION EXERCISES
Simulation One: Steady—State Economy
The first simulation examines the impact of the regulatory wedge on the three largest automakers in a
steady—state economy. The approach is simply to extrapolate 1977 actual economic performance out
eight years from 1978 to 1985. Before imposing the regulatory wedge on the companies, their economic
profits and rates of return deteriorate slightly (Appendix I).
This slight profit decline (in spite of a reduction in tax rates to 46 percent from 48 percent in 1979)
reflects the depreciation of general and basic research expenditures made between 1973 and 1977.These
expenditures presumably were made to increase real sales or profit margins, an event that is precluded
from happening in this simulation exercise. Hence, there is no return realized on the investment, and the
cost of the investment is not recovered. This treatment will bias downward to some extent each firm's
economic profits and rate of return.
The year 1977 was chosen as a base year for several reasons. First, it was the latest year for which the data
summarizing each company's economic and financial position were available. Second,for each company
it was an above average year for the ten years ending 1977. For example, Chrysler's economic rate of
return of 5.3 percent was more than a third above its average rate of return(Table 15). Thus,the analysis
will be based on a somewhat optimistic outlook for the 1980s, biasing the results in favor of each
company's ability to attain compliance.
Table 15
1977 Economic Performance in Perspective
(millions of 1977 dollars)
economic

economic

amount

economic
profits

economic
profits

Company

1977

avg.1968-77

amount
1977 above
average

Chrysler

$216.7

$197.5

$19.2

Ford

1,873.2

1,229.3

643.9

15.1

10.0

5.1

GM

3,229.2

2,847.0

382.2

15.2

12.7

2.5
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5.3%

3.8%

1.5
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Comparison of the levels of the projected economic rate of return results will favor GM,and to a larger
extent Ford. Both companies in 1977 did better than Chrysler relative to their average ofthe previous ten
years. Ford's economic returns in 1977 were the highest of the decade and equalled GM's economic rate
of return. Any bias that would be introduced into the relative impacts, however, will be virtually
eliminated by comparing percentage point changes in rates of return resulting from the added regulations
for each company rather than percentage changes in profits.
As with any tax increase, the increase in the regulatory wedge impairs the performance of all companies.
As a result, the average rate of return resulting from the added regulations for the three full-line auto
companies across the eight years falls more than 11 percentage points to the breakeven point.
For Chrysler, however, the impact is much greater than for Ford or GM (Table 16). Chrysler's best year
occurs in 1980,the first year it realizes the full depreciation expense and consequent maximum reduction
in tax liabilities. Even then, the corporation's losses on an economic basis are more than $400 million.
Table 16
The Relative Impact of Government Regulations
on the Auto Industry in a Steady-State Economy
projected
economic ROR
Company
net worth
on
(annual expenditures)

projected economic
ROR on net worth
with added regulations

change in economic
ROR on net worth
(percentage points)

Chrysler ($800 m)
1983
1984
1985
average 1978-85

4.0%
4.0
4.0
4.4

-15.6%
-17.5
-19.7
-13.9

-19.6
-21.5
-23.7
-18.3

Ford ($1,000 m)
1983
1984
1985
average 1978-85

13.3%
13.3
13.3
13.9

5.3%
4.5
3.7
6.4

-8.0
-8.8
-9.6
-7.5

GM ($2,000 m)
1983
1984
1985
average 1978-85

16.1%
16.0
16.0
16.2

6.4%
5.4
4.4
7.1

-9.7
-10.6
-11.6
-9.1

m Million.
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All told, the company's average economic rate of return over the eight year period falls 18.3 percentage
points to -13.9 percent. That deterioration is approximately two times as great as the fall in economic
rates of return at Ford and at General Motors.
These results support the following conclusions:
• The regulatory v,edge and burden on Chrysler is significantly greater than is the regulatory wedge on
its two larger c-mpetitors.
• The effective ad valorem tax rate imposed on Chrysler by government mandates is significantly higher
than the effective ad valorem tax rate imposed on either General Motors or Ford. Since total sales
revenues for each firm are being held constant," the disproportionately large change in Chrysler's
rate of return indicated by the simulation implies directly a larger change in its sales margins as a
result of the imposition of the wedge. This, by definition, means that Chrysler's effective ad valorem
tax rate is higher.
• The regulatory wedge represents a substantial and increasing threat to Chrysler's viability during the
period 1978 to 1985. Given the estimated absolute size of the regulatory wedge, Chrysler's average
costs are pushed above its average revenues for the eight year period, an economically untenable
position in the long run.
• The effective regulatory burden or wedge on General Motors is somewhat greater than the regulatory
wedge on Ford with respect to each company's global operations. Since Ford derives a much greater
percentage of its profits and sales from its overseas operations, these results understate to a
significant extent the relative, adverse impact on Ford's domestic operations. The relative impact of
the regulatory wedge on each of these two company's domestic operations likely is more severe at
Ford than at GM.
• Chrysler's competitive position vis-a-vis GM and Ford will deteriorate in the period 1978 to 1985
as a result of government emissions, safety and fuel economy standards. It is a principle of classical
economics that if a tax on a commodity is increased, less of it will be produced and consumed. It
follows that since the effective tax rate increase on cars produced by Chrysler is greater than the
effective tax rate increase on cars produced by its major competitors, the quantity of new Chrysler
cars supplied and demanded will fall by more than the reduction in the quantity of new Ford or
General Motors cars, and Chrysler will tend to lose market share.

* For discussion, See Section IV, Methodology.
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Simulation Two: Cyclical Economy
In order to gauge the relative impact of the government regulation on the auto industry in a cyclical
economy, we imagine that the period 1978 to 1985 is a replay ofthe years 1970 to 1977. The approach is
to add the estimated annual required expenditures for each automaker to the actual level of general
research expenditures for the eight years 1970 to 1977.
The time period 1970-1977 is recommended on several counts.
1. In constant dollars, each corporation's net worth was greater in 1970 than it was in 1977. Hence,the
financial capacity to absorb the regulatory shock is given a conservative bias.
2. In constant dollars, each corporation's total assets in 1970 was within 16 percent ofits total assets of
1977. Hence, the proportionate burden ofcompliance was not substantially different in 1970 than it
is today.
3. The auto industry experienced some of its best and worst years during the period, permitting
observations through a wide range of general economic conditions.
Once again the entire industry's economic rate of return falls. In addition, each company's performance
becomes more cyclical. For example, the difference in the rate of return between GM's best year(1972)
and its worst year 1970 was 13.4 percentage points. After the imposition of the wedge, however, this
difference(1972 best year and 1975 worst year)grows to 16.8 percentage points. For Chrysler,the results
are pronounced even more: the difference in rates of return growing to 27.5 percent from 21.2 percent
(Graph 3).
More important,the results ofthis simulation suggest that the adverse effect ofgovernment regulations on
Chrysler are extraordinary in a cyclical economy — both in absolute terms and relative to Ford and GM
(Table 17). Bad years in particular are accentuated as expenditures remain high without regard to sales or
profits of the current period. In the recession year 1975,for example, both General Motors' and Ford's
profits were turned into losses by the wedge. And Chrysler's economic rate of return plummets from
-11.1 percent to below -32 percent (Table 17). This suggests that the company could not survive a
recession as severe as 1975 any time during the next eight years.
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Graph 3
The Relative Impact of the
Regulatory Wedge in a
Cyclical Economy
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Table 17
The Relative Impact of Government Regulations
on the Auto Industry in a Cyclical Economy
actual

company
economic ROR
(annual expenditures) on net worth

economic ROR on
net worth with
added regulations

change in economic
ROR on net worth
(percentage points)

Chrysler ($800 m)
1975
1976
1977
average 1970-77

-11.1%
10.1
5.3
2.6

-32.4%
-11.8
-18.8
-13.8

-21.3
-21.9
-24.1
-16.4

Ford ($1,000 m)
1975
1976
1977
average 1970-77

1.4%
8.5
15.1
9.9

-8.0%
-1.5
5.2
1.9

-9.4
-10.0
-9.9
-8.0

GM ($2,000 m)
1975
1976
1977
average 1970-77

4.8%
12.8
15.2
12.1

-5.1%
2.0
3.6
3.3

-9.9
-10.8
-11.6
-8.8

m Million.
By 1977, the eighth year of our analysis and analogous to 1985,Chrysler's profits are down by more than
$800 million, pushing its rate of return down to minus 19 percent. Not even a strong sales and profits year
for Chrysler like 1976 is enough to absorb fully the cost of compliance.

More striking is the disproportionate impact of the regulatory wedge on Chrysler. Over the eight year
simulation, Chrysler's average rate of return falls by 16.4 percentage points. By contrast, Ford's declines
by 8.0 percentage points, and GM's by 8.8 percentage points. Just as important,for Chrysler,imposition
of the regulatory wedge pushes the company well below the breakeven point.
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These results provide additional evidence supporting our previous conclusions:
• The set of uniform regulatory standards imposed on the auto industry discriminates in a substantial
way against Chrysler vis-a-vis Ford and GM.
• The cost of complying with legislated emission, safety and fuel economy standards represents a
substantial and increasing threat to Chrysler's economic viability.
• The disproportionate effect of this regulatory burden on Chrysler's economic rate ofreturn implies
directly that:
— Chrysler will be at a competitive disadvantage vis-a-vis its competition in attracting capital;
— The cost of debt or equity capital will be significantly higher for Chrysler than for its larger
competitors.
In addition, the results of this simulation support the following conclusions:
• The regulatory wedge on Ford's global operations is approximately the same as the regulatory wedge
on GM. When consideration is given to the relative importance of Ford's foreign operations,and the
biases built into the simulation exercises, which understate consistently the relative impact of the
wedge on the small firm, it is likely that the regulatory wedge on Ford's domestic operations is
significantly greater than the wedge on GM.
• The effective ad valorem tax rate imposed on Ford's domestic operations by government standards is
somewhat higher than the effective ad valirrem tax rate imposed on GM.
• Ford's competitive position vis-a-vis GM has been impaired in the same manner as Chrysler's
competitiveness relative to the industry, but to a much lesser extent.
• Absent a change in regulations, Chrysler and Ford will lose market share to General Motors,
exacerbating further the inherent discriminatory effects of uniform regulatory requirements on
smaller firms in the auto industry.
• The regulatory wedge makes smaller firms more susceptible to going out of business during periods
of economic contraction.
• The regulatory wedge increases substantially the tendency toward concentration in the automobile
industry.
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Simulation Three: A Proportionate Wedge In a Cyclical Economy
One possible way to mitigate the inherent, disproportionate burden placed on Chrysler Corporation by
uniform regulatory standards would be to change the laws or standards such that the burden on each
company would be proportionate to its share of the U.S. automobile market. Without trying to detail
what form this situation would take, its effect can be studied in a cyclical economy by distributing the total
$3.8 billion annual expenditure of the three companies among them in proportion to their market share
(1975/77 average). Under these conditions, estimates of the increased level of expenditures attributable
to emissions, safety and fuel economy standards from 1978 throught 1985 are:
• $550 million per year for Chrysler;
• $1,050 million per year for Ford;
• $2,200 million per year for GM.
The approach is the same as in Simulation Two-the economic performance ofthe three companies from
1978 to 1985 is assumed to be a repetition of the 1970 to 1977 experience except for the impact of
regulations.
Making the expenditures proportionate to market share narrows dramatically the disparities in the impact
on the three companies (Table 18). Chrysler's economic rate of return is reduced by 11.7 percentage
points, GM's by 9.7 percentage points, and Ford's by 8.4 percentage points.
Table 18
Relative Impact of the Regulatory Wedge
Weighted by Unit Output of the Auto Industry
actual
economic ROR
on net worth

economic ROR on
net worth with
added regulations

change in economic
ROR on net worth
(percentage points)

-11.1%
-10.1
5.3
2.6

-25.7%
-4.9
-11.3
-9.1

-14.7%
-15.0
-16.6
-11.7

Ford ($1,050 m)
1975
1976
1977
average 1970-77

1.4%
8.5
15.1
9.9

-8.5%
-2.0
4.7
1.5

-9.9
-10.5
-10.5
-8.4

GM ($2,200 m)
1975
1976
1977
average 1970-77

4.8%
12.8
15.2
12.1

-6.1
0.9
2.4
2.4

-11.0
-11.9
-12.8
-9.7

company
(expenditures)
Chrysler ($550 m)
1975
1976
1977
average 1970-77

m Million.
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The narrowing of these differentials, however, does not eradicate the substantial disadvantage
Chrysler
still would have in remaining a viable, full-line competitor. Even with the cost of compliance distributed
evenly across the industry, Chrysler's average economic rate of return falls to minus 9.1 percent. In
not
one year does it report a profit. Meanwhile GM,and especially Ford, are pushed precariously close to
the
breakeven point. Subtracting Ford's international operations from the above figures, more likely
than
not, would show that its domestic operations, on average, would be in deficit over the entire eight
year
period.
These results suggest that:
• A proportionate sharing of the regulatory burden would not remove the threat to Chrysler's
economic viability posed by the legislated emissions, safety and fuel economy standards from 1978
to 1985.
• Absent a diminution of the total regulatory burden or a direct and substantial government subsidy,
Chrysler Corporation most likely will not be able to remain a full-line competitor in the U.S. auto
industry.
• The absolute size of the regulatory burden poses a serious threat to the economic viability of Ford's
domestic operations.
• The regulatory burden most likely will cause enormous dislocations throughout the automobile and
automotive supply markets during the next eight years.
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Other Results
The simulation results provide substantial evidence that the expenditures required to comply with the
emissions, safety and fuel economy standards exceed the financial and economic capacity of American
Motors Corporation. For example, if American Motors had to spend just $250 million per year to attain
compliance, its average rate of return between 1978 and 1985 in the cyclical-economy simulation was
-42 percent. Thus, American Motors most likely will stop producing AMC cars at the point its present
fleet average falls below the fuel economy standard.
The company's recent agreement to enter into a formal relationship with Renault indicates that, as an
alternative. AMC may distribute and perhaps assemble Renault cars which do meet the standards. This
would permit the company to utilize two of its most valuable assets, an assembled,skilled labor force and a
U.S. distribution system.
The ability of Chrysler to attract the external capital necessary to survive the next eight years is dependent
to a significant extent upon what,if any,additional automobile standards may be mandated.To return to a
breakeven position its operating profits (sales less current expenses)must more than triple between 1977
and 1985, an annual rate of growth of nearly 16 percent (Table 19). In the absence of additional
regulatory requirements, however, that would imply a substantial increase in economic profits in 1986
and beyond because the regulatory wedge then would be all but eliminated.
Suppliers of capital knowingly will incur losses or below market rates of return in the short run only if the
prospects for these future profits are ofsufficient magnitude to compensate investors for the time value of
their investment. Any indication by the government that the current set of auto emissions, safety and
regulatory standards will be tightened further, either before or after 1985, would diminish Chrysler's
expected future profitability. Indeed,any move along these lines by government would have an immediate
and significant impact on Chrysler's ability to raise additional capital, thereby undermining further the
company's viability. Such a move also would undermine the viability of Ford's domestic operations,and
foment additional consolidation of domestic car production and concentration in the auto industry.

Table 19
Chrysler's Economic Performance
With an $800 Million Investment Requirement
and a One Percent Per Year Increase in Sales Revenue

(actual) 1977
(projected) 1978
1979
1980
1981
1982
1983
1984
1985

operating
profit,
$652.4
819.5
988.2
1,158.7
1,330.8
1,504.7
1,680.3
1,857.7
2,036.8

operating
margin,
3.90%
4.86
5.80
6.73
7.65
8.57
9.47
10.37
11.26

Sales minus current expenses.
2 Operating profits divided by sales.
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economic
profit
$216.7
-396.3
-260.7
-140.2
-95.1
-27.8
47.3
130.8
223.8

economic ROR
on net worth
5.3%
-9.5
-6.1
-3.3
-2.2
-0.7
-1.1
-3.1
5.2
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IMPACT OF REGULATIONS

VI— ALTERNATIVES FOR REDUCING FINANCIAL BURDENS
OF ADDITIONAL SAFETY,EMISSION AND
FUEL ECONOMY REGULATIONS
The mandated safety, emission, and fuel economy standards impose severe financial burdens on the
automobile industry, particularly the smaller full-line automobile producers. Given current regulations,
smaller volume producers must reduce significantly output of large cars, thus inadvertantly becoming
single-line producers of small cars. Another option would be for these companes to concentrate their
technological and productive resources in overseas markets. Both alternatives reduce automobile
production in this country and impose substantial losses on automobile producers from the sudden and
unexpected decrease in the value of remaining plant and equipment, on stockholders and other suppliers
of capital, on communities from foregone revenues and increased welfare payments,and on laborers who
must find new occupations.
To avoid such an outcome, a number of alternatives are available for reducing financial burdens and
subsequent costs on automobile consumers, producers, and laborers. Because more than 90 percent of
the costs of compliance are the result of emission controls and fuel economy standards, our alternatives
will focus on reducing the costs of these regulations.
Alternatives that help all firms by reducing the total industry wedge:
1. Permit foreign produced automobiles to be included for computing average mileage levels.
2. Increase gas tax to discourage consumption of gasoline.
3. End-load or straight-line fuel economy mandatory standards.
4. Delay imposition of all regulations especially fuel economy standards.
5. Freeze standards at their present level.
Alternatives that help smaller firms relative to larger firms:
6. Permit the pooling of research and development activities.
7. Impose differential standards among the three domestic full-line auto makers.
8. Permit smaller firms more time to attain compliance with the industry-wide mandated standards.
9. Institute government subsidies.
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Inclusion of Foreign Produced Automobiles
Current regulations prohibit the use of foreign based automobiles that are marketed by U.S. firms for
computing average fuel economy mileage levels. Inclusion of such automobiles would permit U.S.
producers to reduce investment expenditures while achieving overall emission and fuel economy
standards. Profitability would be increased significantly by allowing firms to divert investments from
producing small cars to improving larger cars, where American manufacturers have demonstrated a
comparative advantage vis-a-vis foreign competition.
Increased Gasoline Tax
The national objective of reduced energy consumption may be achieved by abandoning the current fuel
efficiency standard and substituting a per unit tax on gasoline. This method would reduce somewhat the
profitability of automobile firms, but would be proportional in its impact on competition.
Modify Fuel Economy Standards
The current fuel economy standards are front-loaded so that average gasoline consumption is reduced
more in the earlier years. By straightlining or end loading fuel economy standards, firms will be able to
reduce the total costs of complying with the regulations. Economic theory implies and empirical evidence
confirms the proposition that total costs are reduced by delaying investment expenditures.
Delay Imposition of All Regulations Especially Fuel Economy
A delay in the imposition of the safety,emission,and fuel economy regulations would lower the total cost
of compliance since automobile producers would have more time to find solutions to meet the
requirements. In addition, such a delay would permit the auto companies to reduce the level of annual
expenditures required to attain compliance, lowering the effective ad valorem tax rate during the
compliance period.
Freeze Standards
Freeze emission and fuel economy standards at their present 1979 or intermediate (e.g., 1980) levels.
Since the costs of complying are greatest for upcoming years, freezing the standards would significantly
lower costs and reduce the disproportionate impact on Chrysler. This alternative has the advantage of
realizing the greatest proportion of the gains from the original standards.
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Pooling of Research and Development Expenditures
Since compliance with the regulations necessarin,,implies a more standardized product and each firm must
undertake the fixed costs of researching and developing methods for complying with the regulation, one
alternative is to pool research and development activities. This would lower total costs, and would also
permit cost sharing on a fleet as opposed to a fixed cost basis. Firms would be able to purchase technology
from each other on royalty and licensing arrangements.
Impose Differential Standards
Another alternative is to institute differential standards for complying with the regulations based on some
measurement of company size, such as unit output. Firms that are less able to bear the financial impact of
complying with the regulations would be permitted to have lower average fuel economy levels or to delay
compliance with the emission regulations. In either case, the firms with lower requirement levels would
benefit from reduced costs, and perhaps, increased sales.
More Time for Small Firms
By definition, mandated changes in the output of the smaller auto manufacturer have less impact on
attaining national energy and environmental goals than do the changes in the output of the largest firm.
Thus, the regulatory burdens imposed on the individual companies are related inversely to the benefits to
the nation as a whole.Permitting smaller firms progressively more time to attain fuel economy,emissions,
and selected safety standards would make the burden more proportionate to the overall benefit. The
economic burden of compliance for smaller firms would be decreased by allowing the total expenditure
required to attain compliance to be spread out over more years. The absolute magnitude of the cost of
compliance also would be lowered: Total expenditures for tooling changes could be reduced, and the
smaller firms could use their additional time to shop for better methods of attaining compliance.
Institute Government Subsidies
Since the benefits ofimproved safety, reduced emissions, and improved fuel economy are allegedly shared
more by the general public than individual car owners, a case could be made for the institution of
government subsidies to cover some of the costs of complying with the regulations. The government
could, for example, reimburse firms for research and development expenditures, for the imposition of
fixed costs, or for each unit produced. A per unit subsidy based on a maximum number of units sold,
would limit government expenditures and benefit smaller firms more than the larger volume producers.
For example, a federal subsidy of $50 per unit on the first one million units produced by an automobile
firm would benefit smaller firms relatively more than larger firms.
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APPENDIX A
Wholesale Price Index
1954-1977
(1977 = 100)
year
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

price index
45.1
45.2
46.7
48.0
48.7
48.8
48.9
48.7
48.8
48.7
48.8
49.7

year
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977

price index
51.4
51.5
52.8
54.8
56.8
58.7
61.3
69.4
82.4
90.1
94.2
100.0

Source: Calculated from indexes reported in Council of Economic Advisors, Economic Report of the
President, 1978.
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APPENDIX B
Price Level Adjustments to Cost of Goods Sold
Depreciation and Amortization
Estimates of replacement costs by Chrysler, Ford and General Motors suggest that all three full-line
automakers understate to a significant degree the actual costs of their operations (Table B-1).
Undercosting of Goods Sold
During periods of rising prices, the selling price of materials and goods in process rise above their original
costs. The gain, which augments a firm's profit, is illusory because the full amount of the difference must
be utilized to replenish the physical level of inventories.
Underdepreciation of Fixed Assets and Underamortization of Special Tools.
Depreciation or amortization recognizes the portion of the useful life of a fixed asset that is consumed
during production, and is included as a non-cash charge against income. During periods of rising prices,
the amount of depreciation and amortization are understated by conventional accounting because they are
based on the historical cost of the fixed asset.
Depreciation on a replacement cost basis reflects more accurately the actual consumption of the fixed
assets in current dollars. The difference between the two methods, therefore, approximates the true
underdepreciation of fixed assets due to a change in the price level. As such, it represents an illusory
portion of reported profits.
The total, estimated underreporting of expenses from these sources ranges from $413.9 million for
Chrysler in 1976 to $894.9 million for GM in 1977 (Table B-1). Due to data limitations, this attempt
does not study these corrections, and the results therefore tend to overstate the profitability of these three
companies. As a percent of reported, after-tax profits, these adjustments are significantly higher at
Chrysler Corp.
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Table B-1
Adjustments for Price Level Changes to Cost of Goods Sold,
Depreciation, and Amortization
(millions of dollars)
GM

Ford

Chrysler
1977
1976

1976

1977

1976

1977

$1212

$12.19

1_611

.1250_

$._33.0..Q

$15

169.2

184.6

290

311

635.7

646.3

11.6_2

19_7_,4

__12

_112_

_21,1

112-1

Total underdepreciation and
underamortization

.213.7-9

=1.92_

=412

423-Q

_6613-8

24.fi4

Total estimated underreporting
of expenses

1413-1

1429_

_S(2.71

17419

1594.9

Reported
$1,672.8
$1,043.6
$163.2
$448.6
after-tax profits
Source: Form 10-K Annual Report, for year ended December 31, 1977, respectively.

$3,081.5

$3,337.5

Undercosting of
goods sold
Underdepreciation of
fixed assets
Underamortization of
special tools
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APPENDIX C
Relative Value of New and Used Automobiles
There are at least two alternative justifications for government regulation ofautomobile production. The
first is that manufacturers are unresponsive to consumer preferences. The consumers prefer and would be
willing to pay for safety,economy,and environmental features imposed by the government but producers
for some reason will not include such features voluntarily. The data are inconsistent with this hypothesis.
The alternative justification is that consumers consistently underestimate the value ofsuch features. This
could occur either because consumers are ill informed or because the benefits from such features accrue to
the general public and not to the individual purchaser. In either case manufacturers will find it
unprofitable to introduce the unwanted safety or economy features. The evidence indicates that
consumers as a group find that the cost of the imposed features exceed the benefits.
A comparison of the relative prices of new and used cars over time provides evidence useful for evaluating
these hypotheses. If consumers prefer and are willing to pay for the features imposed by law then new cars
which include these features should become more attractive vis-a-vis used cars without the features. New
car prices should increase relative to used car prices over time as more required equipment is added to the
new cars.
However, if consumers find the private benefits of the added equipment less than the private costs, the
older cars will become more attractive. Used car prices should rise relative to new car prices over time as
more required equipment is added to the new cars.
Table C-1 shows that the average real price of new cars increased at a moderate rate of approximately 2.2
percent per year from 1959 through 1977. However,the rate ofincrease is only 1.5 percent per year from
1959 through 1966 while in the period from 1967 through 1977 the rate of increase was 2.4 percent per
year. This indicates that the regulation of automobile production, which began in 1967, has added to the
rate of increase in the real cost of automobiles.
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Table C-1
Average Real Price of New Automobiles

year
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

retail sales
domestic cars
(1,000s)
5,486
6,142
5,556
6,753
7,334
7,617
8,763
8,377
7,568
8,625
8,464
7,119
8,681
9,327
9,676
7,454
7,053
8,611
9,109
9,312

average
consumer price
per automobile,
(current dollars)
2,913
2,832
2,824
2,919
2,957
2,942
3,003
3,059
3,197
3,404
3,556
3,517
3,737
3,872
4,077
4,454
5,003
5,506
5,940
6,570

average real
consumer price
per automobile
(1977 dollars)2
3,931
3,874
3,863
4,010
4,084
4,075
4,253
4,414
4,568
4,734
4,865
4,670
4,766
4,983
5,247
5,419
5,602
5,789
5,940
6,104

Data from the Survey of Current Business, Bureau of Economic Analysis, and Economic Report of the
President.
,
' Obtained by dividing column 2 by the consumer price index for new cars, using 1977 as base year.

Table C-2 compares the average price of new cars to that of used cars in the period from 1959 through
1978. Again, there is a significant difference between the period prior to regulation and the period from
1967 through 1978. The ratio of used to new car prices on average was 39.0 percent from 1959 through
1966. From 1967 through 1978 this ratio increased to an average of 41.7 percent. And,since 1971, used
car prices have averaged 43.3 percent of new car prices, peaking in 1977 at 50.5 percent.
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Table C-2
The Ratio of Used to New Car Prices
(1955-1978)

year
1959
1960
1961
. 1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

average
consumer
new, car price
(current dollars)
2,913
2,832
2,824
2,919
2,957
2,942
3,003
3,059
3,197
3,404
3,556
3,517
3,737
3,872
4,077
4,454
5,003
5,506
5,940
6,570

average
wholesale
used' car price
(current dollars)
1,075
1,064
1,049
1,151
1,200
1,215
1,179
1,207
1,162
1,348
1,388
1,391
1,538
1,643
1,700
1,843
1,916
2,351
2,998
3,167

used car'
prices as percent
of new car price
36.9%
37.6
37.1
39.4
40.6
41.3
39.3
39.5
36.3
39.6
39.0
39.6
41.2
42.4
41.7
41.4
38.3
42.7
50.5
48.2

'Data from Table C-1, column 2.
2Average prices at wholesale auctions for March taken from Automotive News, various issues.
,Column 2 divided by column I.
This indicates increasing relative demands for used cars, automobiles for the most part that
do not have
the mandatory fuel economy, emission controls, safety devices, collision bumpers and
other
modifications mandated by federal regulations.
In the aggregate, these data reveal strongly that consumers prefer automobiles without
these features.
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APPENDIX D
Costs of Automobile Ownership and Operation
Introduction
Federal regulation of automobile production adds to the purchase price of cars by requiring safety,
environmental, and fuel economy features that would not be purchased voluntarily. Because a car
provides a stream of services and requires a stream of expenditures over a period of years, its purchase
price is not a measure of the cost of ownership and operation. Therefore, changes in purchase prices due
to federal regulations may not be an accurate indicator of the cost of these regulations to the individual
consumer. In this appendix we calculate the cost of owning and operating a car in various years, with and
without additional federal regulations, based on a ten year period of ownership and 100,000 miles of
operation.
Outlays for gasoline, repair, and maintenance occur over time. Because a sum of money in the future is
worth less than a similar sum in the present' it is not meaningful to add outlays occurring in different time
periods. Therefore, in order to estimate the total cost of automobile ownership and operation, all of the
elements of cost must be reduced to present values by discounting. The interest rate used in this study is
10 percent. The total cost figures shown in Table D-1 each represent the sum of money which,if currently
invested at a 10 percent rate of return, would finance all current and future expenditures over the period
of ownership of the automobile. •
Table D-1
Total Cost of Automobile Ownership and Operation'
(1977 dollars)
year
1960
1965
1967
1970
1975
1977
1978
1979
1980
1981
1982
1983
1984
1985

with federal
regulations
—
—
$ 9,171
10,589
11,130
10,876
10,967
11,069
11,083
11,128
11,195
11,343
11,538

without federal
regulations
$ 8,849
9,239
9,513
8,995
9,692
10,138
10,168
10,197
10,226
10,255
10,285
10,315
10,345
10,365

cost of federal
regulations
—
—
$ 176
897
992
708
770
843
828
843
880
998
1,173

'Figures for 1978-1985 are based on assumptions that the real price ofgasoline increases at 1 percent per year;
that the regulations which will increase the purchase price by $1,035 over 1977-1985 and will do so evenly;
and that mileage will conform to federal regulations from 1978-1985.

The sum in the present can be invested at interest to grow into a larger sum at the future date.
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The Elements of Cost
The major element of cost is depreciation. This is the reduction in wealth from
automobile. It is measured by subtracting the present value of the car's salvagebuying and using up the
value at the end of the
ownership period from the purchase price of the car. The total present value of
gas and oil expenditures is
calculated by assuming that annual gas and oil expenditures occur at the end
of each
these expenditures, and summing the present value. This method somewhat understate year, discounting
s the cost ofthese
expenditures as they occur throughout the year rather than at year end. Repair
and maintenance costs
were calculated in a similar fashion. Each of these elements of cost is discussed
in more detail below.
Major cost factors not included in this study are insurance, garaging, parking,
tolls, and taxes other than
gasoline taxes.
Conclusions
Federal regulation of automobile production began in 1967. In the ten years
from
cumulative effect of these regulations has raised the total cost of automobile ownership1967 to 1977 the
$992 adjusted for inflation. The real cost of automobile ownership in the absence and operation by
of regulation has
remained quite stable over time. In the period from 1960 to 1967, prior to
regulation, ownership costs
rose at a rate of about 1 percent per year in real terms. As the figures in Table D-1 show,
without federal
regulation the real cost of automobile ownership would have risen from $8,849
in 1960 to $10,138 in
1977, or 14.6 percent in seventeen years. In contrast, with federal regulation
the cost of owership rose
from $9,513 in 1967 to $11,130 in 1977, or 17.0 percent in ten years.
Under federal fuel economy standards the average mileage figures for automobil
es will be required to rise
to 27.5 miles per gallon by 1985. The mileage figure used in our cost estimates
for 1960-1977 was 15
miles per gallon.
The average price of gasoline for 1977 was $.63.2 In spite of the so-called "energy
gasoline has remained relatively stable over the period 1960 to 1977,falling from crisis" the real price of
$.63 in 1960 to $.56 in
1970 and then rising back to $.63 in 1975 and 1977 (Table D-2).
Table D-2
Gasoline Prices
year
1955
1957
1960
1965
1967
1970
1975
1977

current dollar
prices
$.29
.31
.31
.31
.33
.36
.56
.63

constant dollar
prices,
$.66
.66
$.63
.60
.60
.56
.63
.63

'In 1977 dollars.
Federal Energy Administration National Average Regular.
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Based on this experience it is not unreasonable to assume no change in the real price of gasoline between
1977 and 1985. A 1 percent per year increase in the real price of gasoline will result in a price of$.68 per
gallon (in 1977 dollars) by 1985. At a rate of increase of3 percent per year, the price will rise to $.80 per
gallon (in 1977 dollars) by 1985. Assuming that there would be no change in mileage without federal
compulsion', the savings from federal mileage standards would be $1,298,$1,401, and $1,650 at prices
of $.63 per gallon, $.68 per gallon and $.80 per gallon (Table D-3).
Table D-3
Cost Saving Due to Federal Fuel Economy Standards
1985
(1977 dollars)
gasoline
price
(1977 $s)
$.63/gallon
.68/gallon
.80/gallon

total gas and
oil cost without
regulation
$2,856
3,083
3,628

total gas and
oil cost with
regulation
$1,558
1,682
1,978

sayings
$1,298
1,401
1,650

Even with a 3 percent per year increase in the real price of gasoline, the total cost of ownership and
operation in 1985 is higher with federal regulations than without them(Table D-4).The savings in terms
of fuel economy are more than offset by the increased purchase price and repair and maintenance costs
resulting from the federal regulations.
Table D-4
The Real Price of Gasoline and the Cost of Federal
Regulation of Automobile Production
1985
(1977 dollars)
gasoline
price
(1977 $s)
$.63/gallon
.68/gallon
.80/gallon

total cost
with federal
regulation'
$11,414
11,538
11,834

total cost
without federal
regulation,
$10,138
10,365
10,910

cost of
federal
regulation
$1,276
1,173
924

'Based on an assumed mileage of 15 miles per gallon in absence of federal standards for 1985.
'Based on an assumed mileage of 27.5 miles per gallon as required by federal standards for 1985.

3

Of course, if the real price of gasoline changes one would expect voluntary improvements in mileage.
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Methodology
1. Depreciation Cost
The total cost of depreciation will obviously vary with the length of ownership and number of miles
driven. For this study we have assumed that the car would be held for ten years and driven a total of
100,000 miles with mileage distributed over the period as follows. These assumptions were adopted
from the 1976 DOT pamphlet on the cost of owning and operating an automobile:4
year
1
2
3
4
5
6
7
8
9
10

miles
14,500
13,000
11,500
10,000
9,900
9,900
9,500
8,500
7,500
5,700

From this and other DOT pamphlets it was determined that at the end of the ten year period a car
retained 6.97 percent of its initial value. To calculate total depreciation cost the following equation
was used:
(1) Y

--- x _ 106971X
(1.1)10

Y =Present value of depreciation cost.
X =Purchase price.
In the years in which federal regulations added to the purchase price it was assumed that the required
features added nothing to the salvage value ofthe automobile. Thus,the increase in depreciation cost
as a result of the regulations would simply equal the increased purchase price.

4

U.S. Department of Transportation — Cost of Owning and Operating an Automobile 1976.
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2. Gasoline and Oil Costs
To calculate gasoline and oil costs the following assumptions were made. We assumed a mileage of
15 miles per gallon without federal regulations. For the years 1978 through 1985, we assumed that
federal mileage regulations would be met precisely. For example,for 1985 we assumed 15 miles per
gallon without federal regulations and 27.5 miles per gallon with federal regulations. The gasoline
price used for various years was the FEA national average price for regular converted to 1977 dollars
by dividing by the appropriate CPI.' Oil costs were estimated to be 4.16 percent of gasoline costs.
The present value of gasoline and oil costs were calculated as shown in Equation 2.
4 )(P)( 1.0416)
(Ampg
i=l

(1.1)

mpg=Miles per gallon.
G=Present value of total oil and gas costs.
Mi=Number of miles driven in ith year.
P=Real price of gasoline.
This method of calculation assumes that the gasoline and oil expenditures occur at the end of each
year and thus underestimates the time cost. However,as our main concern is with a comparison of
costs over time this simplification is relatively harmless.
3. Repairs and Maintenance
From the DOT pamphlet of 1976 we determined dollar outlays on repair, maintenance, tires, and
accessories in each of the ten years of ownership as a percentage of the purchase price of the
automobile.° It was assumed that these percentages were the same for each model year with or
without federal regulations. As the federal regulations add to the purchase price this assumption
results in higher annual outlays for repairs and maintenance as a result of federal regulations. Some
federally required features such as safety bumpers probably would not add proportionately to repair
and maintenance outlays. Others, such as emissions controls, would probably add to repair and
maintenance costs more than proportionately. Thus, under our assumption, the present value of
repair and maintenance costs was calculated as shown in equation 3.
(3) R
R=Present value of repair and maintenance cost.
X =Purchase price.
ri=Dollar outlays for repair and maintenance in ith year as a percent of purchase price.

6

Prices for 1960, 1965, 1967 were taken from Platt's Oilgram.
U.S. Department of Transportation — Cost of Owning and Operating an Automobile.
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APPENDIX E
Automobile Industry Stock Prices
In Graph E-1, an examination of automobile stock prices
in relation to the Standard & Poor's 400
Industrial Stock Index reveals that, prior to 1967, automob
ile stock prices were, in most periods, higher
than S&P 400 and after 1968 were lower than the S&P 400.
Throughout the entire period from 1955 to
1978 major cyclical movements in stock prices are reflecte
d in both the S&P 400 and the automobile
industry average. These movements in stock prices have corresp
onded to the strength of the economy.
For example, the major upswing occurred during the first
half of the 1960s and the major drop began in
1971 and continued through the latest recession year,
1975.

Graph E-1
The S&P 400 Index versus
the Automobile Industry Index
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Examining the market values (measured by multiplying the median yearly stock prices times number of
shares outstanding) of the individual American automobile producers reveals that all firms have
decreased in market value since the mid-sixties. During the 1960-1962 period, the only years before
1967 when the average of the S&P 400 was higher than the automobile average, General Motors' market
of
value remained relatively constant while the rest ofthe industry generally increased in market value. All
the Big 3 achieved a relative peak in market value in 1968(AMC is too small to affect the average).
beginning
General Motors began its steep slide in value in 1971. The other companies fell more gradually
in 1972(Table E-1). In 1978, Chrysler's market value was 24 percent of its 1968 peak. Ford's market
value was 76.3 percent of its 1972 peak, and General Motors' market value was 59 percent of its 1965
market peak, all expressed in current dollars In constant dollars, Chrysler's market value in 1978 was
11.8 percent of its 1968 peak, Ford's was 40 percent of its 1965 peak, and GM's was 27.2 percent of its
1965 peak.
Table E-1
Market Value* of Chrysler, Ford and
General Motors
(millions of dollars)
year
year
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

Chrysler
1977
current
dollars
dollars
$ 998.0
$ 488.0
884.4
430.7
1,054.3
514.5
2,580.9
1,256.9
4,069.9
1,986.1
4,725.6
2,348.6
4.055.8
2,084.7
3,973.2
2,046.2
5,373.1
2,837.0
3,915.0
2,145.4
2,258.8
1,283.0
2,511.8
1,474.4
2,973.4
1,822.7
2,314.1
1,606.0
975.5
803.8
727.6
655.6
1,047.2
986.5
1,040.0
1,040.0
635.6
685.2

Ford
1977
current
dollars
dollars
$ 8,605.3
$4,208.0
10,224.0
4,979.1
10,610.0
5,177.7
11,470.2
5,586.0
12,625.6
6,161.3
12,638.6
6,281.4
10,264.4
5,275.9
10,112.2
5,207.8
11,229.5
5,929.2
9,366.4
5,132.8
9,001.1
5,112.6
11,287.2
6,625.6
11,653.5
7,143.6
8,642.5
5,997.9
4,720.8
3,889.9
4,063.9
3,661.6
5,292.3
4,985.3
5,385.6
5,385.6
5.053.8
5,448.0

General Motors
current
1977
dollars
dollars
$27,791.6
$13,590.1
28,714.4
13,983.9
30,295.3
14,784.1
43,618.5
21,242.2
52,559.2
25,648.9
58,791.3
29,219.3
48,233.7
24,792.1
43,514.2
22,409.8
43,978.8
23,220.8
38,816.6
21,271.5
35,473.8
20,149.1
40,105.6
23,542.0
36,597.2
22,434.1
26,834.6
18,623.2
14,725.5
12,133.8
14,464.6
13,032.6
20,823.6
19,615.8
20,085.4
20,085.4
15,980.3
17,226.8

*Median stock price for the year times the average number of shares outstanding.
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The market value of Chrysler Corporation climbed steadily between 1961 and 1968 when, its
market
value equalled nearly 10 percent of the sum of Ford's and General Motors' market value(Graph
E-2).
Since 1968, however, Chrysler's value relative to Ford and GM has been in a general downtrend
and, at
the end of 1978, stood only .75 percentage points above its 1961 low of 2.27 percent for the period
observed. By contrast, the relative market value of Ford, which has diversified the most into
foreign
markets not burdened by U.S. regulatory standards, has increased.

Graph E-2
Chrysler's Market Value
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APPENDIX F
Potential Layoffs Due to Federal Regulations
of Automobile Production — Impact on the Community
As a result of burdensome federal safety, environmental, and fuel economy standards, Chrysler
Corporation may have to reduce its Michigan operations. These cutbacks would require employee layoffs
which would have a serious impact on the community.
Large numbers of workers laid off by Chrysler Corporation could not be absorbed readily in other
employments in the Detroit area. This is especially true considering that the regulations causing the
Chrysler Corporation layoffs would raise simultaneously the costs of other automobile manufacturers,
lowering their demand for labor as well.
There is little evidence on the rate at which employees displaced by a plant shutdown are reemployed. A
study of the closing of the Kelvinator Plant in London, Ontario showed that 62 percent ofthe employees
laid off were fully reemployed within seven to nine months after the plant shutdown.' Based on this study
we have assumed that the unemployment rate among employees laid off by Chrysler Corporation would
decline from an initial rate of 100 percent at the rate of 12 percent per month for two years. Beyond two
years we assumed that the number of displaced workers remaining unemployed would be 5 percent ofthe
number initially laid off.
As a result of this loss of employment, the state and local public assistance programs would be severely
strained. For the first 26 weeks of unemployment most workers would be eligible for unemployment
insurance benefits amounting to $546 per month for a family offour. At that level ofincome the workers
would be able to collect up to $126 per month in Aid to Families with Dependent Children(AFDC). As
both of these payments are treated as income for purposes of the food stamp program, a family receiving
such aid would be ineligible for food stamps. After 26 weeks, however, the unemployment insurance
benefits would run out and workers remaining unemployed would be forced to rely more heavily on
non-insurance type public assistance. In Detroit, a family of four with no other source of income could
draw up to $470 per month in AFDC,$96 per month in medical assistance, and a $61 per month food
stamp bonus. Subsidized public housing is also available and the amount ofthe subsidy would be $180.50
per month. For the purposes of this study we have assumed that 20 percent of the unemployed workers
would take advantage of the public housing subsidy.
Not counting unemployment insurance payments,the unemployed workers would draw $126 per month
from public assistance programs for the first 26 weeks of unemployment and $663 per month thereafter.
Using these figures and assuming that the unemployment rate among laid offemployees would decline at a
rate of 12 percent per month, we calculated total payouts from public assistance programs over a six-year
period for cutbacks of 10 percent, 25 percent, and 50 percent (Table F-1).

"The Effect of Advance Notice ins Plant Shutdown/A Study ofthe Closing of the Kelvinator Plant in London,
Ontario", University of Western Ontario.
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Table F-1
Payouts from Public Assistance Programs
for Six Years as a Result of Chrysler Layoff
percent
cut back
10%
20
50

initial
layoff
8,425
20,351
38,230

payments
over six
year period
$ 37,676,607
91,044,327
171,016,581

The numbers in Table F-1 show the increase in transfer payments that would occur because ofthe layoffs
and indicates the minimum added potential burden upon state and local public assistance programs.
Michigan public assistance payments in 1978 totalled nearly $950 million. Ofcourse,such figures do not
show the loss to the displaced workers themselves due to relocation costs, retraining costs, foregone
income, loss of experience, deterioration of job skills, and lower self-esteem in some cases. Many of the
workers who would lose their jobs as a result ofthese cutbacks have only recently escaped the poverty trap
and at least some are likely to fall into it again.
In addition to these personal losses and the increased public welfare payouts, state and local budgets
would be affected by a reduction in tax receipts. Even among those who are reemployed,earnings over an
extended period of time are likely to be lower as a result of the displacement. A study by the U.S.
Department of Labor indicated that workers in the automobile industry displaced by changes in
international trade patterns experience an average income reduction of 43.4 percent per year for the first
two years after displacement and of 15.8 percent per year for the next four years.' Using these estimates
we can determine the total reduction in wages paid over the six-year period, and from that,the reduction
in tax receipts. A 10% reduction in Chrysler's work force implies a $200 million loss in wages,whereas a
50% cutback implies nearly $1 billion in lost wages (Table F-2).
Table F-2
Lost Wages and Federal Income Taxes
as a Result of Employee Displacement
over Six-Year Period
percent
cutback
10%
20
50

2

wages lost
(millions)
$199.3
490.7
933.4

federal income
taxes lost
(millions)
$ 27.1
68.3
181.9

"The Impact of International Trade and Investment on Employment", U.S. Department of Labor.
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APPENDIX G
Federal Regulation of Automobile Production:
Impact on the Economy
Federal regulations requiring additional safety, environmental, and fuel economy features on new cars
will have many economic consequences. Consumer satisfaction will decline as purchasers pay extra for
unwanted features. Capital which could have been used for housing and for expanding the nation's
industrial %.,apacity will be dive'ted for retooling of automobile plants. Exports of automobiles will be
discouraged by the higher prices and equipment not required in foreign countries. Finally, as a result of
reductions in automobile production, employment and earnings in several industries will decline — at
least temporarily.
This section focuses on the reduction in output and employment among the major suppliers of inputs to
the automobile industry.' The numbers reported in this section are somewhat crude estimates; the idea is
merely to give a rough approximation of the impact on other industries of a cutback in automobile
production. For this purpose we assume that the increased cost of production and reduced marketability
of domestically produced cars under additional proposed federal regulations will lead to a reduction in
annual output of 1 million units below where it otherwise would have been. At an average retail price in
1977 of $6,028 per domestic unit,,this would mean a loss in 1977 dollars of $6.028 billion worth of
production in the automobile industry. Assuming that the ratio of employment to sales in the
automobile industry remains unchanged as a result of this drop in production, approximately 45,200
jobs would be lost in the automobile industry alone.
The effects of reduced automobile production would extend directly to several other industries as well.
The six largest suppliers of the automobile industry, in order of importance are:
I. Primary iron and steel manufacturing;
2. Screw machine products and metal stamping;
3. Other fabricated metal products;
4.

Wholesale and retail trade;

5. Rubber and miscellaneous plastics products;
6. Transportation and warehousing.

I
2

Only those Industries supplying I.5e or more of inputs per $1.00 of automobiles output are included.
Source: Bureau of Economic Analysis
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Coefficients were obtained from the Input-Output Table of the U.S. Economy for 1971 showing the
value of inputs supplied by these industries to the automobile industry per dollar of automobile
production.3 Multiplying these coefficients by $6.028 billion, the dollar reduction in automobile
production assumed, yields the estimated reduction in output in the various industries. This
methodology assumes no price changes or adjustment in input proportions but does yield a useful
approximation of short run impacts. The results suggests additional loss in production in these
industries below where production would have been absent regulations of more than $1 billion.
Ratios of employment to value of shipments were calculated for each industry using data for 1977 from
the Survey of Current Business, and Bureau of Labor Statistics data on employment and earnings.5
Assuming that such ratios would remain constant as the value of output produced declined, we estimated
the number of employees laid off in each industry by multiplying the ratio for each industry by the
predicted reduction in the dollar volume of output. There is reason to believe that the ratio of
employment to output would change as a result of a reduction in output so that this methodology
produces, at best, a rough approximation of the employment effects. The results suggests an additional
18,000 to 19,000 workers could be laid-off permanently in industries most heavily dependent upon the
auto industry as the result of the posited decrease in auto output (Table G-1).
Table G-1
inputs supplied to
automobile industry
per dollar of auto
production

reduction
in production
(millions of 1977 dollars)

reduction
in employment

.06823

$411.3

5,760

Screw machine products and
metal stampings

.05108

307.9

5,240

Other fabricated metal
products

.02693

162.3

2,760

Wholesale and retail
trade

.02266

136.6

1,780

Rubber and miscellaneous
plastic products

.02155

129.9

2,340

Transportations and
warehousing

.01869

112.7

780

$1,260.7

18,660

Primary iron and steel
manufacturing

TOTAL

4

Input-Output Tables ofthe U.S. Economy; 1971 by Paula C. Young, Phillip McRitz — U.S.
Department of
Commerce. Bureau of Economic Analysis.
Survey of Current Business. October 1978 — U.S. Department of Commerce.
Employment and Earnings. March 1978 — U.S. Department of Labor. Bureau of Labor Statistics.
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APPENDIX H
Impact on International Trade
While domestic automobile manufacturers will focus on producing automobiles with characteristics
desired in the American market, individuals outside the United States often will seek automobile
performance characteristics that are provided by American manufacturers. For similar reasons, tastes of
the American consumers also will dictate that foreign automobile producers will be able to sell their
products in the United States. The difference between exports and imports or trade balance represents the
net advantage (if positive) or disadvantage(if negative)that American producers have over their foreign
counterparts. An inspection ofTable H-1 reveals that prior to 1967 American producers contributed to a
positive trade balance. After 1967, however, imports exceeded exports creating a negative trade balance
which has generally grown over time reaching approximately $5 billion in 1977. Although other factors
contribute to the level of exports and imports these data are consistent with the hypothesis that American
automobiles with their mandated regulatory devices have become less attractive to foreign consumers
over time.
Table H-1
New Automobiles and Parts
(millions of dollars)'
year
1977
1976
1975
1974
1973
1972
1971
1970
1969
1968
1967
1966
1965
1964
1963
1962
1961
1960
1959
1958
1957
1956
1955
1954

exports

imports

trade balance

$8,242
7,440
6,473
5,497
4,605
3,516
3,026
2,424
2,766
2,501
1,922
1,587
1,168
1,195
1,012
901
757
856
819
792
874
919
892
703

$13,186
11,021
8,597
8,798
7,960
6,830
5,935
4,327
3,887
3,218
1,958
1,435
757
649
527
488
355
599
818
537
327
141
85
53

$-4,994
-3,581
-2,124
-3,301
-3,355
-3,314
-2,909
-1,903
-1,121
- 717
- 36
152
411
546
485
413
402
257
1
255
547
778
807
650

'Excludes trucks.
Source: United States Foreign Trade Annual, U.S. Department of Commerce, Industry and Trade
Administration, various year.

- 79 -

445
There are a number of economic factors that contribute to the patterns of international
trade
ultimately explain the level of U.S. exports and imports.' First the geographic location of which
natural
resources relative to the demands for these resources is a primary cause of world trade patterns. Thus,
abundance of rich farm land in the United States relative to the world demand for food explains why the
the
United States is an exporter offood and related food products.Similarly, the location of huge oil
reserves
outside the U.S. relative to the U.S. demand for petroleum products explains the import ofcrude
oil and
related petroleum products.
Second, transportation costs and consumer preferences and familiarity with products contributes
to the
nature and extent of international trade. The higher the transporation costs relative to the value
of the
product, the less likely that commodity will be involved in international trade.
Third, the availability of skilled and trained manpower relative to the number of unskilled laborers
influences the international flow of goods. Differences in the ratio of the number of skilled workers
to
unskilled workers determine the relative prices of goods produced by each group which, in turn,
influences international world trade patterns.
Fourth, differences in the adaptation and creation oftechnology that determines the capacity to innovate,
to develop new products and new techniques and to adapt to basic research finds that have been
discovered throughout the world are also important in establishing corporation advantages for
international trade. The United States has a comparative advantage in those industries that use complex
technology and offer possibilities for new innovation. On the other hand, the U.S. tends to import
products that depend on old or standardized technology and unskilled labor.
Finally, advantages attributed to large scale production that permit lower total costs of production
influence the overall pattern of international trade.
It is the last three factors that determine the world trade and pattern of automobiles. Large scale
production is, of course,one of the major factors determining the relative costs and prices of automobile
production. In recent decades, however, the U.S. advantage arising from large scale production has been
generally offset by increases in the size of firms outside the United States. Consequently, major
differences attributable to costs and value of automobiles in different countries stem more from
differences in the relative mix of skilled to unskilled labor and from leads and lags in technology. The
U.S., generally, has a comparative disadvantage in those industries that require the services oflow skilled
manual workers. Since the actual production process of automobiles and a large portion of the costs
associated with relatively unskilled workers, the U.S. with its higher level of wages, has a comparative
disadvantage in attempting to produce automobiles for individuals outside the country. On the other
hand, the U.S. has shown superiority in technological areas which provides an offsetting factor to the
higher wages.

See generally, Baldwin, Robert E., "Determinants of the Commodity Structure of U.S. Trade", A.E.R. 61
(March 1977), pp.126-46; Gruger, W.H. and Vernon, R., "The Technology Factor in a World
Trade
Matrix", in The Technology Factor in International Trade, edited by R. Vernon, New York: NBER,
1970;
Hufbauer, CC., "The Impact of National Characteristics on the Commodity Composition of Trade in
Manufactured Goods",in The Technology Factor in International Trade,edited by R. Vernon, New York: NBER,
1970; Johnson, HG., C.174)(17146(1: Cost and Commercial Policy Theory for a Developing World Economy,
Stockholm: Almgyist & Wiksell, 1968.
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The introduction of regulatory standards necessarily implies more standardization in the inputs and
outputs of automobiles produced. Firms cannot, under these regulations, devote the same level of
resources to new innovative characteristics of automobiles since more of the research dollars and
personnel must be directed to adapting to the standardized regulatory constraints. Thus, the U.S.
automobiles tend to become more standardized, which is the natural outcome of increased regulatory
constraints and one would expect that the U.S. trade balance would worsen. The pattern we have
observed from 1967, when compared to the years prior to that date, indicates that this force may have
already significantly influenced the U.S.'a ability to export automobiles in the world market. More
regulation, and necessarily more standardization will only aggravate that problem.
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APPENDIX I
General Data
Chrysler Corporation

Table I-1 through 1-5

Ford Motor Company

Table 1-6 through 1-10

General Motors Corporation

Table 1-11 through 1-15

American Motors Corporation

Table 1-16 through 1-20

Simulation Exercises

Table 1-21 through 1-23
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19.4
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1466
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Sales

Year

4418.67S
6957.915
5486.510
6716.667
4456.679
5279.916
5643.763
4177.623
4476.279
6342.306
7790.295
9461.771
9979.5'2
11304.978
17690.190
12173.543
11392.616
12919.25u
14649.266
15839.481
1 7057.668
12685.572
15513.1t4
16055.490

Current
Expenses
36.897
61.283
45.624
59.375
'5.524
43.i38
49.284
74.998
38.934
57.495
7J,.2R7
85.312
77.978
9.505
112.879
1 93.920
93.592
109.0'79
127.476
135.775
137.136
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131.953
1 73.600

Advertising
amd
Promotion

131.0(16
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171.721
1 79.677
276.444
245.272
263.813
301.553
324.242
321.715
345.370
354.344
310.767
355.908
202.718
220.866
297.665
376.800

96.452
161.362
120.343
156.042
124.435
1 75.451
141.513

General
Research
41.463
488.274
78.158
495.31U
-170.431
-42.623
114.724
24.435
233.197
618.370
786.475
871.429
659.972
662.718
1063.636
270.803
-12.852
244.814
612.789
634.873
-172.937
-165.977
551.698
182.310

Profit

Pretax

original

Sales, Expenses and Profits, 1954 to 1977
(millions of 1977 dollars)

Chrysler Corporation

Table 1-2

5.322
9.513
12.848
30.000
19.918
21.721
19.632
19.507
25.205
46.665
36.730
27.364
26.265
53.592
95.265
37.774
-78.204
-2.726
31.158
12.24.8
4.854
-92.786
122.293
74.700

Other Income
and
Deductions
5.765
276.549
48.180
275.000
-81.109
-9.631
68.712
21.150
124.385
334.908
387.295
429.175
316.093
327.184
608.333
146.533
-37.676
99.319
304.241
279.107
-104.854
29.301
225.372
93.500

Taxes

41.020
221.239
42.827
250.000
-69.405
-11.271
65.644
22.793
134.016
331.827
437.910
469.618
368.093
389.126
550.568
162.044
-13.380
142.760
359.706
368.011
-63.228
-288.014
448.620
163.200

Original
Profit
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174.723
710.619
244.326
710.417
-16.472
136.066
315.521
193.349
397.652
8.55.1 41
1085.746
1207.017
1011.873
1066.777
15[3.757
695.438
433.810
7(.8.177
1073.562
1126.513
256.917
167.236
961.716
662.410

Year

1554
1955
1956
1957
15Fe
1959
1966
1961
1982
1983
1964
1965
1966
1967
1988
1969
1970
1971
1972
1 9 73
1974
1975
1976
1.977

112.879

102.920
98.592
179./79
127.406
135.735
137.136
132.247
231.953
133.600

36.807
61.283
45.824
59.375
35.524
43.236
49.284
34.908
36.934
57.495
71.287
85.312
87.936
56.505

Advertising
and
Promotion
1 4.4,4
4..04,
53.554
57.660
47.449
3c'.381
46.76/
42.096
36.921
4 4.71F
67.151
77.744
86.625
92.721
104.692
107.F99
150.758
107.1 13
11 4.71 0
131.571
136.435
134.71 7
137.125
132.777

Advertising
and
Promotion
Depreciation
1R.404
10.642
22.912
29.687
17.762
71.619
24.602
17.454
19.467
26.747
15.143
42.656
43.969
08.252
FE.435
5 1.461
49.296
54.514
63.703
67.867
66.566
66.149
65.977
66.800

Advertising
and
Promotion
Balance
.000
.000
113.906
190.208
142.120
188.007
153.179
164.61 4
173.153
159.52 7
148.967
717.897
'74.894
794.761
T14.566
364.95 4
792.398
790.130
419.17,r
430.999
779.43F
433.651
759.385
772.84 5

General
Research
Capital

163.143
158.262
173.911
2/2.790
261.896
295.674
324.908
356.321
379.669
397.362
409.984
406.394
411.446
348.05 1
353.391

.010
.010
77.969
101.371
148.745
172.575
158.779
165.192
160.376

General
Research
Depreciation
165.521
421.255
147.502
34/.063
-74.829
-15.901
81.735
11.425
125.539
390.526
F58.431
599..522
475.456
494.716
655.312
724.290
46.933
199.076
155.524
391.137
-104.534
-423.457
415.202
216.682

Economic
After-tax
Profits

68511 kESEIRCH IS ASSUME1 10 BE
2.4 FERCEYT OF GENERAL PESEskCH
THE CPPORT1KITY COST OF CAPITAL FOR BASIC RrSEAPCP
IS
10.0 PERCENT
WE OPPORTUNITY COST OF LAPI1AL FOR DEVEEOPmE
NT 19
10.0 PERC5 NT
683,01 RESEARCH ACCUMULATES F6R
5 YFARS
OFVFLORNENT 466DMULATES 106
2 YEAR!
AVVERT1SIW, AND PROMOTION. AP: DEPRECIATED FOR
2 YEARS
BASIL RESEARCH /S DEPRECIATE( FOR 10 YEARS
LEVELOPmECT 15 OEFRECIATED F(R
3 YEARS
161 AVLRACL RATE CF RETURN ON NET WORTH IS
2.664 FOR THE LAST
P YEARS
THC VARIANCE FOP NIT WORTH 35
39.606 (AMINE THIS PERIOD

SalesCurrent
Expenses

Economic Rate of Return on Economic Net Worth, 1954 to 1977
(millions of 1977 dollars)

Chrysler Corporation

Table 1-4

Net Worth
1624.945
1767.216
1612.919
2045.681
1934.339
1900.980
1966.783
1975.910
2084.111
2456.111
2985.052
3999.274
4232.857
400.843
5046.315
5128.874
5049.498
5175.991
5366.920
5260.090
4517.143
3E26.856
4108.161
4C97.602

ECOMMlic

2418.514
3339.782
3201.784
3638./73
3261.238
3328.439
3324.861
3388.230
3631.447
4925.926
5646.323
6719.998
7348.422
8512.979
9462.603
9750.224
9732.949
9828.120
10274.424
10126.373
9459.754
8108.210
8629.499
8841.202

Eamornk
Assets

11.616
23.837
8.136
16.671
-3.868
-.836
4.156
.578
6.024
15.900
18.708
14.991
11.233
10.767
12.986
4.460
.910
3.846
6.624
7.436
-2.314
-11.065
16.107
5.288

Economic
Rated
Return on
Net Worth

4z6

cn
1--,

156..

19
9:9
/973
1971
1972

'
1 4;9
3
1981
1982
1983.
19(4
1985

1973
1974
1975
1976
1977
1976

30--.5 21
190.349
393.852
855.441
1065.746
1232.212
1011.673
1060.777

Year

19E0
1961
1962
1963
1964
1965
1966
19E7

1;1
3:9
6(
)
3
133.620
133.800
113.620
133.620
133.620
133.800
133.60u
133.600

49.284
34.906
38.934
57.495
70.287
65.312
67.978
.6.505
112.879
1C;1.92C
98.5.2
109.029
127.406
135.735
137.136
132.207

Advertising
and
Promotion

133;:76:170
131.601
131.6,0
131.602
133.602
133.600
131.60n
133.602

24.64?
42.296
36..21
48.215
61.89/
77.799
86.625
92.'21
104.692
107.890
100.756
101.810
118.71P
131.571
136.43,
134.71'
132.125

Advertising
and
Promotion
Depreciation

66.800
466:62

(i,66::g(G)

637::78506)8
60.149
65.977
66.800
66.800
66.800

48
2
3!
.
7
43.969
48.252
56.439
9
4

74.642
1 7.454
19.467

Advertising
and
Promotion
Balance

0:;:;
:
11.19
410.765
410.765
410.765

iNii
159.385
772.845
'65.28'
409.062
406.284

:(07N
167.127
154.711
143.748
217.897
274.894
294.161
318.506
'64.954

General
Research
Capital

;349:7:Z
394.2P.
409.876
409.962
410.010
410.069
410.077

:7156
):::7
0
426.394
411.446
388.051
353.3.1

209.722
1;(53:18:43
258.8'8
2.2.565
322.213
354.248
378.061

.000
.000
55.707
117.278

General
Research
Depreciation

)::
(
5
)
2T(
3
48.006
200.684
356.528
191.660
-104.534
-421.457
415.202
716.682
742.182
229.787
184.639
169.740
169.103
169.055
168.996
169.028

rg:Z9
29
497.384

245.951
175.277
729.038
445.916
,
61.499

&monde
After-tax
Profits
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bASIC RESEARCH IS ASSUMFU TO RE
2.4 PERCENT OF GENERAL RESEARCH
THE OPPORTUNITY CCS7 CI CAPTTAL FOR BASIC RESEARCH 25
10.0 P5 RcENT
THE OPPORTUNITY crsT OF CAPITAL FOR DEVFLOPmENT IS
10.1 PEPC5N7
bASTC RESEARCH ACCUPULATLS FUR
5 YEARS
DEVFLOPMLNI ACCUMULATFS FOR
2 YEARS
APVERTISING AND PROMOTION ARE DEpRECIATED FOR
2 YEARS
6ASIC .-ZESEAPCH IS DEPRECIATE() FOR 12 YEARS
DE- YELOMmENT IS 2EFRFCIATL2 FOR
3 YEARS
THE AVERAGE RATE OF RETURN nu NIT WORTH Is
4.423 FOR THE LAST 8 YEARS
THE VARIANCE FOR NET 1.109TH 7S
.490 uURINn THIS P!RIOn

665522::
652.4E0
652.400
652.412
652.400
657.900
652.400

fn:;Y6
461.316
652.430

70.177
1072..62
1126.r.I3

&gar
Current
Expenses

Economic Rate of Return on Economic Net Worth, 1960 to 1985
(millions of 1977 dollars)

Chrysler Corporation

Table 1-5

:
9
28
12
8:96
17
4579.871
5018.411
5023.665
5046.362
5174.463
5366.397
5260.090
4517.143
3826.856
9108.161
4097.602
4176.585
4243.172
4259.511
4260.451
4261.255
4262.010
4262.707
4263.435

11g3
)
:7 ;7
2005.477
2432.866
2964.876

Economic
Net Worth

6=98?
8502.007
9454.699
4745.015
9729.813
9826.592
10273.901
10126.373
9459.254
8108.210
8629.499
8841.202
8920.185
8986.772
9003.111
9004.051
9004.855
9005.610
9006.307
9007.035

2978.875
3206.298
3552.813
4902.681
5626.146

Economic

:.:::
:::::
3.972
3.968
3.967
3.965
3.965

--1
10ig
lOi

372
9
6

1::0
5
(
17
8

111):;:g

1:18.193i!
18.938
15.132

Economic
Rate of
Return on
Net Worth

N,

c.n

14

37e41.106

4362.330
5594.000
4647.300
5771.300
4130.300
5356.900
5237.900
6709.400
8J89.600
8742.500
9670.800
11,36.83C
12240.300
10615.700
14,175.103
14755.60O
14)79.900
16433.300
29194.433
23015.130
23670.600
24J09.100
28939.61J

4
19,
1955
1956
1957
1956
1,
59
1960
1961
1962
1)63
1964
1966
1966
1967
1968
1969
197U
1971
1972
1973
1974
1 975
1976

1977

Sales

Year

4431.703
5636.w0J
6815.6n0
7425.690
,
356.100
9896.600
10690.603
9996.60E,
17359.906
13158.700
13417.610
14433.72.
17710.596
20400.616
21970.400
22623.100
26068.310
33630.100

442a.506

3480.600
4502.413
4073.200
5070.5^0
3853.503

Current
Expenses

41.900
53.700
64.700
69.900
77.400
92.300
97.900
84.110
112.603
118.000
119.800
206.100
236.80C
234.500
213.500
223.300
259.700
295.800

42.9no

32.500
44.80C
37.200
46.200
33.600

Advertising
and
Promotion

218.600

88

251.406
265.410
2°3.800
262.900
323.700
366.9(70
419.400
512.90c
621.100
826.210
824.900
747.600
925.000
1170.000

45.300
117.510
97.600
121.200
115.600
133.900
120.500
201.300
202.200

General
Research
463.900
929.310
442.000
533.400
128.200
751.600
643.800
818.400
1007.100
1028.200
985.910
1282.500
1157.510
171.900
1276.903
1110.010
1022.900
1280.300
1626.000
3.810
15,
611.800
415.103
1586.900
2745.600

Pretax
Profit

Sales, Expenses and Profits, 1954 to 1977
(millions of current dollars)

Ford Motor Company

Table 1-6

46.800
39.100
36.800
47.200
54.300
91.200
130.900
-1.800
5.600
-4.600
2.000
16.200
3.100
-46.300
4.200
-9.100
-27.400
.600
17.300
54.600
-49.400
59.500
126.800
252.600

Other Income
and
Deductions

41.500
656.500
554.400
479.800
624.200
773.300
702.100
201.500
151.900
730.600
1325.600

539.690

268.100
531.400
242.200
286.600
66.390
391.40U
346.800
40.000
513.400
529.700
48 2.210
595.600

Taxes

242.600
437.000
236.600
294.000
116.200
451.400
427.900
409.600
499.300
493.900
505.700
703.100
621.000
84.100
626.600
546.500
515.700
656.700
870.000
906.500
360.900
322.700
983.100
1672.800

After-tax
Profit
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SalesCurrent
Expenses

1289.800
2415.349
1235.118
1460.300
568.371
1902.459
1648.671
2204.107
2610.656
2703.696
2694.357
7300.211
3314.308
1307.572
324/.485
7914.051
2750..76
7405.962
un52.039
7767.291
2002.670
1638.201
2942.250
4211.409

Year

1.54
155
1956
1957
1,58
1959
1960
1962
1962
1963
1944
1965
1966
1467
1969
1969
197
1971
1972
1973
1974
1975
1976
1977

H.C. Wainwright & Co., Economics

103.769
76.314
78.801
98.373
111.4.9
116.8P5
267..19
-3...6
11.475
-9.446
4.u98
32.5.6
6.i..71
-89.903
7.,55
-16.06
-48.379
1.u22
28.272
78.963
-59.95 1
66.676
134.607
252.690

Other Income
and
Deductions
594.457
:1 75.664
518.670
597.013
136.140
872.3349
709.202
835.729
1352.049
1087.680
918.115
11.4.390
U49.675
13.583
1243.371
1011.679
644.718
1063.373
1261.571
1011.671
244.539
166.590
775.584
1375.60U

Taxes
537.916
966.814
596.638
6 12.596
278.604
975.a9c
875.051
841.068
1023.156
1014.168
1036.271
1414.618
1298.171
1 63.300
1196.742
907.262
997.972
1118.739
1419.2sc
1306.1.6
477.9P.
358.157
1043.631
1672.800

After-tax
Profit
3778.270
4173.186
4255.199
4792.292
4749.211
5358.197
5888.753
6422.382
'074.918
7634.292
P219.262
.3375.815
9303.502
*912.979
9368.561
0529.197
9626.594
9450.085
.724.796
9229.251
7574.3.3
7048.058
7544.586
0456.990

Net Worth

Rate of Return on Net Worth Based on Book Value, 1954 to 1977
(millions of 1977 dollars)

Ford Motor Company

Table 1-8

Assets

4865.1/8
5719.693
5979.872
6802.706
6434.292
7094.672
7682.618
10613.347
11099.385
12215.195
13236.270
15215.312
15740.078
15.69.514
16956.818
16717.044
17476.795
1 7904.259
18978.793
18665.706
17200.971
15560.710
16778.959
19241.300

.

14.237
23.391
11.904
12.781
5.024
17.263
14.860
13.096
14.606
13.294
12.608
15.656
12.986
1.832
/2.667
10.465
9.431
11.838
14.594
14.153
5.782
5.082
13.633
19.780

Rate of
Return on
Net Worth

IMPACT OF REGULATIONS

4N.

cn
cn

1289.500
24:!,.044
1235.119
140.00C
562.374
1 9J7.4 59
1644.671
2204.137
2610.65A
2703.696
2694.057
3300.201
3014.009
,
,72
1007.
3245.465
2914.051
2750.176
3405.9,2
4052.939
3767.291
2007.670
1534.'41
2942.250
4211.400

Year

19C4
1955
1956
1957
1958
1959
1960
1961
3962
1963
1964
1965
1966
1 1E7
1968
1969
1973
1971
1972
1973
1974
1)75
1976
1977

72.062
99.115
79.657
96.250
67.762
87.910
85.695
110.267
132.552
143.532
158.607
185.714
190.467
163.301
113.258
215.328
210.915
351.127
386.297
337.896
259.102
247.836
275.690
295.800

Advertising
and
Promotion
36.n31
85.569
89.766
87.954
82.0u5
77.536
66.79"
92.976
121.424
135.057
151.64
172.169
189.091
176.564
185.779
214.29'
21 1.127
21i1.',1
369.'62
362.047
299.449
253.459
261.767
285.745

Advertising
and
Promotion
Depreciation
76.031
0.556
19.829
48.175
'3.881
43.955
42.843
s
65.133
66.291
71.766
74.303
92.857
95.213
91.650
106.629
107.664
195.456
175.554
193.146
168.948
179.551
123.916
137.845
147.903

Advertising
and
Promotion
Balance
.000
.CO,
721.261
Tu6.997
746.51 1
'35.50'
290.374
'32.116
7 00.777.
497.321
499.930
C39.(2 1
624.36'
646.657
692.381
622.776
744.649
617.066
591.729
1055.578
1722.585
14 34.461
1716.021
1119.059

General
Research
Capital

550.651
599.357
649.403
648.822
6.1.305
772.3.4
813.102
917.179
1052.577
1272.453
1294.356
1214.447

.000
.010
74.454
176.786
259.057
2'4.7 32
276.846
303.396
301.979
.372.170
428.326
508.973

General
Research
Depreciation
781.996
1287.097
681.493
746.108
256.284
081.591
901.569
1034.193
1236.007
1189.76/
1234.928
1567.421
1751.777
179.543
1798.022
1162.591
1116.798
1514.512
1849.940
1793.071
596.494
152.674
954.893
1873.213

Economic
After-tax
Profits
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L.As1C RFSFAaCH IS AcSUMEG To 111
2.4 PERCENT or tlE.UIRAI. PESEARCH
THE OPPORTUNITY COST OF CAPITAL FOR BASIC IV-SEARCH IS
10.0 PERCENT
THE OPPORTUNITY COST OF CAPITAL 1-0,t DEVELOPmENT IS
10.0 PEPCFNT
'
, FOP
081TC aESEARCH ACCUMULATL.
5 YEAR'S
UrVFLOP..ENT ACCUMULATES 106 2 YEARS
AOVERTISIN5 ANO PPOmOTION 89E OFF9ECIA1E0 FOR
? YEARS
ASIC 4ESEARCH IS DEPPECIATFO FOR lo YEARS
OrVeLORmLNI IS PEPRECIATE0 FOP
3 YFAP'.1
THE AVEPAGE RATE OF RETURN ON NET WORTH IS
9.959 FOP THE LAST 8 YEARS
THE VARIANCE FOP NET WOPTH IS
20.342 DURING THIS PERM)

SalesCurrent
Expenses
4022.350
4697.548
4905.106
5665.117
5639.791
6304.298
6860.37 1
7587.126
5352.513
9197.479
9971.107
10940.393
11351.686
10976.466
11544.267
11870.232
12176.095
12395.369
11091.670
13093.000
11576.651
10644.833
11252.623
12365.350

Economic
Net Worth

Economic Rate of Return on Economic Net Worth, 1954 to 1977
(millions of 1977 dollars)

Ford Motor Company

Table 1-9

5109.268
6284.053
6719.089
7675.534
7324.502
8040.773
8654.236
11678.091
12476.980
13768.383
14988.115
17189.989
17788.262
17533.941
19132.524
19128.079
19986.306
20849.542
22345.667
22519.455
21203.229
19357.485
20446.997
23149.750

Economic
Assets

19.441
27.399
13.643
13.170
4.544
15.554
13.127
13.631
14.745
12.950
12.385
14.327
11.908
1.636
11.244
9.794
9.169
12.218
14.061
13.705
5.066
1.408
8.486
15.149

Economic
Rate of
Return on
Net Worth

oi=

CM

cr,

0

00

F

;.C!:,34
1,
,,,

1'71
1574
157.
1.
'
78,
1977
1978
19'.
1 985
1581
159 7

!tit,
'
19(1
1962
1.163
154
(,
1566
1.66
1 967
1568
1''
49
15 71
1)'1

Year

::: 95.505
:95,600
2.5.8%
795.605

f7,5,::',.1-

85.645
115.2(7
132.5,2
143.572
158.6'7
185.714
1.0.467
163.301
3.2"6
."15.378
fl0.915
351.1,
7
386.797
337.8.6
*59.1'2
247.676
275.680
.:95.5I5
L 95.5"(
e95.800

Advertising
and
Promotion

.
5:::1,7
29

295.650
795.,
1"
255.F0^

2,c.„

;:14 1
7 .1)1 7
1
354.71:7
3,7.09,
758.49.
257.45.
261.77,
. 7e5.74.
2r.,17
2.
,5.FL7.

:;:::7;
121.424
134.057
151.069
'177.160
15 4.051
176.864
184.71.
71 4.79'

Advertising
and
Promotion
Depreciation
42.843
95.1 33
66.2.1
71.765
79.303
92.057
.5.273
'1.65u
1'6.629
107.664
1 05.4S8
1'5.554'
1.3.146
168.946
179.551
173.918
1 77.845
1 9 7.901.
147.9335
1 4 7.9336
147.505
147.906
1 ,. 7.905
1 4 7.905
1.7.926
147.905

Advertising
and
Promotion
Balance

c
6. 3
2::V6:
646.653
692.301
627.77'
744.64.
4 17,r66
491.729
1055.571
,
1322.555
1434.461
1'16.r2"
1019.158
1705.t6'
,
1420.418
1417.795
1419.678
1426.744
1426.94(
14 26.946
1426.946

291.
'
0
)
:11::
488.146
889.724

.000

General
Research
Capital
.010
.300
.
7.105
259.770
472.878
503.475
545.1.4
5.3.860
(43,916
644.355
677.243
719.440
611.1 74
916.116
1552.577
1272.4.3
1384.356
1214.447
11 75.277
1203.5.1
1338.676
1414.289
1416.676
1416.991
1420.931
1472.5 40

General
Research
Depreciation
1188.957
1735.147
1439.271
1'01.246
1240.426
1572..18
1357.275
185.041
1703.519
1167.354
1120./60
1517.466
1842.418
1'94.137
786.494
157,674
954.893
1777.213
1562.757
1954.358
1629.408
1745.457
1742.808
)740.755
1738.835
1737,167

Economic
After-tax
Profits
6202.658
7270.367
7229.018
9145.470
0934.595
10909.379
11326.173
10556.447
11579.746
11655.4'8
12170.103
12392.330
13090.610
13E73.005
11576.651
10644.833
111.2.673
12365.350
125.4.848
12536.406
13E24.013
13176.671
13E46,779
13(54.734
13560.769
13[65.136

Economic
Net Worth

Economic Rate of Return on Economic Net Worth, 1960 to 1985
(millions of 1977 dollars)

Ford Motor Company

Table 1-10

,r,lt kiSEi'PCH TS 4.S0HE5 TO PE
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TFA o0PO8306I17 C.C.',T OF (8F7'.8i F0P EAST5 4'S7A7514 15
1C.. 7F 601N1
TFIF LFPF;TW,ITY COOT oF (APTItl FOR OF9FLOP0E61 IS
10.0 PEPOFhT
175 1 1 iFSFi.PCH tCW11LATLS FOP
5 rrARs
81106151 115 F,
F
2 YE:FS
,
1 ,FkTISIN; /KC kPc.OTIOK APE DEP,ECIATFD F^P
7 YEtkS
vc,11 F15766C14 TS UFk101,1FU FOR 10 YFFRS
IF,,L0F0EF7 IS 0E761CIATin F-(4?
3 9EA95
1.4 ,VLPAN. 1(11 CF 7171)6,
kFT i.ORTH 15
13.91 0 760 THE LAcT
P YE8R5
711 6/812(11. F5r ti, 6c 01P TO
.713 0119146 11415 PER3C0

4411:417:'
471 ,.660

164..671
22i.4.107
;..,10.655
27,7.5.E
26v4.057
31i.....7L1
3e14.11:',4
1",
,
.577
.5248.405
..14.'51
:75'.176
34:...67
40S7.;,39
.L717."291
7:"i..".670
1.3,.751
.!.47.250
4211.4:J?
4711.600
4711.450
511.400
.211.46e
4211.41.0

SalesCurrent
Expenses

H.C. Wainwright 6i. Co., Economics

1999r0.3211
20846.504
22344.606
2251..455
21203.229
19357.465
21446.997
2314..750
23439.248
23720.805
23E08.413
23821.071
23831.176
23439.134
23845.169
23849..36

7996.'23
11321.332
12323.485
13726.373
14951.604
17158.475
17762.745
17513.922
19118.003

Economic
Assets

11.3331';
13.296

11Z.150s:
15.107
13.977
13.389
13.359

:::40,24
12.245
14.077
13.713
5.066
1.408
8.48 6

11.6
3g:

1
1 .
'
41:
11.98 4

198.4::
17.490
14.228

Economic
Rate of
Return on
Net Worth

IMPACT OF REGULATIONS
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P, PPP,PPPPPPP PPPPPPP

1954
1955
1956
1957
1956
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977

Year

21711.596
27529.425
13118.629
27895.417
19052.361
23018.647
16044.990
23400.205
30000.409
33870.226
34829.917
41718.310
39316.148
38896.519
43097.346
44334.124
33014./88
4.149.744
49649.592
51582.564
38268.228
396E0.277
50065.967
54961.300

Sales ._

H.C. Wainwright & Co., Economics

40912.897
45243.276
34333.131
39452.616
43027.971,
47086.71'0

49285.509

35332.197
36647.163.
37652.1.9

27432.377
26136.34 5
27254.373
32528.572
32246.498
31971.69L,

17b85.149
21302.676
1.961.456
18995.50u
16623.614
19633.677
21345.878
19170.945

Current
Expenses

18 5.611
183.125
156.468
154./71
276.394
187.269
239.154
271.u47
278.689
333.0.3
314.591
311.068
344.697
354.745
264.065
385.179
397.227
412.690
404.612
31 7.203
400.637
439.7CC

1 74.279
220.133

Advertising
and
Promotion

-94-

457.424
578.097
485.439
4.2.833
1147.4 73
575.410
598.976
772.053
750.000
846.817
975.533
959.557
983.54C
972.039
991.286
1106.394
974.472
1251.959
1776.215
1719.049
1662.136
1276.293
1374.713
14'1.405

General
Research
3464.745
5428.319
9466.724
1236.458
'224.846
3475.409
7691.870
7389.938
5578.278
6616.016
4391.393
7696.378
5611.479
9631.262
6429.166
6023.722
1173.143
6227.597
6603.263
5137.607
1898.349
7644.172
1 372.717
'981.500

Original
Pretax
Profit

Sales, Expenses and Profits, 1954 to 1977
(millions of 1977 dollars)

General Motors Corporation

Table 1-12

1.7.705
197.345
242.184
198.333
65.503
247.131
275.051
24 0.452
434.836
270.642
337.245
336.217
357.393
220.000
246.970
279.197
124.472
179.37u
2.4.992
365.418
146.966
-12.320
494.713
290.200

Other Income
and
Deductions
1860.310
2994.248
1914.347
1677.292
989.322
1883.402
2205.571
1797.125
3023.361
3618.275
3173.975
3955.734
2874.319
2691.456
3395.644
3181.204
325.880
3039.353
3360.196
3047.550
882.403
1241.065
2725.902
2934.200

Taxes

1797.139
2631.416
1814.561
1757.500
1301.026
1789.139
1961.349
1833.265
2999.754
3268.583
3554.713
4276.661
3294.553
3159.806
3290.492
3121.715
1072.535
3297.614
3528.059
3455.475
1152.912
1390.787
3081.526
3337.500

Original
Profit

IMPACT OF REGULATIONS

8P.
CD

cn

Year

1977

1911
1962
3
191 4
196S
111
1967
1966
1969
1977
197 1
1972
1973
1974
1979
1976

I96r

1954
19S5
1956.
1957
lc,51
1959

4096.452
6226.549
4157.173
3900.416
2926.747
4165.C41
4699.182
4279.260
6568.032
7733.11C
7575.614
9169.738
7169.C50
6Y14.:K69
7715.151
7416.861
2362.500
7s64.735
.736.735
8339.336
7455.397
4197.668
1358.067
7672.600

SalesCurrent
Expenses
142.705
197.345
242.184
198.:533
65.1
,r3
247.171
275.15.1
240.45z
474.636
270.642
337.295
336.277
357.393
220.000
746.9%
279.1.7
224.472
109.37L
284.992
365.416
146.966
-12.37C
484.713
290.200

Other Income
and
Deductions
Taxes
1660.3I
7994.248
1914.347
1677.292
969.322
1663.402
7205.521
1797.125
3023.361
3618.275
173.975
3955.734
2874.319
2691.456
'395.644
7161.204
325.8E0
7079.3s3
33673. 15
1047.550
482.403
1241.065
7725.902
7934.200

- 95 -

1717.139
2671.416
1614.561
1757.50C
1301.026
17E9.139
1961.349
1/73.265
29.9.754
3268.583
3554.713
4276.661
3294..553
31F9.806
72E0.492
3121.715
11.72.515
3297.614
3528.059
34'5.475
1152.912
13.0.787
3061.528
3377.500

After-tax
Profit
Assets
11374.944
14037.168
14(67.238
14220.417
14149.692
14649.180
16028.010
16566.858
18769.139
19797.125
21(91.803
23(95.573
23761.673
25773.010
26134.470
27043.978
245.F4.929
31c76.490
29809.766
29246.253
24118.325
24045.283
25947.346
2' 58.300

Net Worth
7403.769
9413.978
9810.707
10218.958
19301.437
11006,147
11891.002
1373.111
13679.098
14672.177
15571.721
16574.344
16976.848
17982.912
1E478.788
14664.051
1 7346.739
18407.496
1.056.564
1E107.741
152n7.039
14510.867
15270.913
1 5 766.900

Rate of Return on Net Worth Based on Book Value, 1954 to 1977
(millions of 1977 dollars)

General Motors Corporation

Table 1-13

24.138
27.952
18.496
17.198
12.630
16.256
16.494
14.617
21.937
22.354
22.878
25.805
19.406
17.571
17.753
16.776
6.182
17.915
16.512
19.043
7.581
9.579
20.179
21.166

Rate of
Return on
Net Worth

az.

1972
1973
1974
1975
1976
1977

1967
1968
1969
1970
1971

19.,

1959
1955
1956
195 7
1956
19.9
1960
1961
1962
1,
63
1964
1965

Year
174.279
220.133
185.011
183.125
A56.468
184.271
/38.38 4
187.269
239.754
271.347
278.699
033.63
314.59 1
311.066
344.697
354.745
264.085
365.179
397.227
412.680
404.612
317.203
400.637
439.790

Athenians
and
Promotion
87.14 0
197.7L,6
202.'72
164.pc,8
160.797
170.745
196.7E 1
197.9..7
211.512
255.461
274.8t9
306.246
324.197
317.8.0
327.562
349.721
3390
,15
324.632
391.703
404.951
408.646
160.91.7
358.929
421.16.

Advertising
and
Promotion
Depreciation
.7.14d
110.366
92.5n3
91.56.2
76.234
92.111
104.192
93.634
119.877
105.524
119.344
166.901
1.7.296
155.534
1 7.e.346
177.372
1,2.042
192.569
196.613
276.340
2°2.306
1`9.602
203.316
219.8.0

Advertising
and
Promotion
Balance

007.06 1
1023.700
1996.534
1162.168
1747.06?
1182.940
1707.76^
1 145.441
1129.336
1516.829
2993.247
20 48.525
2911.107
1527.121

.ror
.101
540.204
682.71p
573.204
.65..26
668.842
598.299
725.954
950.256

General
Research
Capital

1C97.556
1178.921
1156.8 1 3
1170.790
1237.449
1220.622
1324.952
1574.156
1915./54
2079.351
1886.367

.goo
.000
190.366
407.638
598.733
699.714
599.878
607.171
6.5.518
748.520
919.473
=

General
Research
Depreciation

5257.179
3374.714
3137.390
1004.548
3609.361
4370.721
4107.671
1612.156
969.223
2664.713
3229.209

2377.450
3140.567
221.,834
1934.774
1349.897
1891.448
2101.555
2029.791
3238.185
3555.682
3134.822
4
3:4
3::;1
2

Economic
After-tax
Profits

21E63.784
22253.882
22624.820
21241.022
22612.025
24105.756
24007.168
21565.670
20476.934
20611.166
21198.862

7994.080
10713.399
11511.440
12096.566
17226.916
13073.936
14t357.996
14735.621
16240.050
17520.227
18749.881
2gui:8
3,
r4

29453.882
30309.564
31004.747
28847.712
35281.020
34856.979
35145.640
30476.957
30002,350
31487.598
32090.262

;!,1z ..31.7;

11965.255
15336.629
15767.972
16098.025
16075.171
16876.968
18195.010
19349.376
21400.091
22695.176
24269.963

Ectmornk
Assets

15.99 1
11.032
14.512
14.942
13.768
19.940
20.295
20.453
22.712
16,699
15.012
15.165
14.618
4.729
15.962
16.131
17.943
7.476
4.831
12.804
15.233

29.740
31.181
19.249

Economic
Rate of
Renamion
Net Worth

IMPACT OF REGULATIONS

Erammink
Net Worth

Economic Rate of Return on Economic Net Worth, 1954 to 1977
(millions of 1977 dollars)

General Motors Corporation

Table 1-14

SIC 4ESE48C9 IS S55Uar12 10 RE
2.4 PFRCENT or sENERAL RESEARCH
TOE OPPORTUNITY COST OF CtPTEAL FIR BASIC IP- SEARCH IS
10.0 ”FRCENT
THE oRPORT,;%1Ty CCST OF LAPTTAL FOR DEVELOP.
,ENT IS
10.0 PERCENT
6ASIc RESEARCH ACCU4ULATL5 FOR
5 YvAPS
0FVELOP9ENt ACCUHULATFS Fool
2 YLARS
AOYFRI1SIN5 AND 800807106 APf DFP,
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2 'FLAPS
RfSYC RFSEARcH IS 00P4E014110 Fool 1" YLAps
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3 YraP5
051 AVEPAGE PAP Cf RETURN ON hFT .001H IS
12.13. TOR THF LAST
8 YEARS
1512 vsalStscE FOP SET f.091H
OATH, THIS PERIC"

8735.705
8339.336
3955.097
4197.664
705..067
7072.630

4096.452
6226.549
4157.171
39E0.416
2928.747
416..041
4699.162
4279.260
6860.037
7731.860
7575.614
9169.738
7069.660
6914.369
7765.151
7466.961
2367.500
7864.735

SalesComma
Expenses

H.C. Wainwright fts. Co., Economics
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Promotion
7.0.5
7.743
7.666
6.642
7.803
14.344
17.382
14.374
17.519
18.686
16.598
15.8.5
13.619
12.079
11.593
10.766
15.317
16.665
18.271
20.129
19.417
70.311
19.639
17.900

911.675
997.174
921.642
763.417
882.341
1521.976
1887.117
1960.986
1961.6 45
2120.173
1936.115
,3
1930.5'
1710.695
1597.671
1314.648
1305.474
1963.3.1
2022.65 E
2171.176
2379.971
2341.996
2533.613
2445.646
7186.000

887.83
9 75.885
574.518
754.583
965.708
1762.377
2152.986
1798.152
2164.754
2.j25.462
7168.548
1993.159
1693.385
1310.680
1441,77
1345.620
1916.562
2399.,;30
2290.149
7505.764
7427.427
2532.963
2458.1166
2236.900

1954
1955
1956
1957
1953
1959
1960
i'i,51
1962
1963
1964
1965
1',56
1967
1958
1969
1970
1971
1972
1973
1974
1973
1976
1977

Advertising
and

Expenses

Sales

Year

Current
-95.763
-49.558
-72.405
-27.708
48.460
202.459
208.74 3
-231.212
171.352
128.542
60.246
.805
-71.790
-136.699
11..32
-4.197
-113.732
5.792
36.542
83.141
23.180
-56.491
-48.408
-10.300

16.625
70.575
16.415
15.833
77.10F
43.648
49.693
54.004
54.096
55.111
53.689
55.875
L.0.661
-7.670
33.144
33.577
53.697
54.514
64.111
72.672
52.640
43.511
51.189
43.300

-99-

Profit

Original
Pretax

Research

General

Sales, Expenses and Profits, 1954 to 1977
(millions of 1977 dollars)

American Motors Corporation

Table I-17

6.430
12.611
27.623
1.875
4.107
13.525
17.382
9.446
18.443
24.846
25.413
14.085
17.704
-6.990
22.727
16.971
14.789
21.465
77.357
85.591
27.791
19.090
11.890
21.800

Deductions

Other Income
and
Taxes
-25.721
-21.460
-2.998
-1.642
-1.077
92.418
116.973
55.071
79.713
75.565
31.967
4.427
-29.572
3.495
12.311
3.832
.000
9.710
24.673
44.813
17.476
-8.679
12.633
3.200

Original
Profit
-24.612
-15.487
-42.184
-24.792
53.593
173.566
109.202
-276.797
70.082
77.623
53.689
16.463
-24.514
-147.184
22.348
8.942
-98.944
17.547
49.266
123.919
33.495
-30.522
-49.151
8.300

SalesCurrent
Expenses
.31.042
.21.239
.47.323
.5.833
63.368
260.451
275.669
162.6 34
.
202.869
205.339
130.533
62.575
.17.510
.860990
56.629
40.146
.44.7111
77.172
118.923
175.792
85.437
2.331
I2.426
56.900

Year

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1914
1965
1 066
1967
1966
1969
1971
1971
1972
1973
'
1. 74
1975
1971
1977

H.C. Wainwright Es Co. Economics

6.431,
12.611
27.173
1.675
4.177
13.52
17.38i
9.446
18.443
24.646
250410
14.05
17.764
.6.996
22.777
16.971
14.789
21.465'
37.34 7
8505°1
27.791
1.1°C
11.196
21.6%

Other Income
and
Deductions
.25.721
.21.460
.20998
.10642
.1.027
920418
116.973
55.031
79.713
75.565
31.967
4.427
.29.572
3.495
12.311
3.632
LOU
9.71G
24.633
44.613
170476
.8.179
12.633
3.206

Taxes
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-74.612
.15.487
.42.184
.74.792
93.593
123.566
1r9.232
.276.797
71.092
77.823
53.689
10.463
..74.514
.187.164
22.348
8.942
.98.944
17.547
49.266
123.919
73.495
.700572
-49.151
6.300

Afum-nur
Profit

484.806
396.337
3'0.573
320.800

495.01

537.626
495.331
347.184
361.985
372.263
358.399
364.566
398.369

571.07

361.419
316.584
266.167
231.667
282.341
390.994
456.646
463.45)
511.270
560.783

NetVVanh
591.353
575.885
481.585
408.333
423.409
582.992
6920025
6830776
768.646
904.312
662.090
919.517
893.969
733.398
660.985
702.555
6 62.324
895.233
937.357
1127.376
10480422
1121.310
16520654
957.300

Assets -

-6.810
-4.861
-15.849
-10.701
18.982
31.604
23.914
-59.725
13.707
13.878
9.401
1.946
-4.949
-42.394
6.191
2.402
-27.630
4.813
12.367
25.029
7.206
-7.701
-14.868
2.587

Rate of
Return on
Net Worth

IMPACT OF KiGULATIONS

Rate of Return on Net Worth Based on Book Value, 1954 to 1977
(millions of 1977 dollars)

American Motors Corporation

Table I-18

-31.1.42
-21.239
-47.3e,
-...833
6T.!tF
260.451
..75.869
-1(2.834
2D2.P69
P,
20.,
13r.533
62.575
-17.51V
-6t.990
56.629
4C.I46
-44.718
77.172
11..923
175.797
65.437
7.331
17.420
E7.900

Year

19,4
1955
1956
1957
'96
1(
19E9
15(C
1961
1962
1963
1964
1965
1966
1967
1966
1969
1970
1971
1972
1973
1974
1975
1876
1977

7.1)95
7.743
7.066
6.242
7.1303
14.344
17.342
14.374
17.418
18.686
16.598
15.895
13.619
12.039
11.553
10.766
15.317
16.865
18.271
20.029
19.417
20.311
19.639
17.900

Advertising
and
Promotion
3.54.
7.419
.
7..L
6.554
6.92?
11.774
15..67
15.87.
15.896
18.052
1 7.842
16.247
14.'5,
17.829
11.796
11.11"
47
13.,
16.091
17.568
19.150
19.'723
19..6.
1 9.975
0.7in

and
Promotion
Depredation

Advertising

3.54b
3.872
3.533
3.321
3.901
7.17e
6.691
7.187
8.779
9.343
8.299
7.946
6.809
6.019
5.777
5.383
7.656
6.433
9.135
10.014
9.709
13.155
9.825
5..951.1

Advertising
and
Promotion
Balance
General
Research
Depredation
.370
.00D
2
7.3,
15.411
72.681
21.654
74.3!14
34.3o7
47.696
58.391
62.674
66.190
66.264
63.236
56.592
50.477
45.538
42.605
49.196
57.634
69.615
77.381
72.487
5
63.2,

General
Research
Capital
.737
.000
21..96
24.299
21.748
19.41.
32.805
52.258
59.298
64.825
65.575
7n.547
65.491
56.268
50.266
46.56?
40.91 0
41.224
64.87r
65.661
77.017
87.84'
52.699
,
5n.71,

Economic
Amets
615.388
624.926
545.530
475.896
500.913
693.284
839.190
860.272
964.793
1113.042
1073.056
1120.851
1078.206
900.027
811.834
843.570
1123.226
1080.310
1150.840
1271.489
1278.274
1324.409
1233.276
1126.487

Economic
Net Worth
385.455
367.625
3.70.112
299.229
359.645
501.276
603.812
(39.943
707.416
769.510
782.072
738.960
679.568
513.814
511.834
513.278
519.001
549.646
611.651
739.213
694.658
599.436
511.195
489.987

Economic
After-tax
Profits
-.577
9.519
-27.280
-2/.174
63.535
156.354
146.076
-247.469
89.734
90.408
55.924
.031
-41.611
-164.792
6.569
-.893
-79.056
41.725
77.669
)54.549
19.235
-57.275
-71.628
.135
-,

Economic Rate of Return on Economic Net Worth, 1954 to 1977
(millions of 1977 dollars)
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Table 1-19
American Motors Corporation

-.150
2.589
-8.264
-7.076
17.656
31.191
24.192
-38.670
12.685
11.749
7.151
.112
-6.123
-32.072
1.283
-.174
-15.232
7.591
12.694
20.907
2.769
-9.555
-14.012
-.640

Economic
Rate of
Return on
Net Worth

11=
CM
CM

467
P.M.O.MNOPONOCOMTMV.OP

T.42ggl
.C1.4M0.4...00.00.4.444
.
• •. • • • • • • • • • • • • •
• • • • • •• •
?g.4Ok,41.RNTOINN.....

.

".'"
.C.NWO::%
1 2:Z::1
7
::ItgC
.272:0a
P lg
tg2C;tWO..a.ONN.C.Mem
4.00000
, 00.
0..4.0
,
..N.0..NMNNMM,MMMN

000000000000000080

0

CiL;cLO
.ONWP.O.c..P.m.aya
.

MMM

t

2

/

Ili

0

A

clIg:c!=g07=A:7
NCO";:
cacr.cca...CN.a.0a.NN...N.,,,
, NNN
• • ••• • ••••• •
40•••• ••• •••• •

P
."
:47,f,
'"
47Z512:17

••• (N, •-•••$

fe..

I

f.

If

ill

C-C4f •• ••• NCistnr
,C,. N..cc cc c^ .cr cc.
.
a- N .1,
.
O.
CI :1
.
7
;4.
.
I
„
.
.
;
.0
4 :,
:
u.
.
:,. 4 z
a•,
:
a l
c ,.
,
0
4
.
/ c;
4
7
O• f,
.
.....
:
74
0
,4
0. 4
0,
4
1 .4
r,
•-.47 ,
04).4)
,
a a Va it se Is I..
It if 0 if ti
,Le tf, VI

hf

gg

E=
al

j
I

4

0

V:
44

CL.
c2a,
,,

'.!..

.i..'

...

•;;.6„.

c

.i

tZ",

t.
......•If
0.4
•Il CL

fill

1

t
i
I- S

:.
I ..
.%

16.2

4-

.
ri,
,
.

rc.''
,
L.:
.
0
...
L•J

'21:
ttl
'
'f
:V;71:
''
%.,:
.2
!-.7

a

X4.1
uL.
X.X.1
.
ft,,

Cc

ih
1.4

W

•
'"'"

0.----------

'''''

ri

Z

.....4..4

J

....a,MNP.O.CN.mC.
, aa. C[CCCCCCC
.71
,.......4.•-• •-• •• ...

Z,,...,.C.0
0

,,cr...,24W0.2.,,,,01..M.P.01.10
0DOCO
COPP,
..0
,
0•0,
..,,,,
,. .CCOCLVOC.
nmapoc049.F.;mcoN00.142.
.C.P ,
TPCP.O.CP.

111

N

Z.00,UM

'',12Ztfl'Z'tit'
ou..0., •
'
2
r.• " 7„...,e".....,

-.4'7...?..":.,..=

MOW.Ow.a

uo.....,......,...
cl

I.NN,ONI
....a.aw,,Nc,
.
,
C, CCE-cu

M▪ s-

N
2

468
Table 1-21
Simulation One
Economic Results with Added Regulations
in a Steady-State Economy
($ million)

year
simulated
1978
1979
1980
1981
1982
1983
1984
1985

Chrysler
($800 m)
economic
ROR on
economic
net worth
profits
-11.6%
$-483.2
-10.6
-450.7
-10.4
-441.3
-12.2
-519.3
-13.8
-588.3
-15.6
-664.0
-17.5
-747.4
-19.7
-839.0

Ford
($1,000 m)
economic
ROR on
economic
net worth
profits
8.3%
$1,055.6
8.5
1,103.7
8.0
1,038.0
6.8
884.8
6.1
796.2
5.3
699.4
593.3
4.5
3.7
477.1

- 103 -

GM
($2,000 m)
economic
ROR on
economic
net worth
profits
7.4%
$1,582.9
8.8
1,899.5
9.0
1,951.0
8.1
1,747.5
7.3
1,573.5
6.4
1,382.4
1,172.8
5.4
941.6
4.4

AMC
($250 m)
economic
ROR on
economic
net worth
profits
-44.0%
$-216.5
-41.0
-202.4
-186.4
-37.7
-41.8
-206.8
-228.4
-46.2
-252.1
-51.0
-56.3
-278.1
-62.2
-306.7
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Table 1-22
Simulation Two
Economic Results with Added Regulations
in a Cyclical Economy
($ millions)

year
simulated
1970
1971
1972
1973
1974
1975
1976
1977

Chrysler
($800 m)
economic
economic
ROR on
profits
net worth
$-687.7
-13.6%
-479.9
-9.3
-263.3
-4.9
-289.6
-5.5
-853.4
-18.9
-1,239.2
-32.4
-482.9
-11.8
-772.0
-18.8

Ford
($1,000 m)
economic
economic
ROR on
profits
net worth
$199.4
1.6%
665.8
5.4
1,067.3
8.2
942.1
7.2
-349.5
-3.0
-866.9
-8.0
-167.7
-1.5
5.2
637.4
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GM
($2,000 m)
economic
economic
ROR on
profits
net worth
$-829.5
-3.9%
1,912.0
8.5
2,823.6
11.7
2,605.8
10.9
-259.9
-1.2
-1,050.0
-5.1
419.5
2.0
757.5
3.6

AMC
($250 m)
economic
economic
ROR on
profits
net worth
$-308.3
-59.4%
-170.5
-31.0
-115.7
-18.9
- 58.2
-7.9
-214.8
-30.9
-312.2
-52.1
-352.3
-68.9
-312.1
-63.7
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Table 1-43
Simulation Three
Economic Results with Proportionate Expenditures
for Compliance in a Cyclical Economy

year
simulated
1970
1971
1972
1973
1974
1975
1976
1977

Chrysler
($800 m)
economic
economic
ROR on
profits
net worth
$-458.4
-9.1%
-5.2
-267.7
-1.3
-69.9
-1.5
-76.9
-619.3
-13.7
-984.2
-25.7
-202.2
-4.9
-463.0
-11.3

Ford
($1,000 m)
economic
economic
ROR on
profits
net worth
1.3%
$153.5
5.0
623.4
1,028.6
7.9
899.6
6.9
-396.3
-3.4
-8.5
-917.9
-2.0
-223.8
575.6
4.7
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GM
($2,000 m)
economic
economic
ROR on
profits
net worth
$-1,012.9
-4.8%
1,742.2
7.7
11.1
2,668.9
2,435.6
10.1
-447.1
-2.1
-1,254.0
-6.1
195.0
0.9
510.4
2.4
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APPENDIX J
Footnotes

II REGULATION OF THE AUTOMOBILE INDUSTRY
'

See generally M. Weidenbaum, The Cost of Government Regulation of Business (1978); Federal Regulation and
Regulatory Reform, H.R. Rep. No. 134, 95th Cong., 1st Sess. (1976).
See generally J. Rae, American Automobiles — A Brief History (1965); L. White, The Automobile Industry
Since
1945 (1971).

3

R. Nader, Unsafe at Any Speed (1965); Nader, Automobile Design: Evidence Catching Up With the Law, 42
Denver L. J. 32 (1965).

' R. Nader, Unsafe at Any Speed (1965) at 340-46.
National Traffic and Motor Vehicle Safety Act of 1966, Pub. L. No.89-563,80 Stat. 718(current version at
15 U.S.C. §§ 1381, 1391-426, 1431 (1976)).
6

7

Clean Air Act Amendments of 1970, Pub. L. No. 91-604, 84 Stat. 1705 (current version at 42 U.S.C.A. §
7521 (1977)).
Energy Policy and Conservation Act of 1975, Pub. L. No. 94-163, 89 Stat. 871 (1975).

"

Consumer Product Safety Act, Pub. L. No. 92-573,86 Stat. 1207,(1972)(current version at 15 U.S.C. §§
2051-81 (1976)).

9

Clean Air Act Amendments of 1970, Pub. L. No.91-604,84 Stat. 1705(current version at 42 U.S.C.A. §§
7401-28, 7450-59, 7470-79, 7491, 7501-08, 7521-25, 7541-51, 7571-74, 7601-26, 7642 (1978)).
Occupational Safety and Health Act of 1970, Pub. L. No. 91-596, 84 Stat. 1590 (current version at 29
U.S.C.A. §§ 651-78 (1975)).

" See note 7, supra.
12

See generally Pederson, Formal Records and Informal Rulemaking, 85 Yale L. J. 38, 51-59 (1975).

13

E.g., H.R. Rep. No. 340, 94th Cong., 87, reprinted in [1975] U.S. Code Cong. and Ad. News 1962, 1849
(referring to auto fuel efficiency standards).

H

See Carter's Assault on the Costs of Regulation, National Journal 1281-85 (Aug. 12, 1978).

'5

M. Weidenbaum, The Cost of Government Regulation of Business(1978); Auto Safety Regulation: The Cause or the
Problem (Manne & Miller eds. 1977); J. Riccardo, Letter to Michael Blumenthal concerning the costs of
automotive regulation to Chrysler (1977); T.A. Murphy, Letter to Jimmy Carter concerning the costs of
automotive regulation to General Motors(1978); Anderson and Blair, Impact of Federal Regulation on the
Financial Structure and Performance of the Domestic Motor Vehicle Manufacturers(Dept. of Trans. study
1978).
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0
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16 J. Claybrook, The Contributions of Automobile Regulation (NHTSA paper 1978).
'7 Aqua Slide 'N' Dive Corp. v. Consumer Product Safety Comm., 569 F.2d 831 (5th Cir 1978); American
Petroleum Inst. v. Occupational Safety and Health Admin„ 581 F.2d 493(5th Cir. 1978). See note 86, infra
and text therein.
581 F.2d at 503.
See, e.g., R. Nader, Unsafe at Any Speed (1965); O'Connell, Taming the Automobile, 58 NW. U. L. Rev. 299
(1963); See generally Comment, Federal Motor Vehicle Safety Legislation, 28 Ohio St. L.J. 177, 177-87(1968).
20 National Traffic and Motor Vehicle Safety Act of 1966, Pub. L. No. 89-563,80 Stat. 718(1966)(current
version at 15 U.S.C. §§ 1381, 1391-426, 1431 (1976)).
21

S. Rep. No. 1301, 89th Cong., 2d Sess. reprinted in [1966] U.S. Code Cong. & Ad. News 2709, 2710.

22

Id. at 4; id. at 2712.

23

15 U.S.C. § 1392(a)(1976).

24

49 C.F.R. § 501.2 (1977).

25

See 49 C.F.R. §§ 571.101-.125, .201-.216 (1977).

26

S. Rep. No. 1301, supra note 21, at 6; at 2714.

27

15 U.S.C. § 1381 (1976).

28

S. Rep. No. 1301, supra note 21, at 6; at 2714.

30

Id. at § 1392(a).

31

H.R. Rep. No. 1776, 89th Cong., 2d Sess. 16 (1966).

32

15 U.S.C. § 1391(1)(1976).

33

Id. at § 1392(f)(1), (3).

34

Id. at § 1394(a)( 1 )-(6).

35

See K. Davis, Administrative Law of the Seventies §§ 29.00-.01-5 (1976); see e.g., Automotive Parts &
Accessories Assoc. v. Boyd,407,F.2d 330,338(D.C.Cir. 1968)(arbitrary and capricious); H&H Tire Co. v.
United States Dept. of Trans., 471 F.2d 350, 352 (7th Cir. 1977)(same); Chrysler Corp. v. United States
Dept. of Trans., 472 F.2d 657, 669 n.10, 670 (6th Cir. 1972)(substantial evidence); Paccar, Inc. v. Nat'l
Highway Traffic Safety Admin.,573 F.2d 632,636(9th Cir. 1978)(no position). See also Citizens to Preserve
Overton Park, Inc. v. Volpe, 401 U.S. 402,415 (1971).

15 U.S.C. § 1391(2)(1976).
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36

Paccar, Inc., 573 F.2d at 636(quoting Citizens to Perserve Overton Park, Inc., 401 U.S. at 415-16).

" 407 F.2d. 330(D.C. Cir. 1968).
38

Id. at 338.

" Id. at 342.
4° Id.
4' 471 F.2d 350(7th Cir. 1972).
42 Id. at 352.
43

Id. at 355.

44

Id. at 356(emphasis added).

45

472 F.2d 659 (6th Cir. 1972).
Id. at 672-73.

47

Id. at 673-74.
Id. at 678, 681. The effective date of the standard was thereby postponed until such time after test
specifications were issued. Id. See also Paccar, Inc. v. Nat'l Highway Traffic Safety Admin., 573 F.2d 632,
644-45 (9th Cir. 1978).

" 491 F.2d 31 (D.C. Cir. 1974).
so Id. at 41.
" Id. at 38.
" 573 F.2d 632 (9th Cir. 1978)
" Id. at 643. The testing procedure of the braking system was also found not "practicable" due to fluctuations in
the skid numbers (friction coefficients) of the test road surfaces, id. at 644.
" Clean Air Act Amendments of 1970, Pub. L. No. 91-604, 84 Stat. 1705 (current version at 42 U.S.C.A. §
7521 (1977)).
" See National Emissions Standards Act, Pub. L. No.90-148,81 Stat. 499(1967); Motor Vehicle Air Pollution
Control Act, Pub. L. No.89-272,§202(a),79 Stat. 992(1965); Act ofJune 8, 1960,74 Stat. 162(authorized
federal study on auto emissions); Act ofJuly 14, 1955,ch. 360,§§ 1-7,69 Stat. 332(research and assistance
to local and state governments on air pollution).
56

42 U.S.C. § 1857f-1(bX 1)( A)(1970)(amended 1977).
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" International Harvester Co. v. Ruckelshaus, 478 F.2d 615,648(D.C. Cir. 1973); H.R. Rep. No. 1146,91st
Cong., 2d Sess., reprinted in[1970] U.S. Code Cong. & Ad. News 5356, 5356; H.R. Conf. Rep. No. 1783,
91st Cong. 2d Sess. reprinted in [1970] U.S. Code Cong. & Ad. News 5374, 5381-2.
58

42 U.S.C. § 18571-1(b)(5)(D)(1970)(amended 1977).

59

478 F.2d 615 (D.C. Cir. 1973).
Id. at 648-50.

61

Id. at 648.

62

Energy Supply and Environment Coordination Act of 1974, Pub. L. No.93-319,§ 5,88 Stat. 258(current
version at 42 U.S.C.A. § 7521 (1977)).

63

See H.R. Rep. No. 294, 95th Cong., 1st Sess. 232 reprinted in[1977] U.S. Code Cong.& Ad. News 1077,
1311.

64 Clear Air Act Amendments of 1977, Pub. L. No. 95-95, tit. II, §§ 201, 202(b), 213(b), 214(a), 215-17,
224(a)(b)(g); tit. IV,§ 401(d),91 Stat. 751,753,758-61,765, 767, 769,791(to be codified at 42 U.S.C.§§
7521-25, 7541-51).
" 42 U.S.C.A. § 7521 (1977).
66

Energy Policy and Conservation Act of 1975, Pub. L. No. 94-163, 89 Stat. 871 (1975).

" Id. at tit. V, §§ 501-12 (codified at 15 U.S.C. §§ 2001-2012 (1976)).
15 U.S.C. § 2002(a)(1)(1976).
H.R. Rep. No. 340,94th Cong., 1st Sess., 87, reprinted in[1975]U.S. Code Cong.& Ad. News 1962, 1849.
See generally Gallagher, An Automobile Fuel Consumption Efficiency Tax: A Sumptuary Response to the "Efficiency
Crisis", 7 Rutgers-Camden L. J. 1, 1-7 (1975).
7" Id. at 306; at 1944. A recent article in the Wall Street Journal confirms the prediction that shortages in the
delivery of large cars and engines will result from the standards. Wall Street Journal, Nov.9, 1978,at 3,col. 1.
7' 15 U.S.C. § 2002(a)(1)(1976).
72

Id. at § 2002(a)(1),(3).

73

49 C.F.R. §531 (1977).

74
'
7

76

15 U.S.C. § 2002(a)(3)(1976).
Id. at § 2002(a)(4).
See 15 U.S.C. § 1392(f)(1),(3)(1976); Chrysler Corp. v. United States Dept. of Trans., 472 F2d 659,
672-73 (6th Cir. 1972).
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77

Id. at § 2002(d).

7
"

Id. at § 2002(d)(2)(A).

79

15 U.S.0 § 2003(a)(1)(1976).

• Id. at § 2003(d). See 40 C.F.R. § 600(1977).
•

Id. at § 2005.

"2 Id. at § 2008.
.3 Id. at § 2008(6)(1); 15 U.S.C.A. §2008(d)(1979).
84

Id. at §§ 2008(a)(3)(A)(i)(1),(6)(3)-(4).
hl. at § 2004(a).

• 569 F.2d 831 (5th dr. 1978).
"7

sm

16 C.F.R. § 1207 (1977).
15 U.S.C. §2058(c)(2)(A)(1976).

" 569 F.2d at 841.
4,) Id. at 835,843.
" Id. at 837-38.
'
2 Id. at 837.
" Id.
" hl. at 842.
es Id.
Id. at 842.
97

Id. at 844.
581 F.2d 493 (5th dr. 1978).

" Id. at 504.
" Id. at 498-99, n. 13.

-110-

476
1°' 29 U.S.C.A. § 652(8)(1975).
1 581 F.2d at 504-05.
"
1 3 Id. at 503 (cites omitted).
"
1°4 Id. at 505. The court also set aside a standard limiting dermal contact with benzine while upholding a warning
label requirement on benzine products. Id. at 508, 510.
'"5 See 581 F.2d at 504 and cases cited therein.
iOs

07

Id.
H&H Tire Co. v. United States Dept. of Trans., 471 F.2d 350(7th Cir. 1972). See note 41, supra and text
therein.

0' Id. at 355-56.
1 4
"

110

Wall Street Journal, Jan. 12, 1979, at 20, col 2.
The Secretary of the Department of Transportation, Brock Adams, has recently called for an "all-out search
for the engine of the future" in which all auto companies would cooperate. The Deputy Assistant Attorney
General for Antitrust in the Justice Department, Ky Ewing,commented that while he saw "nothing on its face
that's inconsistent with the antitrust laws" he warned "that when you have auto companies sitting down
together to discuss technology, it's something that the companies and the government have to be careful
about." Wall Street Journal, Dec. 6, 1978, at 3, cols 2-5.

"1 15 U.S.C. § 1405 (1976).
S. Rep. No. 1301, 89th Cong., 2d Sess., reprinted in [1966] U.S. Code Cong. & Ad. News 2709, 2721.
United States v. Line Material Co., 333 U.S. 287 (1948). The licensing provisions included a pricing term.
The Court found this to be a per se violation.
114

115

See United States v. Container Corp. of America, 393 U.S. 333(1969); American Column & Lumber Co. v.
United States, 257 U.S. 377 (1921).
United States v. Automobile Manufacturers Assoc., Inc.,[1969] Trade Cases(CCH) ql 72, 907 (C.D.
California 1969).
See note 112, supra.
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'

ANALYTICAL FRAMEWORK

See K Clarkson, The Intangible Capital and Rates of Return (1977) at 23-32.
Id. at 33-40.
Id.

4

In fact, evidence from Appendix C suggests that the value of the regulations to consumers may be negative.
J. Claybrook, The Contributions of Automobile Regulation (NHTSA paper 1978).
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Gregory Chow, Demand for Automobiles in the U.S., (University of Chicago Ph.D. Thesis, 1955).
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for Durable Goods, 149 (Harberger ed. 1960).
John Rae, American Automobiles — A Brief History, (1965).
Eric Toder and N. Cardell, Effects of Trade Barriers on the U.S. Automobile Market in the Impact of
International Trade and Investment on Employment, 33 (Dept. of Labor 1978).
Lawrence White, The Automotive Industry Since 1 945,(1969).
The Automobile Industry: A Case Study of Competition (General Motors Corporation 1968).
Competition and the Motor Vehicle Industry (General Motors Corporation 1974).
Input-Output Structure of the U.S. Economy: 1967 (Dept. of Comm. 1974).
Review of the North American Auto Industry (1977).
Summary Input-Output Structure of the U.S. Economy (Dept. Of Comm. 1975).
Cost of Owning and Operating An Automobile (Dept. of Trans. 1976).
The Effect of Advance Notice in a Plant Shutdown/A Study of the Closing ofthe Kelvinator Plant in London,
Ontario.(Univ. of Western Ontario 1970).
Financial Structure of the Automobile Industry
Anderson & Blair, The Impact of Federal Regulation of the Financial Structure and Performance of the
Domestic Motor Vehicle Manufacturers,(Dept. of Trans. 1978).
Analysis of American Motors' Financial Status (Dept. of Trans. 1978).
Analysis of Chrysler Corporation's Financial Status (Dept. of Trans. 1978).
Analysis of Ford Motor Company's Financial Status (Dept. of Trans. 1978).
Analysis of General Motor Corporation's Financial Status (Dept. of Trans. 1978).
Kenneth Clarkson, Intangible Capital and Rates of Return, AEI (1977).
Security and Exchange Commission, 10-K's of Chrysler, GM, Ford and AMC (1954-1977).
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Annual Statistical Surveys of the Automobile Industry
Automotive News Almanac (1954-78).
Motor Vehicle Facts & Figures (1954-78).
Ward's Automotive Yearbook (1954-78).
Accident Data
Accident Facts (National Safety Council 1966-1977).
1975 Societal Costs of Motor Vehicle Accidents(NHTSA 1976).
The National Highway Safety Needs Report (Dept. of Trans. 1976).
Statewide Highway Safety Program Assessment: A National Estimate of Performance(Dept.ofTrans. 1975).
Pricing Data
Zvi Griliches, Hedonic Price Indexes for Automobiles: An Econometric Analysis of Quality Change in Price
Indexes and Quality Change 55 (Zvi Griliches ed. 1971).
Makoto Ohta and Zvi Graliches, Automobile Prices Revisited: Extensions of the Hedonic Hypothesis in
Household Production and Consumption 325 (Nestor Terleckyj ed. 1975).
Executive Office of the President Council on Wage and Price Stability, Staff Report: Auto Parts Price
Behavior: 1971-1976 (1977).
Handbook of Labor Statistics (Dept. of Labor 1960-77).
Chrysler's response to NHTSA request for data concerning the cost savings of removing safety equipment
(Feb. 1976).
Survey of Current Business (Dept. of Comm. — various years).
General Analysis of Automotive Regulations
Glenn Blomquist, Value of Life: Implications of Auto Seatbelt Use (University of Chicago Ph.D. Thesis
1977).
Joan Claybrook, The Contributions of Automobile Regulation (NHTSA 1978).
Ralph Nader, Unsafe at Any Speed (1965).
Sam Peltzrnan, Regulating Auto Safety, AEI (1975).
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John Riccardo, Letter to Michael Blumenthal concerning the costs of the automotive regulations to Chrysler
(1977).
Murray Weidenbaum, The Cost of Government Regulation of Business (Joint Econ. Corn. 1978).
Auto Safety Regulation: The Cause or the Problem (Manne & Miller eds. 1977).
Cumulative Regulatory Effects on the Cost of Automotive Transportation (Office of Science and Tech.
1972).
Effectiveness, Benefits and Costs of Federal Safety Standards (Dept. of Trans. 1976).
Motor Vehicle Safety 1977 (annual report by the Dept. of Trans. 1977).
Traffic Safety (annual report by the Dept. of Trans. 1967-76).
Major Reports on Specific Automotive Standards
Fuel Economy Standards
John Anderson, An Analysis of the Projections of 1985 Fuel Consumption by Motor Vehicles(M.V.M.A.
1978).
Automotive Fuel Economy Program (annual reports by the Dept. of Trans. 1977-78).
A Cost — Benefit Analysis of Alternative Automobile Fuel Economy Standards (Chase Econometrics).
The Effect of the Fuel Shortage on Travel and Highway Safety (NHTSA 1975).
Preliminary Impact Assessment of the Nonpassenger Automobile Fuel Economy Standards for the Model
Years 1980 and 1981 (NHTSA 1977).
Air Bags
An Analysis of the Long Term Incremental Costs to Car Owners of Air Bags Restraint Systems(Econ.& Sci.
Planning 1977).
Automotive Occupant Protection Safety Air Cushion System Expenditure/Benefit Study (Delorean 1975).
Emission Control
The Costs of Emission Reduction (Kearney 1977).
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HueIke & Gikas, Causes of Death in Automobile Accidents, J.A.M.A. 1100
(March 25, 1968).
Koshal, Deaths from Road Accidents in the U.S.: An Econometric Analysis,
10 J. Trans. Econ. Policy 219
(1976).
Kraus, Mohring & Pinfold, Welfare Costs of Nonoptimum Pricing and Investing
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2, 215 (1970).
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(1975).
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Robertson, A Critical Analysis of Peltzman's"The Effects of Automobile Safety
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Small, Estimating the Air Pollution Costs of Transport Modes, 11J. Trans. Econ.
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the "Efficiency Crisis",
7 Rutger-Camden L. J. 42 (1975).
Nader, Oligopoly in the Automobilel Industry: Petition to the FTC,4 Antitrust

L.& Econ. Rev. 53(1970).

Nader, Automobile Design: Evidence Catching up with the Law, 42 Denver L. J. 32
(1965).
Nader & Page, Automobile Design and the Judicial Process, 55 Cal. L. Rev.
645 (1967).
O'Connell, Taming of the Automobile, 58 NW U.L. Rev. 299(1963).
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Automobile Manufacturer's Liability to Pedestrian for Exterior Design: New Dimensions in
Crash-Worthiness, 71 Mich. L. Rev. 1654-75 (1973).
California Motor Vehicle Pollution Control Law, 50 Cal. L. Rev. 121 (1962).
Motor Vehicle Safety — National Traffic and Motor Vehicle Safety Act — definition of safety — related
defects under notice provisions — manufacturers' obligation, 17 Bost. C. Ind.& Corn. L. Rev.663(1976).
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Note, Federal Motor Vehicle Safety Legislation, 29 Ohio St. L. J. 177 (1968).
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QUESTION 2
How much are you planning to invest in your business
from 1979 through
1985 as a direct result of having to comply with government
regulations?
Please be as specific as possible.
ANSWER
Chrysler's estimate of the capital costs to meet the
mandated fuel economy,
emissions and safety standards is reflected in the size
of our long-range,capital
plan for North American cars and trucks for 1978 through
1985 (Confidential
Attachment 1), which is being submitted under separate cover
because of confidential
nature of the information.* The average annual expenditur
es under this plan is
more than for new model development, product introducti
ons, tooling, plant
expansions, process changes, engineering, research, developmen
t, and expansion
of our engineering and test facilities.
Our capital plan includes estimates for the engineering
manpower and investment required to provide the new unknown innovations
in technology that we must
develop if we are to be successful in meeting the higher
fuel economy goals and
in complying with the emissions and safety regulations for
1978 through 1985
(See Confidential Attachment 2)
Government regulation is no longer a small influence on the operations
of automobile companies. However, the amount of a capital expenditure program
allocated to government mandated requirements is difficult to estimate. As
the Transportation Systems Center report entitled "The Impact of Federal Regulation on the Financial Structure and Performance of the Domestic Motor Vehicle
Manufacturers" states: "that strategic and tactical planning (of auto companies)
must now explicitly consider government regulation one of the significant
environmental influences, and that all product and business decisions have some
component of regulatory goals built into them.

* This confidential information is of a type not generally
disclosed publicly
by Chrysler or released to anyone outside the Corporation
except subject to a
commitment for confidential treatment. Therefore we request
that the information
designated confidential in the enclosures and attachments
be treated by the
Committee as confidential and be exempt from disclosure under
5 U.S.C. 552(b) (4),
15 U.S.C. §2005(d) (1) and 18 U.S.C. §1905 because such information
is a trade
secret or contains privileged commercial or financial information
. The propriety
and trade secrets submitted or discussed would be extremely
valuable to both our
domestic and foreign competitors and the release of the same
would result in
significant competitive damage to Chrysler Corporation. Such information
would
provide our competitors with an invaluable insight into our
present or future
products and our planned capital and engineering commitments
and would enable
them to react thereto to our disadvantage.
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'Because multiple goals are now subliminally part of the planning, product
development, manufacturing, and service processes, the amount of 'overlap'
between government regulatory costs and normal business has increased to the
point where the two cannot be separated effectively."
DOT's third annual Automotive Fuel Economy Program Report to Congress in
January reported that the industry would need to invest approximately $36.0
billion during the period 1979-1985 -- an increase of $11.5 billion or 47 percent
due to the fuel economy program. Chrysler's portion of their estimate was
$3.6 billion total, with an increase of $.8 billion.
We have received some of NHTSA's backup information on how these estimates
It appears that the estimates in the Report to Congress were
were developed.
taken out of context from the original study. In doing this, the investments
developing
are vastly understated and confusing. Using their methodology for
extraordinary expenses in conjunction with the complete investment plans for
by
is
understated
to
regulations
Chrysler, the increase in investments due
at least 200%.
The original study was based on manufacturer plans for items that were
related to regulations (downsizing, new engines, transmissions, etc.). They did
not represent total program expenditures, so the $3.6 billion is understated.
Therefore, it is erroneous to subtract a trend cost from an understated total
to arrive at the amount of increase. Also, the report does not define how the
This is a key factor in arriving at inhistoric trend cost was developed.
creased spending.
The report is in error in stating "....North American capital spending for
the 1978-1984 period, the time during which capital investments for model years
1979-1985 would be made ..." (Page 94). In their own backup report it states:
"Costs incurred as a result of events in a given year are distributed over the
two preceding years; 60% is assigned to the nearest year; 40% to the other
year."
Following this rule spending for calendar year 1984 requires model year
information through 1987. This omission alone understates increased Chrysler
spending by over 100%.
The NHTSA Report to Congress only included tools and facilities costs.
Total investment should also include research and development costs and preproduction and launch costs. This also could represent a possible 100% understatement of increase.
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For the above reasons, we feel the agency position indicating increased
investment costs for 1978 to 1984 at $.8 billion is understated by at least
200%.
Attached are copies of the NHTSA chart in the Report to Congress and
Chrysler's estimates. For the reasons given above we have also marked these
charts confidential and request that they be given confidential tr,
...atment.
(Confidential Attachment 3)
QUESTION 3
How do you plan to finance these necessary capital expenditures?
ANSWER
To raise additional capital, Chrysler Corporation has over the past several
months completed a series of "drastic measures." The company has sold $250
million of preferred stock in one of the nation's largest offerings ever. It
negotiated an arrangement to combine its European operations with those of
PSA Peugeot Citroen, an action which brought $280 million cash and 1.8 million
shares of PSA into Chrysler, and removed $400 million of long-term debt from
the balance sheet. It has negotiated several smaller but extremely important
loans from various financial institutions in both North America and Europe.
It has negotiated the sale of its companies in some Latin American countries
and a partnership arrangement in Australia. In spite of these extraordinary
measures the company still falls far short of its capital requirements for the
years immediately ahead. Accordingly lease-back arrangements on new plants and
equipment and other additional alternatives are being explored.
Since we do not have the capital or time to build many of the new components
required for these all -new vehicles we also are forced to source many of them
outside Chrysler. The Volkswagen engine and transmission in the Omni/Horizon
are an example. Chrysler's estimate is that the value of our imported components
will approach $400 million per year by 1981; that figure represents 3% of the
1977 balance of payments deficit. Without question much of our present serious
financial situation is caused by fuel economy standards already in effect.
The financial results reported by Chrysler Corporation in the past several
quarters are in keeping with the findings of recent government studies which
point out that federal regulations penalize smaller automobile companies by
applying equally difficult standards to unequal companies. ("The Impact of
Federal Regulation on the Financial Structure and Performance of the Domestic
Motor Vehicle Manufacturers" by Transportation Systems Center, "The Impact of
Government Regulations on Competition in the U.S. Automobile Industry" by
H. C. Wainwright & Co. Economics, and "Corporate Strategies of the Automotive
Manufacturers" by Harbridge House, Inc. These reports point out that smaller
companies have less capital to spend on product development and must spread
the costs of regulation over fewer units. As a result they have to borrow
more, and at higher interest rates. And, they may have to drop their most
profitable models, which would also reduce competition. All three reports conclude that as a result federal regulations will probably lead to an increased
market share for one or two of the largest companies. And all three conclude
that it is unequitable and unreasonable to base regulations for smaller companies
on the ability of the largest company in the world to comply.
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QUESTION 4
to meeting
What percentage of your current R&D money is attributed
government regulations?
ANSWER
to Question 2, it
As with capital expenditures, discussed in our answer
government regulations in view of
is difficult to separate R&D expenditures for
ts. Our best estimate
the all -pervasive aspects of the government requiremen
extraordinarily high
however, is that about 75% of our R&D expenditures, an
percentage, are attributed to government regulations.
QUESTION 5
sales?
What is the relationship between U.S. employment and automobile
ANSWER
U.S. employNo single relationship adequately captures the impact between
ut type models
ment and automobile sales. Various econometric and input-outp
these factors. But
have been developed in the past which attempt to relate
dependent on
the cross impact between auto sales and employment are highly
to calibrate the
used
n
the assumptions, structures and historical informatio
analyses, we believe
models. Based upon our experience with these and other
1 U.S. job. As
a very conservative relationship is that 8 auto sales equal
in a conservative
an example, a 1 million unit loss in auto sales would result
economy. We believe
estimate of approximately 125,000 jobs lost in the U.S.
relationships
above
The
job.
a more accurate ratio may be: 6 autos to 1 U.S.
on of the auto
assume relatively weak macro-economic shocks and the preservati
economic shocks or disindustry competitive structure. In the case of major
may occur due to
locations in the auto industry structure of the type that
e, however, that the
overly-stringent and costly regulations, it is conceivabl
e.g., a 2 million
level
1
to
4
the
ratio between autos and U.S. jobs could be at
in 500,000 jobs lost to the U.S.
unit reduction in industry sales could result
(200,000) of these jobs would be in the
economy. It is estimated that about 40%
.
industries
related
directly
auto and
QUESTION 6
-- those built and
Which of your automobile plants is more profitable
operated overseas? Why?
operated in the United States or those built and
ANSWER
As reported
arrangements for
to raise capital
have any data to

made other
in our answer to Question 3, Chrysler has sold or
ing plants
the operation of our foreign automobile manufactur
y, we no longer
for our North American operations. Accordingl
provide regarding this question.

foreign governments are
However, we believe it should be noted that many
loans, direct grants, and
offering substantial government assistance including
and/or attract new manufacother financial aid to maintain existing facilities
turing facilities in their countries.
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QUESTION 7
In the January, 1979 Annual DOT Report to Congress, NHTSA discussed -fhe
importance of the fuel economy program to the industry. What are your comments
on NHTSA's report?
ANSWER
We strongly disagree with the Department of Transportation's Third Annual
Fuel Economy Report to Congress that the current standards are technological
ly
feasible and economically practical.
That report concludes that the technology is available today that will
enable manufacturers to achieve an average fuel economy of 27.5 mpg by 1985
without reducing vehicle interior space or significantly affecting performance
and without significantly changing the mix of size classes. We cannot agree
with that assessment of today's technology. A fleet average fuel economy of
27.5 mpg in 1985 will require us to reduce the average weight and performance
of our vehicles substantially, to decrease the interior space of our vehicles
and to sell a much higher percentage of our smallest vehicles. By redesigning
our vehicles completely, changing to front -wheel drive, and by other techniques
we are making every effort to retain as much useable interior space as possible.
Nevertheless, we are seriously concerned about the current concern regarding the
availability of fuels - which we hope is a temporary situation - the car buying
public will not purchase smaller vehicles in the volumes required to achieve
the 27.5 mpg fleet average fuel economy.
The report states that the significant changes in automotive design needed
to achieve 27.5 mpg by 1985 will require increases in automotive industry investments above traditional levels, and concludes that for the industry as a whole
these investments are economically practicable and yield cost-effective improvements in fuel economy.
Moreover, as discussed in our answer to Question 2 above, we strongly disagree with the capital cost estimates in the report for Chrysler. Discussion of
whether something is economically practicable for "industry" is meaningless since
individual companies, not industry, must make the capital investments, engineer
and develop new products and manufacture the all -new vehicles required to meet
the standards. Any analysis must examine automobile producers company-bycompany and take into account the effect of cyclical changes in the economy.
Our current capital expenditures are significantly higher than previous years
and will increase greatly as fleet averages approach 27.5 mpg. The law of
diminishing returns clearly indicate the last few mpg require very heavy
investment even though little fuel is saved by so doing. We believe the report
should have examined alternative schedules.
Although the larger companies may be better able to finance these investments, in our opinion there is a real question whether these requirements are
economically practicable for any company, particularly smaller ones. As mentioned before, Chrysler Corporation is inordinately strained by excessive
capital, manpower and facility requirements to meet the fuel economy standards
at the same time we must meet more stringent emission and safety requirements.
Considering the reports by Chase Automotive, The Futures Group, Transportation
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QUESTION 7
ANSWER (continued)
Systems Center, Harbridge House, and H.C. Wainwright & Company Economics, we
completely are at a loss to understand the DOT disregard of auto industry
economic problems, particularly those of the smaller manufacturers.
We also believe the report should have examined and recommended changes to
the front-loaded provisions of the current standards set by NHTSA.
The front-loaded fuel economy standards require an extensive concentration
of new products and retooling of production facilities in the 1979 through
1983 period with extraordinarily high capital expenditures in these early years.
Additionally, they require us to bring new vehicles to market before the plants,
production equipment and products they replace are fully amortized.
Because of lead time requirements most of the major capital expenditure
decisions have already had to be made for our 1981 models and we are fast
approaching the final decision date for our product plans for the 1982 and
1983 model year vehicles. However, a recent review of our product and investment plans indicates that even at this late date, an immediate change in the
standard to require linear mileage improvements would allow some significant
deferments in the introduction of some new product features such as a new
overdrive transmission and a new smaller engine, and reduce our capital expenditures during the early 1980s. Because of the extraordinary capital requiements
during these years, these deferments would be extremely important to us in view
of the capital demand we face during this period. Consequently, we strongly
recommend that the standards be made linear and that they be changed immediately.
On the other hand we support the three year carry-foward/carry-back
recommended in the report. It is one way of providing badly needed flexibility
in the fuel economy standards without decreasing the fuel saved on any given
fuel economy schedule. At the time a new vehicle is introduced it may provide
a margin over the standard in effect for that year. Before the introduction
of the next new vehicle, however, further improvement of the fleet average is
difficult. Thus for each company the progression toward 1985 is not a smooth
curve but one with peaks and valleys. The three year carry-forward/carry-back
will allow manufacturers to smooth this curve and reduce peak capital demands
while at the same time conserving the amount of fuel intended by the EPCA.
We also believe that domestic U.S. manufacturers should be allowed to
include up to 150,000 imports in their domestic fleet CAFE as discussed in
S. L. Terry's testimony to your sub-committee dated April 26, 1979.
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QUESTION 8
What would be the advantages or disadvantages (in terms of capital investments, consumer cost, impact on sales, etc.) of establishing a linear schedule
of fuel economy standards, rather than the current front-loaded schedule for
model years 1981-84?
ANSWER
We are working flat out to meet the 1980-1985 fuel economy, emissions, and
safety standards and our product plan is designed to accomplish that objective.
To meet the fuel economy requirements will require us to introduce a totally
new line of lighter smaller cars between 1978 and 1985. The workload and
capital requirements to meet the front-loaded requirements of the standard
are straining our product planning, design, engineering, research and development and every other department of Chrysler Corporation enormously. Additional
flexibility in the fuel economy standard schedule such as establishing a linear
schedule would help us meet fuel economy goals and lower cost of our vehicles
to the consumer.
Our preliminary studies indicate that straight-lining could defer as much
as $128 million of investment from the 1980 and 1981 calendar years. The
total retail cost effect to Chrysler consumers would be a saving of $44.3
million over the three year period, or about $11 per average U.S. Chrysler car.
Competitive pricing by Chrysler could mean an additional saving of as much
as $10 per average car or an additional $40 million saving to Chrysler consumers.

QUESTION 9
To what extent are other federal requirements (i.e., emission standards)
affecting fuel economy?
ANSWER
The more stringent emission requirements, standards for property protection bumpers, air bags and other safety requirements all add weight to vehicles
and penalize fuel economy.
Meeting the increasingly more stringent 1980 and 1981 emission standards
coupled with the annual required improvements for fuel economy has created a
very difficult technological problem. For instance, we estimate that engine
modifications to meet the .4 1/7.0/2.0 emission standard in 1980 model year
(down from 1.5/15/2.0 in 1979 MY) will lower Chrysler's corporate average fuel
economy by approximately 5 percent. That loss added to the 1 mpg improvement
required in 1980 under the Energy Act in effect requires a CAFE improvement
for 1980 models of more than 2 mpg. For 1981 models the front-loaded fuel
economy standard requires a 2 mpg improvement in CAFE. At the present time
reliable technology for meeting the even more stringent 1981 emissions requirements in production vehicles and the required 2 mpg improvement in CAFE has
not yet been developed despite our very extensive efforts.

48-40 1 0 — 79 — 32
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QUESTION 10
On what do you base your statement that "for all practical purposes we
have already removed the automobile from the nation's air pollution problem"
and that a "few extra percentage points will have no measurable effect on
human health."?
ANSWER
1979 model year passenger car emission standards already require nearly a
90% reduction of HC and CO and a 502 reduction in NOx compared to uncontrolled
vehicles. EPA air quality reports indicate that with current vehicle emission
controls the air is getting cleaner as new vehicles with more effective emission
controls replace older vehicles.
The even more stringent requirements for 1980 and subsequent model years
were not based on adequate scientific and health data. Several recent studies
including the RECAT report, the Federal Task Force on Motor Vehicle Goals
Beyond 1980, and the Yale Medical School, raise serious quetions about the lack
of health benefits of such stringent requirements.
The most recent and comprehensive analysis of the health effects of automotive emissions was conducted by Lester Lave and Eugene Seskin, who have been
associated with the National Academy of Sciences studies of automotive emissions.
Unfortunately, their book, Air Pollution and Human Health, was published after
the standards were established by Congress. In that book, the authors state
that "there is little evidence indicating an important association between
automobile pollution and ill health" and "under any present law, the projected
costs of control are considerably higher than the probable benefits from such
control." (Copy of auto emissions chapter attached) Also attached is a copy
of Remarks by Mr. C. M. Heinen, Director-Emissions/Fuel Economy Certification
and Materials Engineering, Chrysler Corporation, at Conference on "Examination
of the Scientific Basis for Government Regulations" held at Franklin Pierce
College, on Thursday, July 13, 1978, which reports on his examination of several
scientific studies by the distinguished researchers listed in the bibliography.
All of their conclusions are similar to those of Lave and Seskin that "there
is little evidence indicating an important association between automobile pollution and ill health."
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Can air pollution be linked directly to
higher death rates in America's cities?
What health hazards does it entail? Sudden
rises in air pollution levels have long been
known to be lethal, but what about prolonged exposure to everyday air pollution
levels?
For public health specialists, environmentalists, economists, and government
policymakers such questions have become
of crucial concern over the past decade.
Yet there have been relatively few studies
measuring the quantitative relationship
between air pollution levels and death
rates.
Lester B. Lave and Eugene P. Seskin
address these issues. From detailed comparative statistics analyzed over a tenyear period for most of the major U.S.
metropolitan areas, they estimate the
association between air pollution levels
and mortality rates. In addition to considering the total death rate, the authors
analyze the air pollution—mortality association for deaths from respiratory diseases, various types of cancer, and cardiovascular diseases. Although several air
pollutants arc analyzed, the major focus
is on the concentrations of sulfates and
suspended particulates in the atmosphere.
A number of other factors are also controlled, including age distribution, racial
composition, income, and climate.

(continued on back flap)

The main conclusion of the authors'
research is that there is indeed a significant
association between specific air pollutants
and death rates across metropolitan areas
of the United States. Their findings, based
on carefully controlled statistical analyses
using both cross-sectional and time-series
data, are tested to determine if the estimated relation between air pollution and
mortality is a spurious one. While the
evidence cannot prove causality—some
factors affecting health could not be controlled in the analysis—it is both substantial and convincing.
The authors analyze the policy implications of their findings. If, as they maintain,
air pollution at levels common in many
cities can be lethal with prolonged exposure, all levels of government and public
health services should consider it a matter
of critical concern.
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CHAPTER 10

The benefits and costs
of air pollution abatement

The costs of abating air pollution are considerable, whether measured
in higher prices, lower corporate profits, unemployment, or greater use of
scarce resources. These costs are too high for one to conclude casually
that an affluent society can afford a clean environment. We can afford
much, but not everything we desire. Since economists usually begin with
the assumption that the economy is at full employment, diverting resources
to air pollution abatement requires that we give up other goods and
services we desire. We must establish the priorities for air pollution abatement in relation to other programs that an affluent society would like
to undertake. Indeed, the 1970 Amendments to the Clean Air Act and
the EPA's administration of them have come under increasing attack as
the stringent controls are implemented. These are times for rethinking,
reexamination, and perhaps even retreat from current and proposed
programs.
The short history of the 1970 amendments is filled with official reexaminations as to their justification (Rail, l973 NAS, 1974, 1975).
High price tags and frequent calls for reexamination should not lead us
to the conclusion that expensive programs should be dropped, but rather
that we must look carefully at the social benefits and costs of such programs. Oscar Wilde said that a cynic is someone who knows the price of
everything and the value of nothing. One might reply that an idealist is
someone who knows the value of everything, hut the cost of nothing.
This is not a time when we can afford to be either cynics or idealists.
We need to know the answers to the following: How much air pollution
abatement is justified? What sort of government action is needed'? How
can such abatement be brought about efficiently? In order to answer
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these questions, we must decide on a framework for analyzing the
problem.
Berre-fit—cost analysis, and its variations, have been developed and used
extensively in the past fifteen years to evaluate proposed public expenditures (Dasgupta and Pearce, 1972; Harberger and coauthors, 1971;
Niskanen and coauthors, 1972; Haveman and coauthors, 1974; and Zeckhauser and coauthors, 1975). The basic approach is a systematic search
for all effects of a project, which are then classified as either benefits or
costs. By hard work, art, and wizardry, the project is judged by some comparison of its associated benefits and costs. The tool is basically a good
one, although there are a number of potential dangers. In particular, it is
easy to bias the analysis so that a "bad" project can be made to look
"good," or vice versa. A good benefit—cost analysis is not easy to do,
and even skilled practitioners have difficulty determining and monetizing
the more important effects of a proposed project.
It should also be noted that in classic benefit—cost analysis the primary
goal is economic or allocative efficiency, where "allocative efficiency as an
economic goal [refers] to the fact that it is sometimes possible to reallocate
resources—perhaps increasing or decreasing the amount of resources used
for [air] pollution control—in ways [that] will bring about an increase
in the net value of output produced by those resources" (Haveman and
Weisbrod, 1975, page 38).
In practice, it must be recognized that policymakers evaluate alternative programs in terms other than efficiency, for example, equity and
political goals. This caveat is especially relevant to air pollution abatement
programs. Pollution control is an extremely political issue, and in local
areas the distribution of benefits and costs will often be more important
(at least for implementation purposes) than aggregate (regional or national) efficiency. This point and previously noted limitations will become
more apparent in the context of our analysis of air pollution abatement.
The direct benefits of air pollution abatement include improvements in
human health, lessened damage to plants and animals, lower cleaning costs,
and longer lives for various materials and structures. In addition, there
are other benefits inherently difficult to quantify, such as improved visibility, more frequent clear skies and sunny days, and reduction of noxious
odors. These latter benefits are basically ones which enhance the "quality
of life."
The direct costs of abatement include the costs of the new capital
equipment required, of modifying existing equipment, and of operating
the equipment. A more subtle cost relates to the fact that many current
or prospective processes and designs can no longer be used since they do
not meet the newer regulatory standards. There are also indirect costs
associated with air pollution abatement. Abatement regulations will cause
plants of limited profitability to shut down if they cannot cover the costs
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of the new abatement equipment or of modifying existing equipment. These
shutdowns impose costs not only on employees who lose their jobs and
move away,' but also on the cities and other areas whose economic base
is dependent on the plants and employees for tax revenues and payrolls.
Finally, there are the costs of administering the program itself, although
no one has ever attempted to assess them.
MEASUREMENT DIFFICULTIES
It is extremely difficult to quantify the benefits listed above. The underlying relationships are exceedingly complex. We have already shown how
difficult it is to prove that air pollution causes ill health, and it is even
harder to quantify the nature of the relation. Yet, evaluating the physical
effects of air pollution and the associated consequences of abatement are
only the preliminary steps in a benefit—cost analysis.
A common metric is needed if we are to make intelligent comparisons
of the benefits and costs of air pollution abatement. For example, it is
conceivable that the benefit side of an analysis might consist of 10,000
fewer asthma cases per year, 100,000 fewer gallons of paint for repainting, twenty additional clear and sunny days, and so on: the cost side might
consist of one million tons of steel, three billion kWh of electricity, and
so on. Such a listing of disparate items must be translated to the extent
possible into a common unit if one is to make a sensible comparison.
One type of translation could be done by a decision maker applying
a set of values he judges to be appropriate. But such a personal assessment
would be just that: a statement of what one individual perceives to be the
value of the benefits and costs of a given project. A better approach is to
use a widely accepted set of values.
Market prices constitute such a set of values. Consumers and producers
make decisions every day on the basis of market prices. Prices constitute
the major standard used in society for deciding how much of a resource
to use in production as well as how much of a final good to produce and
consume. In an economist's model world, prices measure the cost to society
of producing another unit of a good or service, as well as the extra utility
(or satisfaction) a consumer obtains from a unit of the good or service.
When markets function well, prices are suitable measures of the benefits
and costs of the final goods and services ensuing from a project.
Unfortunately, many goods and services are not valued in the marketplace and consequently cannot he monetized easily. For example, it is
difficult to place a value on reduced morbidity and mortality. How much
is it worth to experience less sickness each year or even an extra year of
The cost of a lost job includes both the forgone wages for the period of unemployment as well as the psychological cost of losing a job (the latter may be greater
than the former, but, again, this is difficult to measure).
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life expectancy? Individuals rarely make such judgments explicitly; hence,
valuation often involves direct query or complicated analyses based on
other decisions consumers make, as discussed below. Because of research
limitations, in many cases one can list only the nature of the effect without
translating it into dollars. For example, valuations of the benefits associated
with psychic effects and the general quality of life are often omitted,
since guesses as to their values would have no sound foundation. A simple listing of potential effects is often as far as the analyst can go. In the
context of air pollution abatement, such intangible benefits may be the
most important categories. Thus, any calculation of the benefits from pollution abatement is likely to underestimate substantially the "true" benefits.
Benefit—cost analysis is most useful when there is widespread agreement
on the nature and values of the benefits and costs. However, some of the
effects of a project may not be estimated with precision (for example, only
a range of the quantitative effects may be presented), while others may be
very difficult to assess in dollar terms (for example, the dollar value of a
clear and sunny day). Consequently, a benefit—cost analysis should differentiate between "hard" estimates of benefits and costs (those for which
the relationships and valuations appear to be well established) and "soft"
estimates (those for which the relationships are uncertain or valuations
differ among individuals). A benefit—cost study is most convincing when
the same decision would be made on the basis of either the hard figures
alone or on the basis of both hard and soft estimates; that is, when the
verdict does not depend on the exact quantification or assessment of the
soft benefits and costs. At the other extreme, benefit—cost analysis is of
little use when there is no agreement on the quantification or assessment of
a project's effects.
Decision makers should recognize that there is an inherent bias in
benefit—cost analysis toward underestimating the benefits and overestimating the costs of a project (see Lave, 1972). For example, the most common way of measuring the costs of abatement is to estimate the cost of
adding devices that would reduce emissions from existing facilities. But
adding an. abatement device to an industrial smokestack is often economically inefficient, since it may also decrease the operating efficiency
of the firm. In the long-run, it is often more economical to construct a
new plant designed to control emissions even if the initial investment is
quite high. Furthermore, present cost estimates are usually based on
current technology; at best, the analyst can make only educated guesses
as to the effects of advancing technology. Because such guesses are subject
to considerable uncertainty, they are seldom used in cost estimates. Consequently, cost estimates of pollution abatement are likely to be overesti-mated, since one expects major technological advances in the efficiency of
control systems (for example, improvements in the control of automobile
emissions).
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Since benefits tend to he underestimated and costs overestimated, a
carefully done benetit—cost analysis of air pollution abatement is inherently biased toward rejection. If, despite these biases, the analysis shows
that abatement is justified, a strong case can be made for prompt action.
BENEFITS
Although some benefit estimates have received extensive publicity, their
quality has not always warranted the attention given them. One of the
most widely quoted numbers, $11 billion per year as the value of abatement, originated from a 1913 Mellon Institute study. The figure was
arrived at by taking the estimated cost of smoke damage per capita to
Pittsburgh residents, updated to 1958 by the consumer price index and
then multiplied by the nation's population (see Mellon Institute, 1913, and
Gustayson, 1959). Other widely cited figures have no more foundation.
Rather than continuing to quote such figures, researchers should undertake more careful analyses.
In order to obtain better estimates of the benefits of pollution abatement, effects must he investigated in detail. In the following sections. we
will examine briefly benefit estimation associated with the effects of air
pollution on (1) cleaning, maintenance, materials life, and the general
value of property; (2) plants and animals: and (3) human health. Our
primary interest is focused on the last category; we have not attempted to
cover the other classifications in depth.
Effects on cleaning, maintenance, materials life, and value of property
In determining cleaning costs associated with air pollution'—for example, frequency of repainting—the essential questions to be answered are,
How much more often must surfaces he painted as a result of polluted air,
and how much would this additional painting cost? Either experimental
or statistical approaches could be used to obtain the answer. Experimentally, one might expose a painted surface to polluted air in a city
and compare its lifetime with that of a control surface exposed to relatively unpolluted air. Unfortunately, a number of other factors could be
expected to influence the experiment (for example, exposure to sunlight).
In addition, it is necessary to determine when repainting is necessary. Is
discoloration sufficient to require painting? Whose judgment should determine when the useful life of the painted surface is over?
Summaries of some of the literature pertaining to this category can be found in
kneese (1967), Ridker (1967), and Yocum and McCaldin ((968). Ridker (1967)
also presented an excellent discussion on the nature of sonic of the difficulties in
quantifying air pollution damage. Studies on specific materials include Robbins
970) on electrical contacts; FIT (1971) on electrical components; Mueller and
Stickney (1970) on rubber products; Fink. Buttner. and Boyd (1971) on metals;
Salvin (1970) on textiles; Spence and Haynie (1972) on paints; and Salmon (1970).
who conducted a general survey.
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Statistically, one might collect data for different areas on the frequency
of repainting, the levels of air pollution. and other relevant factors
such as meteorology. Multivariahle statistical analysis could then he used
to infer what component of the repainting frequency could he attributed
to air pollution. Although this approach appears feasible, it is not without
its difficulties. It requires accurate data on both repainting rates and air
pollution levels; data must be extensive enough to average away individual
peculiarities. Perhaps, in the past, these data requirements have discouraged investigations of this sort.
The same approaches can be used to ascertain other maintenance and
materials-life expenses associated with air pollution. Statistical analyses,
as well as individual experiments, should be undertaken to determine these
effects. Studies such as the one reported by Yocum and McCaldin (1968),
in which unprotected metals and materials stretched on frames were exposed to polluted air, are of limited use in assessing the effects of pollution on materials in current use; conditions were artificial and the experimenter, not the consumer, judged the extent of deterioration.
In another study, Michelson and Tourin (1966) compared cleaning expenditures in two cities and attempted to infer how these costs were related to the different levels of air pollution (primarily suspended particulates) prevailing in the cities. They concluded that $84 per capita more
per year was spent on cleaning in the highly polluted city than in the relatively unpolluted one. If this estimate were applicable to 100 million
Americans, $8.4 billion per year would he saved in cleaning costs alone
as a result of substantial abatement of suspended particulate pollution.
Thus, the lower cleaning costs and increased life for materials associated with air pollution abatement are difficult to quantify, and few estimates are worth quoting. At the same time, the Michelson—Tourin (1966)
study suggests that such benefits might be substantial.
Since the effects of air pollution on cleaning, maintenance, and materials
life are specific to the place where the materials (and the air pollution) are
located, other studies have examined property values in various areas in
order to calculate the relationship between property values and environmental amenities." The underlying hypothesis is that, all other things being
equal, property in unpolluted areas should be priced higher than property
in polluted areas; hence, these studies attempt to estimate consumers'
willingness to pay for environmental improvements.
Unfortunately, there are a number of difficulties associated with the
property value studies. First, in several studies information could not be
obtained on the market value of property. Instead, these studies relied on
tax-assessed values. Davis and Wertz (1969), however, found little relaSee. for example, Nourse (1967); Ridker and Henning (1%7); Harris, Tolley,
and Harrell (1968): Anderson and Crocker (1971); Spore (1972); Wieand (1973);
NAS (1974, chap. 4); and Nelson (1975).
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tion between assessed value and actual selling price. Second, markets must
be functioning well and in equilibrium in order for land values to reflect
an air pollution factor properly. But the market is unlikely to function in
this way, since property does not change ownership often, and, in any
event, its value represents a complex mixture of attributes of which the
air pollution component is unlikely to be a systematic part. Third, if purchasers are not aware, explicitly or implicitly, of the effects of air pollution, land prices cannot correctly reflect the differences; most people
know little about these effects. Fourth, the effect of pollution on property
values must reflect expected future pollution levels at the site and elsewhere; in view of the uncertainty as to future pollution levels, expectations
must cover a wide distribution, and, consequently, property values must be
subjected to "random shocks." Last, even if the above problems could be
overcome, one must be able to isolate that portion of the property value
associated with pollution; it is extremely difficult to control for all the
many factors that determine the price of land (for example, transportation
costs, quality of schools).'
Property value studies are of particular interest because benefit estimates
based on them can embody, at least conceptually, values attached by consumers to esthetic as well as more tangible benefits associated with locations in better environments. However, as mentioned above, there remains
the problem of determining which effects are perceived by consumers and,
hence, which are internalized in their locational decisions. Consequently,
if the benefit estimates derived from property value studies are simply
added to those associated with materials damage, vegetation damage,
or even health damage. there is the likelihood that an element of double
counting will be introduced into the analysis.
Since the extent of overlap, or double counting, is not known, we have
chosen not to emphasize any particular benefit estimate derived by analyzing property values. Instead, we prefer to note that the effects of air
pollution in terms of cleaning, maintenance, materials life, and the general
value of property (including any esthetic effects) might be quite substantial, although current evidence is not sufficient to disentangle and evaluate
these effects.'
Effects on plants and animals
A number of cases document the damaging effects of air pollution on
plants or animals. For example, Crocker and Rogers (1971) described
For an excellent discussion of these, as well as other difficulties associated with
using niarket data in the form of property values or wage differentials to estimate
economic benefits from air quality improvement. •ce NAS (1974. chap. 4). See also
Smith (1976) for a review of empirical studies in this area as well as of those investigating the air pollution—moruility association.
'More will he said on this issue when the estimates derived by the EPA and those
presented in the NAS (1974) study are discussed later.
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the effects of fluoride emissions (from heating phosphate rock) on citrus
trees and cattle in an area of Florida.' Such accounts, though interesting,
do little to enable the analyst to assess the quantitative impact of air
pollution.
Excellent work was done by O'Gara (1922) in quantifying the relationship between sulfur dioxide concentrations and plant damage. He found
that traces of damage appeared in alfalfa when the dose of sulfur dioxide
(SO,) in parts per million satisfied the equation: SO, = 0.92/t + 0.33,
where time (t) was expressed in hours. O'Gara went on to determine
similar functions for other plants. In plants whose commercial yield is the
leaf, such as tobacco, or for which leaf damage can be related to yield,
these formulations might be used to predict yield reduction related to concentrations of sulfur dioxide.
Later experimenters found that the amount of damage was highly dependent on weather factors (for example, heat, sunlight, and humidity),
as well as on the growing stage of the plant. They also discovered that
many plants can repair air pollution damage caused early in the growing
cycle. Thus, the problem has become considerably more complex since
O'Gara's original analysis, and major progress has been slow.
Subsequent attempts to assess the economic losses resulting from plant
damage by air pollution have relied on two basic approaches. The first
involves surveys of actual plant damage in specific areas:7 the second predicts potential damage using data on air pollution measures, crop statistics.
and other relevant factors.'
There are several weaknesses associated with areawide surveys. First,
by their very nature they are highly subjective, in that field investigators
must evaluate both the extent and cause of any observed damage. Second, damage observed in one year may have been caused by environmental factors in a previous year. Consequently, simple analyses of air
pollution levels and concurrent damages may he misleading. Third, and
perhaps most important, pest damage, drought, and various plant diseases
can produce effects quite similar to those caused by certain air pollutants.
Thus, it is extremely difficult to isolate the amount of damage caused by
air pollution vis-a-vis other factors.
The difficulties with such surveys are exemplified by a comparison of
damage assessments for Pennsylvania, which were undertaken by WeidSummaries of other literature on damage to plants and animals can be found in
the Environmental Health Service study for HEW (1970); in Hershaft, Morton, and
Shea (1976); and Heck and Brandt (1976).
See Weidensaul and Lacasse (1970); Lacasse (1971); Feliciano (1972); Pell
(1973); Nuegele, Feder, and Brandt (1972); and Millecan (1971).
• In probably the most comprehensive study to date, Benedict, Miller, and Olson
(1971) of the Stanford Research Institute (SRI) used this method to arrive at estimates of air pollution damage to agriculture that were considerably smaller than
earlier EPA estimates.

ensaul and Lacasse (1970), and Lacasse (1971). In the first study, direct
annual losses attributable to air pollution in Pennsylvania were estimated
at $2.5 million for 1969. In the later study, direct losses were valued at a
little over $200,000 for 1970-71."
Problems also occur with studies attempting to estimate potential damages to vegetation. For example, the study by Benedict, Miller, and Olson
(1971) measured air pollution on the basis of emissions and fuel consumption data rather than on ambient air quality data. This required various questionable assumptions, relating levels of ambient air pollution to
either pollution emissions or fuel consumption. Other arbitrary assumptions involved the method of crop valuation, as well as the allocation of
specific types of vegetation to certain locations. Finally, the estimates of
plant sensitivity to specific air pollutants ( which form the basis for the
whole analysis) were little more than "hest guesses," given the scarcity of
information relating measured air pollution to plant damage. In short,
one must use extreme care before placing too much emphasis on the
Stanford Research Institute's valuations of potential air pollution damage
to agriculture.
Thus, taken as a whole, we conclude that although there is evidence
that air pollution damages both commercial plants and animals, at present
it is difficult to estimate the extent of this damage and to translate it into
dollars. In later sections, estimates for this category derived by the EPA,
and others found in the NAS (1974) report, will be discussed.
Eflects on health from stationary-source pollutants
We have discussed a number of studies documenting an association
between ill health and air pollution, as measured by sulfur oxides and
suspended particulates, air pollutants primarily attributed to stationary
sources.1° From the literature, as well as our own empirical results, we have
concluded that a significant association exists between mortality rates
across the United States and air pollution, as measured by suspended
particulates and some sulfur compounds (especially suspended sulfates
and, to a lesser extent, sulfur dioxide). When possible, we have tried every
reasonable test to determine whether the estimated relations between
these measures of air pollution and mortality were spurious. In general,
the associations appear to be genuine and consistent. We shall now attempt
to assess some of the economic implications of our results.
"Possible explanations for this divergence included occurrence of air pollution
episodes at times when crops were less susceptible. as well as climatic differences between the two years; for example, the latter period was characterized by frequent
local rains.
1" A detailed discussion of additional studies is found in the literature review comprising appendix A (see pp. 273-311). Sec also Anderson (1967), for extensive
summaries in this area.
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TABLE 10.1. Estimated Effect on Mortality of a 50 Percent Reduction in Sulfates,
Suspended Particulates, and Sulfur Dioxide
rural mortality rate
(% decrease)
Air pollutants

Unadjusted

Age-sex-raceadjusted

1960 annual cross section
(117 SMSAs)

Sulfates
Particulates

4.7 (3.1-1)

4.8 (4.2-5)

1969 annual cross section
(112 SMSAs)

Sulfates
Particulates

5.8 (7.1-3)

5.0(7.1-8)

1969 annual cross section
(69 SMSAs)

Sulfates
Particulates

5.3(7.8-6)

4.8 (7.9-6)

Sulfur dioxide
Particulates

6.3 (7.8-7)

5.5 (7.9-7)

1960-69 annual cross-sectional
time-series (26 SMSAs)

Sulfates
Particulates

4.7(8.1-1)

5.1 (8.2-1)

1962-68 annual cross-sectional
time-series (15 SMSAs)

Sulfates
Particulates

5.9 (8.4-6)

6.3(8.5-6)

Sulfur dioxide
Particulates

5.3 (8.4-7)

5.7(8.5-7)

Sulfur dioxide

5.4(9.1-2)

Data base

1963-64 daily time-series(Chicago)

Note: Parenthetical figures are the regressions from which the percentages were estimated.

The estimated effect from our basic 1960 annual cross-sectional regression, that included all six measures of sulfates and suspended particulates
(regression 3.1-1), was that a 50 percent reduction in air pollution would
be associated with a 4.7 percent decrease in the unadjusted total mortality
rate. A similar calculation was made for the age-sex-race-adjusted total
mortality rate which indicated that such a reduction in air pollution would
be associated with a 4.8 percent reduction in this death rate. Table 10.1
summarizes these two results, as well as similar computations based on
our other findings. These findings indicate that abatement of air pollution
(as measured by sulfates, suspended particulates, and sulfur dioxide)
could save lives. Having concluded this, the next step involves quantifying
the effects on health of reducing this type of air pollution and valuing the
effects in dollars.
The chief difficulty in valuing lives (or health) stems from the fact
that neither life nor health is traded directly in the marketplace; that is,
consumers cannot directly purchase better health or increased life expectancy. Under nearly all circumstances, no sum of money is sufficient
to compensate a person for the loss of life; lives cannot be bartered and
are obviously qualitatively different from commodities produced and normally traded. Nonetheless, to improve resource allocation, systematic
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analyses of public programs require that uniform values be placed on
lives and health for the purpose of decision making.
Economists and others have isolated three basic approaches to placing
monetary values on life and health: (1) forgone earnings, (2) willingness
to pay, and (3) implicit valuations based on private and public decisions.
The forgone-earnings or human-capital approach focuses on the proper
compensation to he paid in case of illness or premature death of an individual. Treating an individual as a piece of capital equipment, a calculation is made of projected future earnings (discounted back to the present),
taking into account the age, sex, and education of the particular individual
(plus any medical costs associated with restoring the individual's health
or attempting to save the individual's life)." Thus, this approach values
life and health in terms of what a person is estimated to earn.
Viewing a human being as a machine is but one of many criticisms of
this approach. A related issue involves the fact that, in practice, this
method values children, women, and retired persons at low or even zero
values; whites have greater value than minorities. In a stable, high-income
society, such estimates probably understate by a vast amount how much
individuals would be willing to pay to improve their health or lengthen
their lives.
This observation leads directly to the second approach for valuing
lives and health: that of asking people how much they are willing to pay
for better health or increased life expectancy." Some thought should indicate to the reader that this question is not a simple one to answer. This is
especially true with regard to environmental programs, since decisions
generally involve reducing a small probability of illness or death a bit
more. For example, the relevant question might be, What would you pay
to reduce your chance of dying from cancer this year from one in 20,000
to one in 30,000?" Schelling (1968) explored this type of problem and
developed a questionnaire designed to elicit such willingness-to-pay
amounts. However, few respondents found it possible to give confident
answers to these types of questions."
The theoretical deficiencies with the forgone-earnings or human-capital
approach and the intractability of the willingness-to-pay approach have
led to a third approach: the examination of values implicit in private and
public decisions. For example, the Federal Aviation Administration
"In civil law suits involving wrongful injury, detailed sets of rules have been established for such calculations. These involve the proper discount rates to be used,
assumptions concerning future earnings, and whether the consumption of the worker
should be deducted.
'See Schelling (1968); Mishan (1971); Usher (1973);
and Conley (1976).
"An alternative way in which to frame the question would be, How much would
you have to be compensated to accept a small increase in the probability of death
this year?
"Acton (1973) was able to use this approach in evaluating a public program with
potential tor saving lives.
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(FAA) is charged with regulating air traffic to ensure public safety
(Fromm, 1968). By tightening controls, the FAA could reduce accidents
further, probably with an accompanying increase in the cost of air transportation. Thus, each FAA decision on a safety issue, implicitly contains
a judgment concerning the value of life. Unfortunately, analysts have
found both very high values of life and very low values of life implicit
in governmental decisions.'
By their choices of consumption goods, occupations, recreational activities, and so on, individuals also place implicit values on their lives. In
most cases, the risks arc not quantitatively known and recognized by the
consumer. For example, while installing seat belts in automobiles indirectly involves a tradeoff between money and the probability of injury or
death, the decision is complicated by other factors such as convenience
and comfort (since the belts must be buckled to he effective). In general,
it is difficult to isolate private decisions that are not complicated by a
host of extraneous factors. Despite this fact, differences in occupational
accident rates are quite marked, and some economists have argued that
workers are likely to have information on these risks and are likely to
think about them in selecting employment. As a consequence, Thaler
and Rosen (1976) have attempted to isolate the component in wages
relating to differences in accident hazards across occupations, thereby inferring implicit values of life. They estimated that workers, in selecting
their employment, behave as if they were implicitly valuing their lives at
more than $200,000. Critics of this work point to the fact that many individuals engage freely in recreational activities that increase the probability
of death or injury (for example, skydiving and Alpine skiing). Despite
such criticisms, it should be noted that this approach results in values of
life several times greater than estimates based on forgone earnings.
The implicit-value approach is theoretically more attractive than the
forgone-earnings approach. Nevertheless, although we regard the Thaler
and Rosen estimates as worthy of consideration, we are somewhat reluctant to use their figures for two reasons. First, the forgone-earnings approach has the virtue of giving numerical estimates that are indisputable
measures of what they say they are. Second, there is good reason to expect
forgone earnings to underestimate the true value of health and life. Since
we have elected to maintain a conservative posture in estimating the air
pollution—mortality association by using estimates at the bottom range of
those stemming from our work, we shall continue this position by selecting
conservative figures for the value of life (and health).
"Sinclair and coauthors (1972) reviewed the implicit value of life in governmental programs in Great Britain and obtained estimates for the value of life that ranged
from £15,000 for requiring cabs on farm tractors to £20 million for existing building codes. Even a casual look at U.S. governmental programs will reveal implicit
values of life that differ by a factor of 1,000.
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In applying the forgone-earnings approach to our analysis, we have
modified the estimates in one way. We have not systematically calculated
the loss in income of each person estimated to be killed or made ill by
air pollution. Instead, we have chosen to use the average earnings and
medical expenses of a U.S. resident as if they applied to any individual,
without regard to age, sex, or race. Since our findings indicate that the
mortality effects of air pollution (as measured by sulfates and suspended
particulates) are more closely associated with the aged than with the general population, making use of the "average" earnings and medical expenses will result in somewhat higher benefit estimates from abatement.
However, we believe this upward bias is greatly outweighed by the fact
that the implicit values of life (and health) are still low, particularly
when compared with more theoretically correct estimates such as those
derived from occupational data. Thus, we regard the dollar estimates that
we later calculate as highly conservative.
Effects on health from mobile-source pollutants
In the previous chapters our analysis has concentrated primarily on
the health effects of air pollution, as measured by sulfate and suspended
particulate levels, neither of which is closely related to automobile emissions."' Furthermore, the literature on the health effects of air pollutants
from mobile sources is much less extensive than that on the effects of such
stationary-source air pollutants as the sulfur oxides and suspended particulates." Nevertheless, in this section we will present our findings and
conclusions on the complicated issue of mobile-source emissions and their
health effects.
In the 1969 cross-sectional analysis involving sixty-nine SMSAs (see
chapter 7), we were able to examine additional air pollutants that can be
related to mobile sources. Specifically, we analyzed measures of nitrates
(NO,) and nitrogen dioxide (NO2).18 The results across SMSAs indicated
that nitrates were unimportant in explaining the variation in either the
total mortality rates (unadjusted and adjusted) or race-adjusted mortality
rates for infants under one year of age. There was, however, some indication of an association between levels of nitrogen dioxide and the variation
16 In an EPA report, "Estimated Changes
in Human Exposure to Suspended Sulfate
Attributable to Equipping Light Duty Motor Vehicles with Oxidation Catalysts," there
were preliminary indications that automotive catalytic control systems
designed to
reduce hydrocarbons and carbon monoxide emissions may convert sulfur dioxide to
sulfur trioxide and that direct emissions of sulfur trioxide may result in increased
local concentrations of sulfuric acid and sulfate salts in the vicinity of roadways.
The
EPA has since concluded that the contribution to sulfate levels in urban areas
by
catalytic-equipped automobiles is negligible.
"A review of many of these studies is found in appendix A. pp. 305-311.
"We recognize that levels of these pollutants can be taken only as crude surrogates for mobile-source emissions since stationary-source emissions of these pollutants
are also important.
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in total (unadjusted and adjusted) mortality rates. No association was
exhibited between nitrogen dioxide levels and infant mortality.
In our cross-sectional time-series analysis, involving fifteen SMSAs
over the period 1962-68 (see chapter 8). we failed to isolate a consistent,
significant association between either nitrates or nitrogen dioxide and
either the total mortality rates (unadjusted and adjusted ) or the raceadjusted mortality rate for infants under one year of age.
Regarding analysis of daily mortality (see chapter 9): although we
found an association between levels of nitric oxide (NO) and daily mortality
in Chicago, the relationship between sulfur dioxide (S0,) and daily mortality was even more significant. We found no strong relationships between
daily mortality and the observed levels of other mobile-source air pollutants [including carbon monoxide (CO), nitrogen dioxide (NO.), and
hydrocarbons (1-1C)] in any of the cities examined.
While investigators may later find a strong association between ill
health and automobile emissions (as represented by ambient levels of
carbon monoxide, nitrogen oxides, hydrocarbons, and photochemical
oxidants), current evidence is somewhat to the contrary. This is in contrast to the large number of studies, as well as our own analyses, which
document significant associations between ill health (or mortality rates)
and ambient levels of various sulfur oxides (particularly sulfates and sulfur
dioxide) and suspended particulates.
A number of explanations for this contrast can be suggested. High ambient levels of pollution from mobile sources are a relatively recent phenomenon, and it may be that only the acute effects of these air pollutants
could have been observed. Furthermore, measurements of the ambient
levels of these air pollutants may have been less scientifically accurate than
measurements of sulfur oxides and suspended particulates, in which case
even the analyses of acute effects would have been obscured. In addition, the analysis of mortality data may be inherently biased against revealing positive findings on mobile-source pollutants if they exert more
important effects on morbidity or acute conditions, such as eye irritation.
Previous studies and our own investigation can be used to place these
points in perspective. For example, Los Angeles has experienced high
levels of photochemical smog for more than two decades; chronic effects.
if they exist, should be observable for that city. However, previous studies
of daily deaths in Los Angeles failed to detect an unequivocal relationship,
despite the fact that analyses in other cities revealed associations between
daily mortality and levels of both sulfur dioxide and suspended particulates
(see chapter 9 and appendix A). Moreover, our cross-sectional analyses of
the total mortality rate (see chapters 3 through 7) indicated that the
death rate in Los Angeles was predicted closely by levels of sulfates and
suspended particulates (suggesting that knowledge of the levels of other
pollutants would have contributed little).
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The possibility of inaccurate pollution measurements is more difficult
to evaluate. As we discussed in the earlier chapters, there are inherent
difficulties associated with the measurement of ambient levels of air pollution and exposure to air pollutants. However, we find little reason to
believe that the data on mobile-source pollutants are systematically poorer
than those for the other pollutants.
Similarly, it is not easy to determine the likelihood of inherent biases
in mortality investigations involving mobile-source pollutants. Current
evidence certainly suggests that mobile-source pollution exhibits more
acute than chronic health effects.'" With regard to such acute effects as eye
irritation, it should be noted that, even if there is a strong association between the levels of mobile-source pollutants and these types of effects in
certain areas of the country, it is questionable whether this implies a
national health-benefit category of important magnitude. At the same
time, if a severe problem exists in a particular area (for example, Los
Angeles), and the health-related benefits from abatement of mobile-source
pollution are found to be substantial, then a more stringent regional policy may be justified.'"
Taken as a whole, we feel that at the present time there is little evidence
indicating an important association between automobile emissions and ill
health on a nationwide basis. We stress, however, the considerable uncertainty surrounding this issue and the need for further comprehensive research in the area. Finally, we wish to point out that the esthetic effects
emanating from mobile-source pollution may be relatively more important
than those from other kinds of air pollution. Therefore, even if the health
effects are not marked, abatement from mobile sources may still be
justified on that ground.
Monetary benefits of air pollution abatement
Stationary sources. To determine whether air pollution abatement is
called for, we have outlined a benefit-cost analysis. The EPA has provided its own analysis. Unfortunately, instead of providing benefit estimates, the EPA has calculated national air pollution damage figures for
1970. We have emphasized the word "damage" to reflect the fact that such
estimates generally represent total damages ascribed to air pollution in
a given category rather than the incremental benefits corresponding to
a
specific amount of air pollution abatement.2'
19 Headache, cough, and eye and
chest discomfort are probably the most common
health effects that have been associated with such pollutants. See, for example.
Hammer and co-workers (1965, 1974).
2" In point of fact, the automobile emissions standards for California have been
stricter than the national emission standards over the past several years.
21 This is especially
true of the following estimates for materials; the calculation
of health "damages" was not based on total abatement but rather
on a 26 percent
reduction in sulfates and suspended particulates. See W-addell (1974, p. 146, fn.
78).
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TABLE 10.2. Damage from Air Pollution in the United States, by Source and Effect, 1970
(billions of dollars)
Vegetation

Esthetics
and soiling

Total

Health

Maternils

2.2

0.8

Negligible

3.1

6.1

Industrial

2.1

0.3

Negligible

2.3

4.7

Total damages

4.3

1. I

Negligible

5.4

10.8

Source class
Fossil fuel
burning

Note: Waddell assigned an additional $0.2 billion damages from miscellaneous sources
of air pollution to both the health and the esthetics and soiling class.
Source: Waddell (1974, p. 131). •

With this in mind, $10.8 billion was the EPA's "best" estimate for air
pollution damages due to stationary sources in 1970." The estimates for the
individual categories were $4.3 billion for health, $1.1 billion for materials,
and a negligible amount for vegetation. In addition, an estimate of $5.4
billion for 1970 was said to represent the value of the negative effects of
air pollution from stationary sources that are capitalized in residential
urban property.'" Waddell then distributed the total damage figure among
sources on the basis of the relative level of air pollutant emissions (table
10.2
We can use our empirical results pertaining to mortality effects together
with EPA's projected reduction in air pollutant emissions to arrive at
another measure of health benefits from abatement of stationary-source
pollutants.
The EPA estimated that by 1979, implementation of the technological
standards associated with the 1970 Clean Air Act Amendments would result in an 88 percent decrease in sulfur oxide emissions and a 58 percent
decrease in particulate emissions from the 1971 control levels.'" Applying
our estimates of the effects of air pollution on mortality to these figures,'
22 In addition, $1.1 billion worth of air pollution damages were attributed to transportation, and $0.4 billion were attributed to miscellaneous sources.
those asso23 Waddell argues that costs capitalized in this estimate were primarily
ciated with esthetics and household soiling. Since there was likely to he some overlap
between this category and the previous three categories, the figures incorporate adjustments that Waddell made in an effort to minimize double counting.
2 These estimates are presented in more detail in the next section.
in air quality.
2 There is a host of difficulties in estimating the resulting increase
'
Current models of diffusion and atmospheric chemistry are not sufficient to give confident estimates of the change in air quality caused by a change in air pollutant emissions. Later, we shall assume that these reductions in emissions would result in equal
percentage improvements in ambient air quality. While this assumption is crude, it is
difficult to arrive at a superior one. We note, however, that since natural sources
also produce air pollution, the assumption may overestimate the "final" improvement
in ambient air quality. (Note that decreases in emissions or reductions in discharges
of particulates and sulfur oxides should be contrasted with ambient concentrations
of suspended particulates, sulfates, and sulfur dioxide.)

we obtain a 7.0 percent reduction in the unadjusted total mortality rate."
A more detailed method for estimating the reduction would focus individually on each SMSA. Since we have data on 1969 ambient levels of
sulfates and suspended particulates, we could estimate an improvement
in air quality for each SMSA to some specified level and use these projections together with our elasticities to calculate the estimated reduction in
mortality for each SMSA. Such a calculation would be likely to lend to
higher estimates than the estimate we present, since the largest areas tend
to be the most polluted; hence, they are likely to experience the greatest
absolute improvement in air quality. We believe that this level of detail
is not warranted in an analysis of this nature. The mortality effects we
have estimated arc substantial. It seems doubtful that increasing them
further would affect our policy conclusions.
If we assume that air pollution in the form of sulfates and suspended
particulates has the same effect on morbidity as on mortality (certainly
a very conservative assumption),27 we can calculate the economic costs
associated with a 7.0 percent decrease in total mortality and morbidity.
Thus, our "best" estimate of the benefits of a 58 percent abatement
of particulates and an 88 percent abatement of sulfur oxides, in terms of
improvements in health, is $16.1 billion (1973 dollars) for 1979. This
estimate represents 7.0 percent of the total 1979 economic costs of morbidity and mortality (assuming a 6 percent discount rate). These total
costs are based on 1972 data, analyzed by Cooper and Rice (1976). The
two basic components of these costs involve forgone earnings due to sickness and death and direct medical care expenditures. The 1972 indirect
cost estimate was adjusted to 1973 dollars by using the consumer price
index, and the 1979 indirect costs were then estimated by adjusting this
value under the assumption that the average annual increase in real per
capita income would be equal to 1.5 percent through 1979 and that the
population would continue to grow at an annual rate of 0.8 percent
through 1979. The 1973 direct costs were estimated directly using data
from the Social Security Administration. The 1979 direct costs were then
estimated by calculating the average annual rate of increase in direct costs
over the four years 1973-76 (13.5 percent) and adjusting this for the
average annual rise in general prices over the same period (8.6 percent):
and then by assuming that this adjusted rate would continue through 1979.''
This figure was obtained by using the most conservative cross-sectional estimate
in table 10.1 (4.7 percent) and applying each percentage reduction noted above to
the separate elasticities (from regression 3.1-1) of the relevant air pollutant category:
(Percentage decrease in sulfur oxide emissions < Sum S elasticities) 4- (Percentage
decrease in particulate emissions x Sum P elasticities) - (0.88 V 5.04) -4- (0.58 x
4.37) = 6.97.
21 People may suffer acute illness or irritation from the effects of air pollution
without having their time of death affected; however, it is unlikely that someone
whose time of death was affected by air pollution had no periods of previous illness
aggravated by the air pollution.
25 The detailed calculation is shown in appendix
F, pp. 348-349.
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It should be noted that we have applied the estimate to the entire U.S.
population, not just to the population living in SMSAs. Thus, our calculation involves an estimated decrease (quite small) in mortality for people
living in rural areas as well as for people living in urban areas. Our
justification for this is the linear nature of the association that we have
estimated."' We would not defend our benefit estimate as a good estimate
of the value of the associated reduction in morbidity and mortality.
Instead, we would argue that this figure is probably a lower bound for
the benefits of a reduction in illness and death associated with a 58 percent
abatement of particulates and an 88 percent abatement of sulfur oxides."
If one compares our estimated health benefits of $16.1 billion with
Waddell's health-benefit estimate of $4.3 billion, one notes a substantial
discrepancy. This difference is due largely to the underlying assumptions
regarding the percentage of reduction of air pollution levels. In order to
make our estimate compatible with EPA control cost estimates, our calculation was based on the EPA projected decrease in emission levels.
Waddell assumed much smaller percentage reductions (see footnote 21,
page 223. It should also be noted that our benefit estimate does not
include damage to materials, vegetation, esthetics, or soiling. In addition,
neither estimate accounts for the potential benefits of reduced emissions of
nitrogen oxides, hydrocarbons, or other pollutants from stationary sources.
Mobile sources. A study sponsored by the National Academy of Sciences (1974) developed benefit estimates of control of air pollution from
mobile sources. These were based on calculations embodying two basic
valuation techniques. The first involved an analysis of "cost studies" assessing the economic damages to health, vegetation, and materials by
mobile-source air pollution. The second examined market valuation studies
(for example, property-value and wage-rate studies) in an effort to estimate
the ben,;fits of improved air quality.
The estimated range for the direct damages to health in 1970 from
mobile-source emissions was reported as ranging from $360 million to $3
billion.3
' Taking the midpoint of this range as the "best" estimate, we
obtain a value of $1,680 million. The "best" estimate of the annual vegetation losses due to mobile-source pollutants was $200 million for 1970
(NAS, 1974, page 378). Finally, the "ballpark" estimate of the 1970 annual
2° That is, we found that a linear specification generally fit the data as well as (or
better than) other functional forms. Nevertheless, using the estimated function for an
88 percent reduction in sulfur oxides tests the limits of our faith in the estimated
relationship.
3° See the discussion on valuing health effects, especially pp. 217-221.
'
3 This estimate includes morbidity effects (for example, eye and chest discomfort,
headache, and cough) as well as mortality effects. With regard to the valuation of
the latter effects, the estimate embodies a value of human life equal to $200,000. As
was the case in EPA estimates, the health "damages" were not based on total abatement but rather on various scenarios. See NAS (1974), pp. 356-360.
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losses to materials due to mobile-source pollutants was said to he approximately $1 billion (NAS, 1974, page 397). These three areas together produced a point estimate of $2,880 million per year for the damages associated with 1970 levels of automobile emissions."'
In addition to the estimates for direct damage. the NAS report also
analyzed market behavior to arrive at benefit estimates. Specifically, a
wage-rate model and a property-value model were examined in order to
obtain estimates for the potential benefits achievable from the reduction
of automobile emissions. On the basis of an empirical analysis of these
two models, the NAS report concluded that the benefits of emission control expressed through market prices and wages were in the range of $1.5
to $5 billion per year (NAS, 1974, page 412). Under the assumption that
health, vegetation, and materials effects were not fully embodied in the
"market valuation" estimates, this range of benefits was combined with
the damage estimates discussed above. The final point estimate for the
"benefits" from reducing mobile-source emissions was calculated to be
$5 billion per year."
COSTS
Stationary sources. The Clean Air Act (as amended) requires the
EPA to submit an annual report on the cost of air pollution abatement.
The sixth report (April 1974) details the costs of abatement to meet state
and national standards through 1979.3'Fossil fuel-burning sources would
cost $6,109 million, and industrial sources would cost $3,410 million; a
total of $9,519 million in 1979 (in 1973 dollars)." However, since many
of the capital costs of abatement would be incurred throughout 1971-79,
the total investment expenditures would be greater than this amount.'
The annualized costs were estimated by discounting the investment over
"" As with EPA estimates discussed in the preceding section. these estimates represent total damage figures. They cannot be construed simply as the value of the
incremental benefits associated with abatement of air pollution from mobile sources.
This figure incorporates a slight downward adjustment. since it was recognized
that some double counting was probably involved in combining the estimates. More
important, the reader should he aware that damage figures were added to benefit
figures in order to arrive at the final estimate of "benefits." This presumably results in
an overestimate, since only incremental improvements (benefits) should be expected
in certain categories unless total abatement is assumed.
The "standards" referred to here are technological emissions rates to be applied
to air pollution emitters. They should not he confused with the automobile emissions
control standards or ambient air quality standards discussed later in this chapter.
'
5 Projected costs are annual initial investment expenditures from 1971-79 for
purchasing and installing control equipment (total investment) and the continuing
annual costs for interest, property taxes, insurance. depreciation. etc., and for operating and maintaining equipment (ultimate annual cost).
•". The report estimated that cumulative investment in controlling emissions from
these sources throughout 1971-79 would be $24,1h5 million.
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its useful life (then maintenance and operating costs were added). As
noted previously, there are several reasons to believe that these costs
overestimate the "true" costs of abatement.
As noted above, the EPA also estimated the percentage decrease in
emission levels for 1979 that would be expected with the implementation
of the 1971 control measures. For fossil fuel-burning sources, it was estimated that sulfur oxide emissions would decrease by 89 percent and particulate emissions would decrease by 60 percent. For industrial sources,
it was estimated that sulfur oxide emissions would decrease by 86 percent
and particulate emissions by 57 percent. Aggregating these two source
categories, the EPA estimates indicated that by 1979 emissions ,:ontrols
would result in an 88 percent decrease in sulfur oxide emissions and a 58
percent decrease in particulate emissions from the 1971 control levels.
Mobile sources. A major cost of abating air pollution under the 1970
Amendments to the Clean Air Act stems from reduction of automobile
emissions containing carbon monoxide, hydrocarbons, and oxides of
nitrogen; the last two being precursors of photochemical oxidants. In addition to the benefit estimates of mobile-source air pollution control, the
1974 study sponsored by the NAS also developed cost estimates of abating automobile emissions. The NAS analysis was based on the best data
available at the time of the study. However, some of the cost data pertain
to technology which is not now in major production and may not be for
some years. Consequently, the report notes that the specific cost numbers
(all costs were in 1974 dollars) are subject to change, although the general
conclusions are likely to remain unaltered (NAS, 1974, page 115).
Keeping these caveats in mind, the major findings were:

I. If the current law is followed, ultimately requiring 0.4 gm per mile

(gpm) of NO,, vehicles meeting that standard may cost about $850
more over their lifetimes than vehicles meeting a 1970 standard. Total
national expenditures for control of auto emissions would approximate $8 billion per year by 1985 if no catalyst replacements are
required, and $10 to $11 billion if all vehicles are required to
change catalysts at 50,000 miles.
2. If the most stringent standard requires only 2.0 gpm of NO, instead
of 0.4 gpm, total national expenditures for control of auto emissions would approximate $4.7 billion per year by 1985 without catalyst replacements and $6 to $7 billion per year with catalyst replacements.
3. If the most stringent standard requires only 3.1 gpm of NO, (the
interim 1975 standards), total national expenditures for control of
auto emissions would peak in the middle 1970s, and by 1985 it
would amount to $3 billion per year without catalyst replacements
and $4.5 billion per year with catalyst replacements.
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4. Delaying the 0.4 gpm NO, standard by two years (for example from
1978 to 1980) might save a total of $6.9 billion between 1975-85
for the situation without catalyst replacement at 50,000 miles.' This
delay would postpone achievement of a given NO, emission rate
by about fourteen months in the early 1980s. but NO, emissions
would fall continuously beyond 1985. Further delay of the standard
could save still more (depending on the actions of the automobile
industry) and might allow continuous NO, reductions until 1985 or
1990.
5. No single alternative to the conventional gasoline engine with pollution controls appears to be significantly better in all respects for all
standards. More radical technologies, like the diesel, can promise
greater long-run savings than conventional technologies.
'
8 However,
since they are radical, they can be introduced only at a slower rate.
6. Varying maintenance requirements across the country can substantially affect costs. If catalyst replacement is required for 37 percent
of all vehicles (that is, those in the most seriously polluted areas),
total costs during the eleven-year period 1975-85 would be $15
billion less than with nationwide maintenance requirement under a
0.4 gpm NO,emission standard.
7. Building vehicles to two standards can achieve substantial cost
savings. If 0.4 gpm NO, is required only for the 37 percent of vehicles in the most seriously polluted areas, and the 1973 or interim
1975 standard is used elsewhere, $23 billion would be saved (over
a uniform 0.4 gpm NO, standard) during 1975-85 exclusive of any
catalyst changes anywhere. About $40 billion would be saved if
savings are also counted for omitting catalyst changes in the less
polluted areas. By 1985, the savings from this two-car strategy
over the uniform strategy would run over $3 billion per year without
credit for the elimination of catalyst changes.
8. Switching to smaller cars does not significantly affect pollution control costs, although it has a huge impact on total motoring costs.
Reducing the average new-car size from an intermediate to a compact by 1985 would save only $0.56 billion in pollution control
costs for 1985 in comparing the uniform 0.4 gpm NO, standard
with the interim 1975 standard.
Thus, cleaning up mobile-source emissions is a costly undertaking. The
annual costs required to meet the strictest standards of the Clean Air
Act (especially the 0.4 gpm NO, standard ) could he as high as $11 billion.
"
1 . This total cost figure covers the period 1975—K5 and should not be
confused
with the annual costs discussed above.
The 1974 NAS report (pp. 116-117) categori7ed diesel technology as
radical,
despite its rather widespread use today.
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This assumes that (1) the mix of the U.S. automobile fleet does not
change greatly; (2) all cars are subject to the standard; (3) the catalytic
reactor remains the primar device for reducing emissions; and (4) catalyst replacement is required at 50,000 miles.
COMPARING THE BENEFITS AND COSTS
OF AIR POLLUTION ABATEMENT

Estimates of the dollar benefits and costs of air pollution abatement
from stationary and mobile sources have been presented in the preceding pages."" The reader who has examined these carefully should be
highly skeptical. Before bringing together these benefit and cost figures,
we wish to reiterate two important points. The first is that, for reasons
mentioned above, the abatement costs are likely to be overestimates and
those for the abatement benefits are likely to be underestimates. The second
is that one must evaluate how much confidence should be placed in each
estimate in order to determine whether the conclusions are sensitive to
questionable assumptions or whether they are independent of individual
judgments."
Stationary sources
The estimated air pollution damages due to stationary sources in terms
of health, materials, and esthetics and soiling effects were almost $11 billion in 1970, according to Waddell (1974). Our estimate of the benefits
of an 88 percent abatement of sulfur oxides and a 58 percent abatement
of particulates, in terms of improvements in health, was $16.1 billion
(1973 dollars) for 1979.
When these benefit figures are compared with the EPA's 1979 annualized cost estimate of $9.5 billion for air pollution control, the total benefits
of abatement from stationary sources exceed the total costs of such abatement, and this result is unlikely to change as estimates are improved.
However, this comparison of total benefits and total costs is not a sufficient
basis for evaluating the current program of air pollution abatement. First,
the analysis compares the benefits and costs at equilibrium. It does not
examine what the most efficient abatement strategy is or how fast we
should achieve certain standards (see Dolde and coauthors, n.d.). Second, from a theoretical standpoint, social welfare is maximized by choosing
an abatement strategy so that the extra cost of an additional unit of abatement (marginal cost) is just equal to the extra benefit of achieving that
In some cases the "benefit" figures would be more accurately described as "dam"
age" estimates.
40 The problem is further complicated by the fact that data on air pollution levels
do not distinguish between man-made sources and natural sources. Consequently,
unless background air pollution concentrations are known, potential benefits of air
pollution abatement from man-made sources alone are difficult to assess.
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additional abatement (marginal benefit).41 Thus, the forgoing benefit—
cost calculation indicates that some degree of air pollution abatement is
called for, but it does not specify whether the current EPA program with
its emissi9ns standards and timing is adequate.
Unfortunately, we do not have cost figures for other strategies (either
more stringent or more lenient) to evaluate. Thus, it is possible that the
marginal cost of further abatement (associated with the current strategy)
is so high that some relaxation of the standards would be called for. At
the same time, it is equally possible that the marginal benefit of cleaner
air is sufficiently high to warrant even more stringent standards (NAS,
1974, page 16).
We have attempted to present a conservative analysis of the issues. We
base our conclusions primarily on our health-benefit estimate, which (for
all the reasons outlined above) is likely to represent an underestimate of
the "true" health benefits from abatement of sulfur oxides and suspended
particulates. Thus, while available data do not permit a definitive conclusion concerning the appropriateness of the degree of abatement of
stationary-source air pollutants called for in the legislation, we believe it
is not unduly stringent.
Mobile sources
An analysis of air pollution from mobile-source emissions presents a
more complicated picture. According to the 1974 NAS study, the benefits
of reduced auto emissions (from 1970 levels) were determined to be in the
neighborhood of $5 billion per year (at 1973 price levels).12 In view of
our scrutiny of the relevant literature as well as our own (limited)
empirical findings in the area, we believe that this figure represents a liberal
interpretation of the current evidence.
Turning to the cost side, the NAS findings indicated that the annualized
costs required to meet the present mandate of the Clean Air Act (including a 0.4 gpm NO, standard) were approximately $8.0 billion by 1985
(in 1973 dollars). If, in addition, a change of catalyst is required at
50,000 miles, these costs could escalate to an annual figure of $11
billion ( NAS, 1974, page 12). In short, under the present law, the projected costs of control are considerably higher than the probable benefits
from such control. This conclusion should not be interpreted as meaning
that no abatement of automobile emissions is worthwhile. Instead, one
might conclude that the current strategy for control may be too strict in
4, It seems likely that the marginal cost of air pollution abatement rises with
the
degree of control and that the marginal benefit of abatement foils with the
degree of
control. See Ridker (1967).
r-z NAS (1974, p. 15). Note that there was a slight discrepancy in the report
as to
whether benefit and damage figures were adjusted to 1970 or 1973 price levels
and
whether costs were adjusted to 1973 or 1974 price levels.
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the aggregate and that a slight relaxation of the emission standards may
be called for.
As noted earlier, at least two basic approaches exist for reducing the
costs of emissions control. The first is what is sometimes referred to as the
"two-car strategy." Under this approach, only those new cars principally
operated in metropolitan areas with serious levels of air pollution would
be required to meet the strictest standards of the 1970 amendments, while
interim standards would be applied elsewhere. Given the assumptions in
the NAS study, this would mean that only 37 percent of the total fleet
would be required to meet the strictest emission standards, and the estimated total annual costs would be reduced to the vicinity of $5 billion
(NAS, 1974, page 16).
The second basic method for reducing the costs of emissions control
involves relaxation of the NO, standard. Specifically, if the standard were
reduced from 0.4 gpm to 2.0 gpm (the 1976 level), the associated costs
would be reduced to an annual level of about $5 billion (without catalyst
changes at 50,000 miles) or $6 to $7 billion (with catalyst changes)
(NAS, 1974, pages 16-17). It was also pointed out that at a 2.0 gpm
NO, standard, new engine technologies (for example, stratified charge or
diesel engines) might make emission control almost costless by the latter
part of the century (NAS, 1974, page 17). What is even more interesting
from a benefit—cost viewpoint, the study also concluded that
The best guess from currently available data is that the cost savings gained from
easing the NO, emission standard exceed the loss in benefits from the higher
concentration of NO,. Only a few urban areas, principally Chicago and Los
Angeles, now have NO, levels above estimated thresholds where health-related
damages are observed. Most of the benefits from moving to the strict automobile NO, standards might be achieved by adopting these standards for those
areas only. In most cities about half of the NO, emissions originate from nonautomotive sources. An attack on these other sources might be more costeffective than cleaning up automobile NO,.(NAS (1974, page 17)1.

Thus, while there is considerable uncertainty concerning the effects of
ambient concentrations of photochemical smog and nitrogen oxides on
health, vegetation, and materials, at present there does not appear to be a
significant increase in benefits associated with lowering the NO, standard
below 2.0 gpm.
Taking all this into account, it appears that the current ("one-car
strategy") regulations surrounding the control of automobile emissions
are difficult to justify on benefit—cost grounds. It is hard to arrive at an
annual benefit figure in excess of $5 billion, while, as outlined above,
the current legislation entails annual costs ranging from 1.5 to 2 times this
amount. Only by adopting some alternative policy—for example, the twocar strategy or relaxation of the NO, standard—can the costs of control
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TABLE 10.3. The Benefits and Costs of Air Pollution Abatement
(billions of dollars)
Source class

Benefits(or ikunages)

Costs

Stationary sources
Waddell (19705)

11

EPA (19735)
Lave and Seskin (1973$)•

9. 5
16.1

Mobile sources
NAS (1973$)

5

8 (11)b

• Based on health effects alone.
b For scenario with catabst replacement at 500)0 miles.

be brought in line with the potential benefits of control." Of course, further
research may reveal that the benefits have been underestimated (for example, by establishing a closer association between automobile-related
pollutants and ill health or by estimating high esthetic benefits associated
with control of auto emissions) or that the costs have been overestimated
(for example, by discovery of new emission control technologies). If these
events should take place, the policy conclusions of our analysis would be
likely to change.
Our conclusions are based on current technology. It is evident that the
1970 Clean Air Amendments precipitated a level of effort and achievement in discovering new technologies for the control of automobile
emissions. In view of the incentive effects of legislative pressure on the
development of abatement technology, some analysts conclude that it is
prudent to maintain full legislative pressure. While admitting that there
are some merits to this argument, we would point to the 1974-model-year
automobiles with their emission-control equipment (and interlock devices)
as an illustration of the questionable nature of this technological imperative. Mistakes in this area lead to very high costs to society.
CONCLUSION
In this chapter we have outlined a benefit—cost analysis for air pollution
abatement from both stationary and mobile sources. A summary of the
important benefit and cost estimates is presented in table 10-3. We quote
the EPA's 1979 cost figure of approximately $9.5 billion (1973 dollars)
for meeting state and national standards for stationary sources (fossil
fuel-burning sources and industrial sources). Although we have argued
that this amount is likely to be an overestimate of the "true" cost of abatement from these sources, we have not attempted to furnish our own cost
13 Despite this conclusion, which we believe is substantiated by all the evidence
contained in the NAS study, the report itself has been interpreted as advocating no
change in the existing legislation.
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figure. Similarly, we have quoted figures from an NAS study on the costs
of meeting current emission controls for mobile sources as $8 billion
(without catalyst changes) and $11 billion (with catalyst changes).
On the benefit side, we have discussed some of the difficulties in determining the effects of air pollution on (1) cleaning, maintenance, materials
life, and the general value of property; (2) plants and animals; and (3)
human health. Although we would acknowledge that substantial benefits
might accrue from categories 1 and 2, in addition to benefits relating
to better visibility, an increase in the number of clear and sunny days, a
reduction of noxious odors, and a general improvement in the quality of
life if air pollution were reduced, we would not defend any particular estimates for these categories.
With regard to stationary sources of air pollution, we have cited the
EPA's damage—benefit figure of $11 billion for 1970 as one estimate of
the potential benefits from abatement. In addition, our estimate of the
potential benefits from an 88 percent reduction in sulfur oxides and a 58
percent reduction in particulates (corresponding to the EPA's projected
decrease in emission levels), in terms of improved health alone, was approximately $16.1 billion for 1979 (1973 dollars). With regard to mobile
sources of air pollution, we cited the NAS figure of $5 billion (1973
dollars) as a generous estimate of the potential benefits from control of
automobile emissions.
From current evidence, we conclude that presently mandated controls
of sulfur oxide and particulate emissions from stationary sources are warranted on benefit—cost terms. At the same time, it appears that the costs
of implementing the currently mandated emission controls on mobile sources
are in excess of the potential benefits from such controls. Furthermore, only
by adopting some alternative policy, such as the two-car strategy or a
relaxation of the NO, standard, can the benefits and costs of mobile-source
controls be balanced. We recognize that rapid technological progress is
being made in the control of automobile emissions. Nevertheless, on the
basis of current technology, we believe that suspending (or at least delaying) the most stringent of the current emissions regulations or continuing
a two-car strategy is warranted in view of present estimates of benefits and
costs.
Finally, with regard to the setting of national ambient air quality
standards, we do not believe that an effort to determine a pollutant
threshold (or level) that will protect the public health or welfare is a
fruitful approach to the problem." Instead, we believe that society
must weigh the benefits and costs of achieving various degrees of clean
air and in so doing, establish the national priority for air pollution
abatement.
44 In
appendix B we use our empirical results to draw some implications as io the
specific levels at which the current standards are set for a number of air pollutants.
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REMARKS BY MR. C. M. HEINEN
CHRYSLER CORPORATION
AT
CONFERENCE ON.EXAMINATION OF THE SCIENTIFIC BASIS FOR GOVERNMENT REGULATIONS'
As I am sure you know, both the cartoon and my whimsical doggerel
were based on the proposed rules in the Federal Register of June 22 which
would substitute ozone for total photochemical oxidant.

For convenience, I

shall refer to the proposed rules as the PR in the rest of this opus. (Come
to think of it, that may not be inappropriate. ) The document itself is a masterpiece of its kind and is entitled to a satyrical reaction by a Voltaire or a Swift
or even a Lewis Carroll.

Unfortunately, I don't have their talents, therefore,

you were treated to the poetry. (For which I also don't have a talent. ) You
may recall that the document urges, after much breast beating, that the ozone
level be set at .1 ppm, presumably a major concession from the former photochemical oxidant level of .08 ppm.
Slide

The justification for the change in the PR

document is shown in Slide L (1) The underlining is my

Own.

"The Clean Air Act specified that National Ambient Air Quality
Standards are to be based solely on scientific criteria relating
to the level that should be attained to adequately protect public
health and welfare.

Considerations of cost of achieving those

standards or the existence of technology to bring about needed
reductions of emissions are not germane to such a determination,
as the words of the Act and its legislative history clearly indicate.
Section 109(d) directs the Administrator to complete a review
of all existing standards and criteria before the end of the 1980
and at

intervals thereafter, and to revise them in what-

ever manner that review reveals is necessary.
the result of such a review."

This proposal is
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Since cost or available technology are not germane to the standard
setting, let's start in by looking at the bases from which the 0.1 was derived.
According to the PR, the studies on which the level was based are shown in
;1ide

the table below:(2)
Demonstrated Effect Levels in Man
Aggravation of Asthma

Reduction in Pulmonary
Function

Chest Discomfort
& Irritation of the
Resbiratorv Tract

0.25 p/m
9.25 p/m -epidemiologic 0.15 p/m to 0.30 p/m
(Hammer
clinical
(schoettlin & Landau)
(DeLucia and Adams)
0.25 p/m clinical (Hazucha)..0.15 p/m
clinical
(DeLucia

epidemiologic
et al.)•
to 0.30 p/m
and Adams)

as decreased
Although animal studies have described other effects such
resistance to bacterial infection, effect levels cannot be extrapolated
to man.
A brief consideration of each of the four studies cited leads to some
interesting conclusions or pseudo conclusions.

First of all, Schoettlin and

Landa.u(3) did their studies in 1956 in Los Angeles.

They did not relate it to

specific ozone levels but actually used the Los Angeles Air Pollution Control
District analytical information on total oxidant including PAN. This point is
of some interest since at a later stage in the PR document, the statement is
made "Ozone is not a reliable indicator of PAN. Recorded data shows ozone/PAN
ratios ranging from 3:1 to 150:1.

This variation in the ratio of ozone to PAN

makes it extremely difficult to correlate the eye irritation effects of PAN with
specific ozone values."
Furthermore, there are numerous references in the recently issued
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Air Quality Criteria document indicating there is
considerable lack of
correlation between ozone and oxidant.(4) Indeed,
Ferris(5) in a recent
summary paper says "A further problem is that the reliability
and accuracy
of the KI method that has been used in Los Angeles
County and elsewhere
to measure total oxidant have been seriously questioned
, and this places
all the environmental levels reported in earlier studies
in doubt. '' Schoenlin
and Landau stated in their own study "In view of the complexiti
es of relating
air pollution effects to the human biological system there
is need for much
work before the conclusions of studies such as this can
be evaluated promptly.
We recommend that further studies in this area of asthmatic
responses to air
concentration place greater emphasis on clinical and laboratory
evaluation."
That was sound advice but apparently not followed.

Indeed, such work as

there is has not reported major aggravation of asthma from
oxidant at
atmospheric levels and certainly none identified as coming
from ozone,
specifically.
The second item of interest is the paper by Hammer, et al,(6)
the so-called Los Angeles student nurse study.

Once again, photochemical

oxidant was measured and related to various symptoms encountere
d by a group
of student nurses.

This was in 1961.

The result has been widely quoted.

would like to call your attention to a chart from the paper.

48-401 0 - 79 - 34

I
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---Eickecand
.Slide
III

My reason for this will become fully evident in due time but I would
like to call your attention to the fact that the lowest level at which
any effect appears to occur is .15.
irritation.

That particular effect is eye

It is interesting to note that there are several references

in the literature to the fact that eye irritation is not caused by
ozone but rather by PAN and other components in the photochemical group
that is found over Los Angeles.

I might also point out that eye

irritation is the principal complaint expressed by the people of
Los Angeles in numerous surveys.

Apparently the logic is that if ozone

levels are reduced to below.1 ppm,then concentrations will be below the
eye irritating level.

This is stated categorically in the PR,without

any reference that I have been able to find; therefore, I suppose it

523
must be true.

As a matter of fact, one might even wonder about

the accuracy of the statement in view of some recently published
work by Altshulle 7)showing eye irritants in the ppb range bu'
as we heard earlier the PR document indicates that as much as 0.03
parts/million PAN may be present with a 0.10 ppm 03 reading.

Anyway,

according to Altshuller ozone is not associated with eye irritation.
Therefore, It appears that eye irritation is not a problem that
will exist--by edict.

The justification I suppose is "routine PAN

measurement methods are not available."

The question that might

arise in a more incisive mind than mine is "are we setting the ozone
levels this low just because we want to be sure that we get no
complaints of eye irritation?"
All the other effects in the chart from the Hammer work occur
at much higher levels than 0.15 except possibly the headaches without
fever category.

Since I am the father of seven daughters, I have

some experience with young ladies' headaches.
about the statistic.

This led me to wonder

The actual numbers extracted from the Hammer

paper are shown below:
ilide
IV

Daily Maximum
Hourly Oxidant
Level, ppm

No. of Days

Headache
Simple
Adjusted

.04
229
16.5
10.5
.05.08
184
10.7
16.3
.08
413
16.4
10.6
.09
35
16.0
10.6
.10.14
176
15.6
11.0
.15.19
144
15.7
11.4
.20.24
15.6
63
11.6
.25.29
16.7
25
11.5
.30.39
9
16.9
13.4
.40.50
3
16.8
15.0
Overall Average
16.1
10.9
+ All days on which the symptom was reported along with "feverish,"
"chilly," or "temperature" are excluded.
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The fact that higher levels of smog up to about 0.25 ppm reduce
fevers seems to be about as adequately demonstrated statistically
as is the fact that these levels increase headaches, or is there
some beneficial effect to low doses of ozone?
Besides two studies which are based on total oxidant--not
ozone, two authors describing tests with ozone exposure are cited.
(8)
Since DeLucia and Adams are cited twice in the proposed rulesj I
suppose it is the more significant of the two.

DeLucia established

that with mouth breathing and working at 65% V02 max for one hour
resulted in altered exercise ventilatory patterns and impairment
in post exercise pulmonary function.

This result was also noted

at 45% V02 for the 0.30 ppm exposure but not at 15 ppm, nor at 0.30
ppm for the 25% V02 max exposure.

Two subjects were unable to

complete the most severe exposure and exercise rates.

Hazucha(8)

showed that after two hours of light exercise he could demonstrate
similar effects with 0.37 ppm.

Incidentally, I was unable to find

any reference which showed results by Hazucha at 0.25 ppm as described in the PR document.
Of interest were the views expressed on asthma, chronic
bronchitis and emphysema: 'We did not think it advisable to expose
subjects known to have asthma or to suffer from chronic bronchitis
and emphysema to ozone, and we do not know whether these subjects
would be more sensitive or less sensitive than normal subjects to
the exposures we have used.

Presumably the asthmatics who are

sensitive to histamine might he expected to show more effects since
ozone may act through histamine release; however, it is possible
that subjects with more mucus than normal in the airways might
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initially be less sensitive to ozone, since mucus would act to reduce the
ozone as it passed through the airways." The data from DeLucia and
Adams are quite interesting when examined in detail.
lide V

In their Table 3,

TABLE 3, Effect of 1-h 05 exposure on respiratory frequency and tidal volume

(VT)

Protocol
Work
load %
Vo, max

Rest
25%
45%
65%

(f)

0,
conc,
ppm

0
0.15
0.30
0
0.15
0.30
0
0.15
0.30
0
0.15
0.30

Tidal Volume, 1/breath

0.85.0.20
0.76 + 0.16 (90.0)
0.90 + 0.44 (106.5)
3.44 + 0.59
1.50.0.38 (104.2)
1.44 + 0.67 (100.1)
1.49 4. 0.02
1.64 4. 0.45 (110.1)
1.53 + 0.62 (102.7)
2.17 + 0.58
1.96 4. 0.47 (90.3)
1.62.0.43 (74.7)

Resp1ratory Frequency
breaths/min.
15.1 + 4.4
14.0 • 2.9 (92.7)
14.0 4. 5.0 (92.7)
21.6 + 6.2
•
19.8 • 4.9 (91.7)
23.3 • 7.2 (107.9)
31.2 + 3.9
26.3 • 6.5 (84.3)
32.5 • 10.6 (104.2)
31.2 4. 9.7
35.8 + 13.5 (114.7)
39.6 • 14.3 (126.9)

Values are means 1. SD. Values it parentheses are % of control means.
taken during last minute of exposure.

Measurements

the effects of work load and ozone concentration on tidal volumes (VT) in
liters/breath and respiratory frequency - (f) in breaths/minute some rather
curious results are evident.

For 25 and 45% work load, tidal volume at . 15 is

distinctly greater and the frequency of breathing is lower. Could there be a
beneficial effect from doses up to 0.15 ppm of ozone? Perhaps we should take
the several reports of ozone adaptation more seriously.(10)
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Table 5, shown in the next two slides from the same paper,
which compares the results on the two sensitive subjects with two of the
four insensitive subjects, could be quite convincing.
Slides
VI 8. VII

TABLE 5.

Comparison of effects of 03 inhalation on sensitive and insensitive subjects

03-0ensitive Subjects
Subj 2

Sub.
)6

45%

Parameter

RV
VC
FEV
HMFR
F
VMinute*
ventilation

65%

0.15

0.30

111.1
96.7
101.9
105.4
97.1
104.2
100.4

121.7
90.2
94.2
101.1
134.3
76..ti
111.7

45%

65%

0.15

0.30

0.15

0.30

0.15

0.30

99.1
88.4
91.8
103.8
139.5
71.2
104.4

105.3
81.6
78.8
74.1
148.8
54.4
127.8

119.5
97.9
97.0
96.6
82.7
117.0
95.6

102.6
82.0
82.7
87.6
137.9
94.0
105.9

117.8
89.3
89.5
98.0
175.6
72.0
116.9

105.7
72.9
74.4
72.3
197.6
53.7
102.4

Values given are % of preexposure ox o. for pulmonary function measurements with other
parameters, values represent T. of contro (filtered air inhalation). *Measurement taken
at 60 min.
TABLE 5. (Continued)

Insensitive Subjects
Sub]

Subj 1.

RV
VC
FEV
MMFR
F
VMinute*

657.

457.

637.

457.

Parameter
0.15

0.30

0.13

0.30

0.15

0.30

0.13

0.30

99.9
99.8
88.1
88.3
68.7
126.1
99.1

97.8
109.5
116.8
124.9
73.0
118.4
89.6

96.6
101.1
92.4
91.4
100.0
95.9
98.5

93.8
100.6
91.7
69.5
91.7
89.8
82.2

97.2
100.4
97.0
96.6
96.1
87.7
101.2

102.6
97.9
95.9
87.6
100.0
73.8
97.0

95.0
106.9
104.9
98.0
109.7
100.0
94.9

101.0
96.3
92.9
105.3
108.1
94.9
104.1

The absence of the other two insensitive subjects aroused my mischievious
nature.

A little calculation on the 0. 15 ozone and 65% maximum work load

established that the average of subjects 3 and 4 must have been a_nice calm
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25 breaths/minute, but some of them must have been gargantuan
breaths
averaging 2.2 liters each.

For the calculations I assumed that the values

in Table 3 and Table 5 are at the same point in time, since that seems
to be
what was indicated in the paper. Apparently a little ozone (0. 15 ppm)
helped
the breathing of two of the six subjects.

This is undoubtedly a wrong con-

clusion, but I sure wish all the data had been published.

Hazucha, perhaps

wisely, did not cite specific data.
The PR document also does a great deal of speculation, sometimes
not with great consistency. Typical quotations are ''Several studies have
investigated the aggravation of emphysema and chronic bronchitis without
any
definitive links to photochemical oxidant concentrations."
Air pollution is one of the many stresses which can precipitate
an asthma attack or worsen the disease state in persons with
chronic cardiopulmonary disease.

Other factors which can act like ozone in precipitating

attacks include: respiratory infections, passage of cold fronts, seasonal
pollens,
extreme heat or cold, and even emotional disturbances.
Clinical and epidemiological studies have shown that asthmatics and
other persons with reactive airways appear most sensitive to
changes in ozone
concentrations and are thus judged to be the principal sensitive group
of concern
in setting the standard.
irritants such as ozone.

This is because their airways are hyper-reactive to

S.

528
Studies have also established that exercise effectively increases the ozone dose delivered to the target tissues in the
respiratory tract.

Thus, persons engaging in exercise are particu-

larly vulnerable to the acutely irritating effects of ozone.

How-

ever, the response of these groups to such changes in concentrations
has not been systematically studied."
Of interest is the probable effectslevelestiniatestablefronithe PR
document.
Slide
VIII

PROBABLE EFFECT LEVEL ESTIMATES--Estimates for sensitive population segments
(Parts per million)

Aggravation of
asthma, emphysass, and
chronic bronchitis
Health panel
judgment of
effect level.
Probable (median)
effect level as
estimated from
interviews
with health
experts -------

"Hot available.

0.15-0.25

0.17
(0.14-0.25)

Reduced resistance
in bacteria infection (animal
studies)

(1)

0.18
(0.07-0.38)

Reduction in
pulmonary
function

Chest discomfort and
irritation of
the respiratory tract

0.15-0.25

0.15-0.25

0.15
(0.07-0.18)

0.15
(0.11-0.18)
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The estimates were based on the following criteria
:

"These

estimates are based on the most sensitive populati
on segments.
In the case of the risk assessment intervie
ws, the experts were
asked to focus not only on the most sensitiv
e population group,
but also on a very sensitive portion of that
group (specifically,
those persons who are more sensitive than
99 percent of the sensitive group, but less sensitive than 1 percent
of that group.)"
Please note that the panel did not give a judgemen
t on "Reduced
resistance in bacteria infection (animal studies)
." Perhaps
another segment from the PR tells us why:
"There is no
epidemiological evidence that demonstrates the
effect of reduced
resistance to bacterial infection in man.

The criteria document

cites numerous epidemiological studies that
fail to link increased
mortality or increased hospital admissio
ns with ozone or oxidant
exposures.

Those few studies which do suggest such a
link are

described as inconclusive in the criteria
document, and all these
studies are deemed to have serious limitati
ons." Based on my own
study of the documents, all I can say is "Amen."

Note that all of

the panel estimates are 0.15 ppm or above
EVEN FOR THE MOST SENSITIVE
POPULATION.
I believe smog or oxidant should not be
allowed to die without
one more comment.

The typical effect of smog or oxidant containi
ng
PAN and other oxidants on plants is
quite different than that of ozone
alone.

For the scientifically minded the effect of ozone
and oxidant is
described in satisfying detail in the
Air Quality Criteria document li)
Generally ozone damage shows a fleck or stipplin
g effect, which
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incidentally appears similar to that caused by sulfur dioxide or by a dog
relieving himself. Smog or total oxidant produces a typical silvering,
glazing or bronzing of the lower part of the leaf appropriately called
"silverleaf." Generally, it is rare outside of California.
In view of the fact that
(1) human effect studies are largely based on total oxidants
and, indeed, all epidemiological studies are based on smog;
(2) eye irritation, the most generally reported health effect, is
not present with ambient concentrations of ozone; and
(3) the plant effects are not similar for total oxidants and ozone,

why change to ozone?

Because it's a nice easy way to solve problems?

When little kids play

peek-a-boo and make things go away by covering their eyes --it's very cute. I
am not so sure that its just as cute when the EPA does it.
Perhaps the answer can be found in the Criteria document,(12) "The
major and well-supported conclusion from the discussion in this section on the.
El-oxidant-versus-chemilurninescent-ozone data comparison is that definition of air
quality and of air quality standards in terms of 'oxidant' measured by the commonly used ICI methods would create problems because of the inaccuracy and
imprecision of such methods.

These problems would be nearly eliminated,

however, if the air quality and the air standard could be defined in terms of ozone."
Did you get the impression that the setting of the ozone standard was akin
to the discussion in the Middle Ages about the number of angels that could stand
on the head of a pin?
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Certainly, the data used were nearly as limited, the result nearly as
irrelevant to the technical problems, but there is one important difference-the economic significance.

We will talk more about that later.

Perhaps a word should also be said about the other regulated
component of smog, namely NOx.
First of all, the epidemiological studies on effects of NO2
are all in question because of analytical results.

The studies are well

summarized in Ferris.(13) All of them were made before Ruckelshaus,
Greenfield and Fin1c_lea for the EPA appeared before Congress(14) on April 16,
17 and 18, 1973 to reveal the fact that measurements on atmospheric levels
were apt to be "unreliable" - actually, by factors of over one hundred percent in some cases.

The corrected measurements indicate that almost all

air quality regions are in conformance with the national standard which EPA
labeled conservative in the same document(15). In addition to the doubts about
analyses, all epidemiological studies have been questioned because of the
presence of high concentrations of other pollutants.

Clinical evidence of effects

on normal or even sensitive populations at the standard level are almost nonexistent.

NOx studies thus far are a study in futility as far as establishing

atmospheric level effects and it would be a pleasure to discuss them in
excruciating detail, but it is not the purpose of this presentation to do so.
The purpose is, frankly, to point out the technical immorality of trying to take
shortcuts like discontinuing the standard for total oxidants. It is to question
the morality of insisting on health standards which after 25 years of study
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have yielded only the vaguest of technical justification even though they result
in huge national expenditures.

It is to question the morality of spending large

amounts of public money to conduct massive "public information" campaigns
supporting the standards instead of on research to really uncover the facts.
And make no mistake about the amount of public money spent because of these
standards.

Let me give you just one example based on the recent lowering

of the automotive standards.
The dollar cost of going from 1.5 HC, 15 CO and 2.0 NOx to the
1981 level of .4, 3.4 and 1.0 has been estimated by a large number of people.
As close as we need come for the purpose of this discussion, the cost per
vehicle will average $150 to $200.
again have ranged extensively.

The estimates of the fuel economy penalty

For similar systems the consensus is that

the change in standards brings about an 8% fuel-economy penalty when
the same system is compared at both standards.

Using gasoline at 65

and a vehicle fleet of 12 million per year, the first year's bill for these
standards will be slightly over $2 billion for hardware and slightly over $300
million for extra fuel.
$5 billion a year.

By the tenth year, the yearly bill will become well over

Or, in other words, the new 1977 Act amendments will cost

every man, woman and child in this country $10 in the first year and an
ascending amount yearly until at the end of ten years the yearly bill is $25.
Since the average income nowadays ranges around $10,000 and this supports
an average of four people, simple arithmetic tells us that the cost of the 1977
Clean Air Package is about one day's extra work at present and will be about
2-1/2 days in ten years for the average worker.

Of course, it will be more
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for the poor and less for those who receive more for their labors.
OK, so much for the costs.

Now let us take a look at what we

are gaining, what the worker can expect for his investment of giving up a
portion of his work life.

Here it is extremely difficult to be quantitative

chiefly because our information on health effects at low levels of gaseous
pollutants, such as those that come from the automobile, is extremely limited.
Although the benefits have to be taken largely on faith, a few estimates have
been made.
Probably the most prominently discussed estimates were taken
from the Air Quality Noise and Health Panel of the Inter-Agency Task Force
on Motor Vehicle Goals by 1980.(16)I recalculated the data into a more
suitable form for evaluating benefits to the individual than the very impressive
tables of excess incidents that would occur.

There we find that the new standards

have reduced your chances of dying from the effects of carbon monoxide from
286, 000, 000 to one to 400, 000, 000 to one, a distinct gain.

Each year, on the

average, you will have gained one-tenth of a second per year by reducing the
amount of time you might be disabled. In addition, the improvement in hydro .
carbons has provided you one less case of eye discomfort for every 1000 years,
one less cough every 3, 300 years, one less case of discomfort every 10, 000
years and one less headache every 1000 years. Incidentally, since all of these
appear to be derived from studies on smog, I guess you don't necessarily get
these benefits if we are to control ozone only.

The improvement in NOx pro-

vides your children with one less attack of lower respiratory disease every
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500 years and has gained them one minute per year in terms of less restricted activity.

For the elderly, there would be one less incident of

aggravation of heart-lung disease every 250 years and for the asthmatic, one
less attack every 2,500 years.

These appear to be the health benefits that

people will get for the 2-1/2 days of extra work per year.
As you chant the funeral dirge to smog, I suggest you search in
your conscience.

Ask yourself whether the public is really getting their

money's worth out of our national ambient standards, or for that matter,
out of the equally shoddy methodology used for setting source responsibility.
Ask yourself whether it isn't really your responsibility as scientists to insist
that the bases for the expenditures be established, or that the expenditures be
held at present levels until they are justified. In my opinion, it is no longer
enough to say, oh well, the standards are low enough to guarantee absolutely
no adverse results—so let's not make any waves. Such an attitude amounts
to robbing the public, even though it can be described more euphemistically
as not taking a risk with the health of the public.
Twenty-five years ago there was a justification for immediate action
and I was among those urging it.

After all, no one wanted to wait for action

until "we could count the corpses in the street." But there has been a lot of
action taken, and the hunt for corpses in the street has changed to a frantic
search for some, perhaps mythical, individual who is ultrasensitive to some
vaguely defined atmospheric insult.
we have done enough?

Isn't it time we stopped to ask whether

To ask if society's resources could not be better directed?
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Well, there is really no point in my continuing along this line.
I suspect a number of you are already wondering about some of the fascinating "science" that has been used to justify our air pollution efforts, or
this meeting would not have been held.

Meanwhile, I urge all of you to

bow your heads for a minute in silent prayer for smog.

That should give

me enough time to get safely out of here before I get classified ahead of
Hitler, Nixon and Attila the Hun for my subversive opinions.
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QUESTION 11
Please explain for the Subcommittee how a front-load standard increases
unemployment, negatively affects our balance of payments, causes the value of
the dollar to decline and decreases our gross national product?
ANSWER
A major concern of the auto industry and many of the consultants that have
studied the effects of the front-loaded standards is that these excessively
stringent requirements will result in major declines in U.S. auto industry sales
during one or more years between now and 1985. Numerous studies indicate that
the reason this will occur is because smaller cars, and particularVy the very
high sales mix of smaller cars required to meet the standards, will not meet
the needs and desires of the U.S. new-car buying public. The research indicates
that rather than buy something they don't want many people who would normally
buy a new car will stay out of the market causing a major loss in total annual
car sales.
The principal problem facing the industry is that, even with an all-out
forced draft effort, new technology alone will not yield the large incremental
fuel economy gains dictated by the front-loaded standards. Therefore, even the
all-out revolutionary product development programs underway must rely on socalled downsizing strategies to reduce weight of the auto in an attempt to meet
the fuel economy goals. The planned programs require unprecedented annual
expenditures of resources by the auto industry and will result in major product
unit cost increases. In the market place the consumer will be offered a higher
priced product which offers less utility and doesn't meet his traditional needs
and values. We are very concerned that substantial increases in product prices
coupled with an unacceptable mix of products is a formula for creating a large
loss in sales volume that will ripple throughout the U.S. economy creating
substantial unemployment.
The U.S. balance of payments would be adversely affected in several ways.
The forced draft effort on the part of the industry to meet these overly
restrictive standards on an extremely short time table forces the industry to
overseas sourcing for machine tools and industrial equipment which the overloaded domestic machine tool industry cannot produce on a short time table thus exporting jobs and money. Next in an effort to reduce capital investments
in plants or reduce unit costs by spreading investment over a larger volume
base, industry may source production components overseas to companies which
already have the facilities, experience, and capital to produce the components
for small cars. Additionally, the balance of payments may also be negatively
effected by virtue of the fact that consumers who postpone purchase of new, more
fuel -efficient, cars which have better on -the -road fleet fuel economy will in
effect create additional demand for imports of petroleum.
Under this scenario, greater inflation, a more negative balance of payments
position, declining value of the dollar, a weakened auto industry, and greater
unemployment would all constitute a decrease in real growth of our Gross National
Product.

QUESTION 12
In your prepared testimony you indicate that the auto industry must now
meet 37 separate safety standards. Please describe a few of the less obvious
standards and their costs to the industry and the consumer
ANSWER
Attached is a list and brief description of each of the current safety and
noise standards, the vehicles to which they apply, and their initial effective
dates.
We estimate that compliance with those standards applicable to passenger
cars has increased their cost of cars to consumers by approximately $400.
Over the years Chrysler Corporation has supported the adoption of many of the
safety requirements listed because we felt that the benefits they provide to
consumers out-weigh the cost of compliance. On the other hand we have opposed
and will continue to oppose requirements which are not cost effective. Unfortunately, many of the requirements which we oppose have added considerable
unnecessary cost and weight to cars. The most notable of these are standards
requiring passive restraints, 5 mph property protecting bumper systems, and
excessive requirements for hydraulic brake systems.
PASSIVE RESTRAINTS
The passive restraint issue has been discussed many times. It is our
view that rather than mandating expensive, unproven air bag systems in cars
requiring use of the seat belts already in nearly all cars on the road
would be better public policy and a more cost effective way to reduce
death and injury in motor vehicle accidents.
Unproven air bags amount to a $500 substitute for the shoulder belt
since the use of active lap belts will still be required to provide
occupant protection in roll overs, side and other non-frontal impacts
which total more than half of all accidents.
BUMPER SYSTEMS
We support standards for a 2-1/2 mph, uniform height bumper system but
do not believe the current requirements for a 5 mph property protecting
bumper system is cost beneficial.
Based on a recent study conducted by Houdaille Industries we estimate
that a weight reduction of at least 40 lbs. and a consumer price reduction
of over $60 ultimately could be realized on our Volare/Aspen models if the
bumper impact test speeds were reduced from 5 to 2-1/2 mph and some of the
property protection requirements in the current standard were revoked. In
addition to the new vehicle purchase price reduction, consumers also would
realize a savings from improved fuel economy as a result of the weight
reduction.

All vehicles must be equipped with a windshield defrosting system;
passenger car systems must meet SAE performance specifications at
0*F.

1/1/68

1/1/68

Cars, Trucks,
Buses, MPV's

Cars, Trucks,
Buses, MPV's

103-Windshield
Defrosting and
Defogging Systems

104-Windshield
Wiping and

1/1/68
Major Amendment-9/1/74

All Vehicles

106-74 - Brake Hoses

*Multipurpose passenger vehicle

1/1/68
Major Amendment-1/1/76

Cars, School
Buses

105-75 - Hydraulic
Brake Systems

Washing Systems

Specifies auto. trans. gear sequence (PRNDL) and low gear braking
effect, prohibits auto. trans. in-gear starting, and requires
shift pattern labeling on man. trans. with more than 3 forward
speeds.

1/1/68

Cars, Trucks,
Buses, MPV's

Specifies labeling and comprehensive performance requirements
for hydraulic, air and vacuum hose, end fittings and hose
assemblies. Requirements are also applicable to aftermarket
components.

pedal force.)

Specifies maximum stopping distance and stability requirements
with fully operational and partially failed systems; fade, water
recovery, spike stop and parking brake requirements. (Car must
stop in 204' from 60 MPH when loaded to gross vehicle weight
rating without leaving a 12' lane and without exceeding 150 lbs

All vehicles must have windshield washers and at least a twospeed wiper system; a minimum wiped area is specified for cars.
Cleaning requirements are specified for all washer systems.

Essential controls must be (1) within driver reach, (2) identified by word or symbol callouts, and (3) illuminated when headlamps are on. Effective 9/1/80 gauges and indicator lights
must be visible to driver and identified by symbols.

102-Transmission Shift
Lever Sequence,
Starter Interlock,
and Transmission
Braking Effect

1/1/68
Major Amendment-9/1/80

Cars, Trucks,
Buses, MPV's*

101-80 - Control
Location, Identification and
Illumination

REQUIRMENTS

APPLICABILITY

5/18/79

STANDARD

EFFECTIVE
DATE

SUMMARY OF CURRENT SAFETY STANDARDS

C.71

az.

1/1/68

All vehicles

Tires Sold
for use on
Cars

Cars

Cars, Trucks,
Buses, MPV's

Cars, Trucks,
Buses, MPV's

108-Lamps,
Reflective
Devices and
Associated
Equipment

109-New Pneumatic
Tires

110-Tire Selection
and Rims

111-Rearview
Mirror

112-Headlamp
Concealment
Devices
1/1/69

1/1/68
Major Amendment-2/26/77

4/1/68

1/1/68

1/1/68

EFFECTIVE
DATE

Cars, Trucks,
Buses, MPV's

APPLICABILITY

I07-Reflecting
Surfaces

STANDARD
REQUIREMENTS

Headlamp concealment devices must not close under prescribed
failure modes when lamps are on. Also, devices must open in
3 sec. in -20 to 120°F ambient temperature range and be
capable of being opened manually.

Trucks, Buses and MPV's 10,000 lbs or less GVWR-meet car requirements or have at least
.19.5 sq. in. plane outside mirrors.
Over 10,000 lbs GVWR-at least 30 sq. in. plane outside
mirrors.

Cars - Specifies minimum field of view requirements for inside
and left outside rear view mirrors, and break-away requirements for inside mirrors. These must be plane mirrors;
right outside mirror may be used in lieu of meeting inside
mirror field of view requirements.

Requires that the load carrying capacity of the tires installed
on a car not be exceeded at full rated load and that a placard
be affixed to the B-pillar showing seating and luggage capacity,
tire pressures and minimum recommended tire size. Wheel rim
must retain the tire during a blow-out at 60 MPH.

Specifies minimum requirements for passenger car tire strength,
durability, high speed performance, bead unseating resistance,
and sidewall labeling.

Specifies photometric, placement, color, size and material requirements for exterior lamps and performance and durability requirements for lighting switches and flasher units. Requirements are
also applicable to aftermarket components.

Limits surface finish gloss on windshield wiper arms and blades,
inside windshield moldings, steering wheel hub, and inside mirror
frame and mounting bracket.

Requires retreaded tires for use on cars to meet essentially the
same performance requirements as new tires. Labeling provisions
also are specified.
Except for an externally key operated window (tail gate), power
windows must be inoperative when the ignition key is in off
position. Frameless windows may be operable if the door is
opened at least 8 in.
Specifies endurance, strength, high speed performance, Lead
unseating resistance and labeling requirements for tire menufactured for use on vehicles other than cars.

6/1/73

2/1/71

3/1/75

Retreaded
Car Tires

Cars, MPV's

Truck, Bus,
MPV, Trailer,
etc. Tires

117-Retreaded
Pneumatic
Tires

118-Power Operated
Window Systems

119-New Pneumatic
Tires for
Vehicles Other
Than Cars

Specifies color and comprehensive performance requirements for
polyglycol, silicone and mineral oil brake fluids, and packaging
and labeling requirements for brake fluid containers. Requirements also apply to aftermarket fluids. (Establishes 3 grades
of non-mineral oil fluids based on boil-point - DOT -3, -4 and
-5.)

Vehicles
with
Hydraulic
Brakes

1/4/69
Major Amendment-3/1/72

Specifies requirements for location, content, format and readability
1/1/69
Major Amend- of a 17-character VIN.
ment-9/1/80

116-Motor Vehicle
Brake Fluids

Cars, Trucks,
Buses, MPV's

Requires steering column lock (or a system which prevents forward
mobility) and key "left-in" warning system.

1/1/70

Cars

114-Theft Protection

115-Vehicle
Identification
Number

Requires hood to have either a latch with primary and secondary
position or two independent latches.

REQUIREMENTS

1/1/69

EFFECTIVE
DATE

Cars, Trucks,
Buses, MPV's

APPLICABILITY

113-Hood Latch
Systems

STANDARD

125-Warning Devices

Reflective
Warning
Devices

Cars, Trucks,
Buses, MPV's

Motorcycles

123-Motorcycle
Controls and
Displays

124-Accelerator
Control Systems

Motorcycles

122-Motorcycle Brake
System

1/1/74

9/1/73

9/1/74

1/1/74

1/1/75

Air Braked
Vehicles

121-Air Brake Systems

EFFECTIVE
DATE

Trucks, Buses, 9/1/76
MPV's, Trailers,
Etc.

APPLICABILITY

120-Tire Selection and
Rims for Vehicles
Other Than Cars

STANDARD
REQUIREMENTS

Triangular shaped, reflective, disabled vehicle warning devices
must meet requirements for shape, size reflectivity, color, wind
stability, etc. Standard does not require their installation in
vehicles.

Two independent energy sources must be provided to close engine
throttle, each must be capable of throttle closure. Throttle must
return to idle within 3 sec. at -40°F ambient, 1 sec. on cars and
light duty vehicles at 125°F ambient.

Specifies requirements for motorcycle controls and displays,
foot rests and kick stands.

Specifies component and stopping distance requirements for
motorcycles.

Specifies requirements for air brake system components (compressors,
reservoirs, valves, pressure gauges, warning devices, etc.) and
requirements for vehicle stopping distances on wet and dry pavement,
loaded and unloaded, parking brake systems, emergency brake systems,
and dynamometer testing of foundation brakes.

Requires that the load carrying capacity of the tires installed on a
vehicle not be exceeded at full rated load (GVWR) and that a label
be affixed to the vehicle indicating minimum recommended tire and
rim size, inflation pressures and any speed restrictions. Also
specifies rim labeling requirements.

Effective 9/1/79 speedometers must not read higher than 85 MPH, have
55 MPH highlighted, and have dual English/metric scale. Effective
9/1/80 speedometers must have ±4 MPH accuracy. Effective 9/1/81
odometers must have 14 accuracy, indicate when 99,999 miles are
exceeded, be nonreversible,and either visually indicate turn back
of the 10,000 wheel or meet tamper resistance requirements.
Instrument panel and seat backs must be designed to limit acceleratio
levels measured on a head form to 80 g's when the head form impacts
these components at 15 MPH. Also specifies design performance
requirements for sun visors, arm rests, and interior campartment
(glove box, etc.) doors.
Outboard seating positions on front seat must have head restraints
meeting minimum height, width and strength requirements.
Steering column/wheel system must be designed to limit impact force
to 2500 lbs. when wheel is impacted by SAE torso at 15 MPH. Air bag
cars are excluded from these requirements.

Rearward displacement of the steering column is limited to 5 in.
during a 30 MPH frontal fixed barrier impact.

Specifies strength, light transmission, material usage, and labeling
requirements for exterior and interior glazing materials. Requirements also apply to aftermarket glazing.

9/1/79

1/1/68

1/1/68

1/1/68

1/1/68

1/1/68

Cars, Trucks,
Buses, MPV's

Cars

Cars

Cars

Cars

Cars, Trucks,
Buses, MPV's

127-Speedometers
and Odometers

201-Occupant
Protection In
Interior Impact

202-Head Restraints

203-Impact Protection
for Driver from
Steering Control
System

204-Steering Column
Rearward
Displacement

205-Glazing Materials

REQUIREMENTS
Manufacturers of slide-in camper bodies must provide information to
purchasers on camper weight, center of gravity, camper loading data
and VIN.

1/1/73

EFFECTIVE
DATE

Slide-in
Campers

APPLICABILITY

126-Truck/Camper
Loading

STANDARD

CT'
11=
)4.

1/1/68

1/1/68
Amendment
9/1/81

Cars, Trucks,
Buses, MPV's

Cars, Trucks,
Buses, MPV's

207-Seating Systems

208-Occupant Crash
Protection

1/1/68

EFFECTIVE
DATE

Cars, Trucks,
MPV's

APPLICABILITY

206-Door Lock and Door
Retention Components

STANDARD
REQUIREMENTS

-Pickups - lap and shoulder belts/usage reminder (same as
passenger cars).
-Vans (trucks, buses, MPV's) - lap belts. Effective 9/1/79
Canada requires truck and MPV van models to have the same
system as now required on pickups.
-Passive restraints have not yet been mandated for these vehicles.

Trucks, buses and MPV's -

After 9/1/81 front seat passive restraint systems (air bags,
passive belts) must be phased-in:
9/1/81 - cars over 114" wheelbase
9/1/82 - cars over 100" wheelbase
9/1/83 - all cars
Passive systems must meet head, chest and upper leg injury
criteria measured on test dummies during 0-30 MPH, 130° frontal
fixed barrier impacts, 20 MPH lateral moving barrier impacts and
30 MPH rollover tests. Active lap belts can be used in lieu of
meeting the injury criteria requilements in lateral and rollover
test modes. Lap belts are required for rear seat occupants.

Either an "active" lap/shoulder belt system with usage reminder
or a passive restraint system is required until 9/1/81.

Cars -

Seat adjusters and attachment hardware must be capable of withstanding specified longitudinal and moment loads. Folding seat
backs are required to have latches to prevent movement under
specified loads.

Side door latches must have primary and secondary latch positions,
withstand at least 2500lb load in primary and 1,000 lb in secondary
positions, and not self disengage when a 30 g inertia load is applied.
Door hinges most withstand a 2500 lb load. Requirements for door locks
also are included.

C.n

Wheel covers and "knock-off" hubs must be free from "winged
projections" (pedestrian injury prevention). Requirements also
apply to aftermarket components.
Windshields in cars and pickup trucks must have 75% of the windshield periphery retained during a 30 MPH frontal fixed barrier
impact. (Our vans are excluded because they are classed as
forward control vehicles.
Specifies strength, impact attenuation, and labeling requirements
for child seats.
Side doors must meet three static crush resistance values during
a laboratory test:
- 2250 lbs min. during first 6in. of crush
- 3500 lbs min. during first 12 in. of crush
- 2X curb weight or 7000 lbs whichever is less during
18 in. of crush

1/1/68

1/1/70

4/1/71

1/1/73

Cars, MPV's

Cars, Trucks,
Buses, MPV's

Child Seats

Cars

Cars

211-Wheel Nuts,
Wheel Discs
and Hub Caps

212-Windshield
Mounting

213-Child Seating
System

214-Side Door
Strength

215-Exterior
Protection

Superceded by new Part 581 - Bumper Standard on 9/1/78.

Specifies requirements for the installation and location of anchorages and requirements for seat belt angles with respect to the
occupant and mounting surface.

1/1/68

Cars, Trucks,
Buses, MPV's

210-Seat Belt
Assembly
Anchorages

9/1/72

Seat belt webbing, buckles, retractors and attachment hardware must
meet specified strength, corrosion, and durability requirements in
laboratory type tests. Requirements also apply to aftermarket
components.

REQUIREMENTS

1/1/68

EFFECTIVE
DATE

Cars, Trucks,
Buses, MPV's

APPLICABILITY

209-Seat Belt
Assemblies

STANDARD

4/1/77

School Buses

School Buses

Cars, Trucks,
Buses, MPV's

221-School Bus Body
Joint Strength

222-School Bus
Passenger
Seating and
Crash Protection

301-75 - Fuel
System Integrity
1/1/68
Major
Amendment
9/1/75

4/1/77

4/1/77

School Buses

220-School Bus
Rollover
Protection

Static rollover test must be run after each of the above tests.
(Vehicle is rotated to 90°, 180° and 270° positions and held for
5 min.) Fuel loss is limited to 1 oz/min average.

Maximum fuel loss from fuel system cannot exceed 1 oz during and
1 oz/min average after the following impact tests (one test per
vehicle):
- 30 MPH, 130° frontal fixed barrier
- 30 MPH rear moving barrier
- 20 MPH lateral moving barrier

Specifies requirements for seat spacing, seat strength and
passenger impact protection.

Specifies minimum load carry capacity for body joints on large
school buses.

Limits roof crush to 5 1/8 in. when a static force equal to 1 1/2
times curb weight is applied by a platen.

Prohibits violation of a zone 3 in. ahead of the windshield by the
hood on other exterior components during a 30 MPH frontal fixed
barrier impact. Our vans are excluded from this requirement.

9/1/76-Cars
9/1/77-Others

219-Windshield
Zone Intrusion

Cars, Trucks,
Buses, MPV's

Motorcycle
Helmets

218-Motorcycle
Helmets

Specifies requirements for window retention in buses, and establishes maximum operating forces, opening dimensions, and labeling
for emergency exits. Applies to our 12 and 15 passenger van wagons.

9/1/73

Specifies impact attenuation, penetration resistance, retention
system, labeling, etc. requirements for helmets worn by motorcyclists.

Buses

217-Bus Window
Retention
and Release

REQUIREMENTS
Roof structure in area of A-pillar must be capable of withstanding
a force of 5,000 lbs or 1 1/2 X car weight, whichever is less, without collapsing more than 5 in. during a static laboratory crush test.
Soft-top covertibles are excluded.

9/1/73

EFFECTIVE
DATE

3/1/74

Cars

APPLICABILITY

216-Roof Crush
Resistance

STANDARD

C71
ol=n

Cars, Trucks,
Buses, MPV's

Cars, Pickup
Trucks, Car
Tires

Cars

575-Consumer
Information

581-Bumper
Standard

APPLICABILITY

302-Flammability of
Interior Material

STANDARD

9/1/78

1/1/70,
Major
Amendment
3/1/79

9/1/72

*EFFECTIVE
DATE
R.EQUIREMENTS

Except for the bumper facebars and supports, cars can sustain no
perceptible exterior sheet metal damage or functional damage to
vehicle operating systems after one front and one rear 5 MPH
barrier impact, two front and two rear longitudinal 5 MPH
pendulum impacts, and two front and two rear 3 MPH pendulum
impacts at the bumper corners. After 9/1/79 bumper facebar
damage after these tests is limited to 3/8 in. dents and
3/4 in. set.

Tire manufacturers must provide to prospective purchasers and
purchasers of passenger car tires, data on treadwear, traction
and temperature resistance (speed capability). Car manufacturers
must describe the rating system to consumers but can refer them to
the tires on the car for the actual tire grade ratings. Applies to
bias ply tires on 4/1/79, bias belted tires on 10/1/79 and radial
tires on 4/1/80.

Vehicle manufacturers must provide to prospective purchasers and
purchasers of cars, data on Tire Reserve Loading, Stopping Distance,
and Acceleration and Passing Ability; and for pickup trucks
capable of hauling a slide-in camper, data on load capacity and
load center of gravity recommendations.

Most interior materials must have a burn rate of not more than
4 in./min. when specimens are tested in a horizontal position.

Cars, Trucks,
Buses, MPV's

Trucks, Buses
MPV's

Cars, Trucks,
Buses, MPV's

Cars, Trucks,
Buses, MPV's

Cars, Trucks,
Buses, MPV's

Trucks, MPV's

Trucks, Buses,
MPV's

105-75 - Hydraulic
Brake Systems

108-Lighting

111-Rearview Mirrors

114-Theft
Protection

201-Occupant
Protection In
Interior Impact

203-Impact
Protection From
Steering Column

APPLICABILITY

101-Standardized
Control and
Display
Locations

STANDARD

9/1/80

9/1/80

9/1/81Cars;
9/1/82Trucks,
MPV's

9/1/81

9/1/82

9/1/80

9/1/84

PROPOSED
EFFECTIVE
DATE

Would extend currnet car requirements for energy absorbing
steering wheel/column to light dutytrucks, buses and MPV's.
Vans excluded for one year if lap/shoulder belts are installed.
Proposal issued 11/78; rule - 9/79.

Would extend current passenger car req,irements for
energy
absorbing instrument panels, seat backs, etc. to
light duty
trucks, buses and MPV's. Proposal issued 11/78; rule
- 9/79.

Would extend applicability of standard to trucks,
buses and
MPV's and substantially upgrade current requirements.
Improved
steering column locks, separate door and ignition keys,
shielded
ignition wiring, straight or negative taper door
lock knobs, etc.
Rule - 1979.

Would require increased field of view to targets
behind and
along side the vehicle. Also breakaway outside mirrors.
Proposal issued 11/78. Rule to be issued late 1979 or early 1980.

Depending on outcome of current NHTSA research,
high-mounted
stop lamps may be required on all vehicles. Proposal
- 1980;
rule - 1981.

Would extend applicability of standard to trucks,
buses and
MPV's. Proposal and rule to be issued in 1979.

Would specify standardized control location, reach,
switch
operation and visibility requirements. Proposal
to be
issued in 1982; rule in 1983.

PROPOSED REQUIREMENTS

SUMMARY OF MAJOR PROPOSED AMENDMENTS TO SAFETY STANDARDS

Would extend current car requirements to light duty trucks, buses
and MPV's. Vans excluded for one year if lap/shoulder belts are
installed. Proposal issued 11/78; rule - 9/79.
Would extend requirements for door latch primary and secondary
latch positions to rear transverse doors, including tailgates
and hatches on cars. Proposal - 1979; rule - 1980.
(1) Would require active seat belt systems that are easier to
use and more comfortable to wear, meet injury criteria
during dynamic testing and have more effective usage
reminder systems. Proposal - 1979; rule - 1980.
(2) Would extend the requirements for passive restraints to
light duty trucks, buses and MPV's. Proposal - 1980;
rule - 1981.
Would upgrade the side impact protection requirements and extend
their applicability to light duty trucks, buses and MPV's. A
dynamic test with a contoured moving barrier impacting at some
angle other than perpendicular will be employed. .Proposal - 1980;
rule - 1981.
Would establish requirements for hood and bumper
Long range NHTSA goal
Proposal - 1979; rule - 1980;
shapes.
is to make front end "more friendly" to pedestrian.

Would limit roof pillar obscuration of the field of view, require
visibility to target in the forward field of view and establish
more stringent requirements for glazing light transmission.
Proposal issued 11/78; rule to be issued late 1979 or early 1960.

9/1/80
or
9/1/81
9/1/80

9/1/83

9/1/83

9/1/82Cars;
9/1/83Trucks
9/1/81

Cars, Trucks,
Buses, MPV's

Cars, Trucks,
Buses, MPV's

Cars, Trucks,
Buses, MPV's

Cars, Trucks,
Buses, MPV's

Cars, Trucks,
Buses, MPV's

206-Door Lock and
Door Retention
Components

208-Occupant Crash
Protection

214-Side Door
Strength

NEW-Pedestrian
Protection

NEW-Direct Fields
of View

PROPOSED REQUIREMENTS

9/1/80

PROPOSED
EFFECTIVE
DATE

Trucks, Buses,
MPV's

APPLICABILITY

204-Steering Control
Rearward
Displacement

STANDARD

C.71
C.71

Trucks over
10,000 lbs
GVWR

All Vehicles

All Vehicles

All Vehicles

EPA-PART 205 Medium
and Heavy Duty
Trucks*

CANADA-CMVSS 1106,
Noise*

STATES-California
Florida*,
Maryland*,
Michigan*,
Nebraska (Trucks)
Oregon*,
Washington,

LOCAL-Chicago*,
Cook County,
Ill.*, D.C.*,
Boston, Des
Plains, Ill.*
Urbana, Ill.
1971

1967

9/1/72

1/1/78

INITIAL
EFFECTIVE
DATE
83

80
83

80
83

80
83

80
83

80
80

75(1)
80

So
83

so

80

83

83

(1) Oregon 75 dB(A); Maryland 77 dB(A); other states
remain at 80 dB(A).

Cars, Light Trucks-- 80
Heavy Trucks
83

Cars, Light Trucks-- 80
Heavy Trucks
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QUESTION 13
You state that in order to meet the front-loaded fuel economy standards
Chrysler has no choice but to import components and export jobs." You estimate
that over 10,000 jobs have already been exported. Why can't this country develop
its own components and increase employment?
ANSWER
The answer is that this country can develop its own components and increase
employment and has historically preferred to follow this course of action. The
reason that it is not being done to the maximum extent desirable in the frontloaded fuel economy scenario, again, relates to the forced draft, short time
table, high investment requirements imposed by this overly unrealistic standard.
The high capital investment and resource requirements associated with the frontloaded standard force the auto industry to seek less capital intensive methods
of providing new products. In other words, given a more relaxed and realistic
time table with a stretched-out capital investment schedule, Chrysler would
choose to facilitate and build components in the United States creating additional
domestic employment.
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QUESTION 14
Would you give the Subcommittee some specific examples of Chrysler's
being "whipsawed by conflicting regulations"?
ANSWER
Because of overly stringent emissions regulations the fuel economy of
today's cars is significantly lower than it would be otherwise. The
needlessly
more stringent emissions requirements mandated for 1980 and 1981 models
will
reduce fuel economy even further. Cars sold in California which must
meet
emissions levels lower than in the other 49 states, for example, are
10 to
12 percent less fuel-efficient than the 49-state cars. In addition changes
in
the federal emissions test procedure have reduced the measured fuel
economy of
our vehicles by approximately 0.6 mpg.
Weight increases to meet safety and damageability standards also increase
fuel consumption. The worst instance is probably that of Federal Motor
Vehicle
Safety Standard 215, the "bumper standard." Not only has this standard
increased car weight and fuel consumption, but it has also increased the
price of
new cars and the cost of repairing them when damaged without offsetting
consumer benefits.
New standards also can present real problems if out of phase with major
product changes or changes in manufacturing facilities. For example, the
passive restraint requirements - MVSS 208 - will take effect with the 1982
models for vehicles having over a 114 inch wheelbase. Our 1982 model
body cars which does not have window frames and which is being replaced in
1983
with an all-new car line, comes under the standard. The cost to redesign
the
instrument panel, the major body structures behind the instrument panel,
or new
doors, sheet metal, B pillars, and other changes required to make the vehicle
accommodate either air bags or passive belts is almost prohibitive over the
one year life-span left for the car. To recover our cost we would have to impose
a $400 to $600 price penalty per car. This would make the car non-competitive
in the marketplace. If we choose to not pass along the full price of the
necessary changes to consumers, then the corporation would lose in excess of
$60 million to $80 million on this limited volume car line.
Consequently, we have had to petition NHTSA for relief from the standard for
the "R" body car line for 1982. We have advised NHTSA that unless we obtain some
type of exemption from the standard we plan to discontinue production of "R"
series cars. This, of course, will result in the loss of several thousand jobs
for our employees and our suppliers.
Somewhat similarily to meet OSHA requirements we are investing about $40
million in one of our foundries even though our current plans are to close the
plant in two years.
Granting exemptions or delays from standards or regulations for even the most
obvious and meritorious cases is very difficult for the independent agencies who
administer the rules because of their concern about court cases and criticism
from the Congress and others. In our opinion the Congress needs to give the
agencies more direction in dealing with this type of problem and give them
specific authority to do so.
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QUESTION 15
At what stage does government regulation of the automobile industry reach
the point of diminishing returns?
ANSWER
In general, the point of diminishing returns is raised when incremental
costs exceed incremental benefits. We believe that in some areas of automobile
regulation that point already has been passed. 90 percent of the HC and CO
and 50 percent of the NO emissions have already been removed from the automobile exhaust. Reducing the remaining emissions will be very expensive but
have little, if any, discernable benefit. The law of diminishing returns,
common sense, and rudimentary economics say that automotive emission standards
should stay where they are -- or even be relaxed somewhat.
Some safety regulations in our estimation are also past the point of producing net benefits. The increment of cost for some is enormous. Passive
belts may cost only $50 more but air bags will be in the neighborhood of $500
(and twice that much to replace when they deploy in an accident). Bringing
these restraints to market will cost industry something like a billion dollars.
Yet there is good reason to believe that the public will reject both passive
belts and air bags. The only U.S. car company to market passive belts as a
$50 option, Chevrolet, has stopped production because of public disinterest.
We think the reaction when car buyers are forced to buy cars with passive belts
will not be merely disinterest, but outright rebellion. We think that air bags
will fare no better. We are very concerned that a $500 increase in new car
prices and notable shortcomings in performance, the likelihood of inadvertent
deployment and the possibilities of injuries caused by the air bag itself
will cause wide-spread antagonism to them. In that event we face the likelihood
that passive restraints will fail in the marketplace and that public clamor
will force them to be withdrawn from production as was the interlock. If this
occurs, and we think it's very possible, there will be essentially no benefits
to offset the enormous research and development and tooling imposed on the
industry. Consequently, we believe at the very minimum the Department of Transportation should defer the passive restraint mandate for all cars and reinstate
the demonstration program which was intended to determine both the performance
of air bags in real crashes and the public reaction to both passive belts and
air bags.
The risks inherent in air bag gamble are relatively small in comparison
to the fuel economy program. Largely because of the fuel economy standards
capital expenditures between now and 1985 for the industry as a whole will
be approximately $80 billion or more. Much of this expenditure is required to
produce the fleet of cars complying with the 1983-1984-1985 CAFE numbers. The
last small increases in fleet average fuel economy save very little fuel but
will be very expensive. We are convinced that it would be much more productive
to concentrate on the development and production of alternate and/or synthetic
fuels. There are many untapped sources of petroleum which become commercially
viable at prices only a little above levels already projected for current
sources. Much the same appears to be true for petroleum substitutes including
gasohol, alcohol and coal liquification. Furthermore, many of these fuel
sources have the additional virtue of reducing or eliminating dependence on
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QUESTION 15
ANSWER (continued)
foreign energy sources and strengthening our balance of payments.
We believe it is imperative that we view the automobile as part of an automotive transportation system including the vehicle use, fuel supply, and the
roadway. Our emphasis must be on increasing the efficiency of the system
as
a whole rather than over-concentration on only one element - the car. We
must work to optimize overall performance and strive to hold system costs
to a
minimum.
Since the exact cost of alternate and synthetic fuel are not known it
is difficult to estimate exactly when they become more attractive economically
than increasing automobile fuel economy. We submit, however, that the crossover occurs before the fuel economy standards cause the exceedingly high
expenditures required to move the fleet average from 26.0 mpg (1983) to 27.5
mpg (1985). Considerations of U.S. dependence on foreign nations, balance of
payments and national defense in addition to economics make it even more
imperative that intensive development of alternate and synthetic fuels begin
as soon as possible.
In addition there is no guarantee whatsoever that car buyers will purchase
very small cars in the quantities necessary to meet the standards. Congressman
Stockman testified recently that $2-a-gallon gasoline in Germany has not persuaded the German car-buying public to buy a fleet averaging 27.5 mpg. We're
a long way from $2 gasoline. If new car buyers stay out of the market in
large numbers it will cause a depression in the automobile industry and dire
economic consequences for the nation as a whole. Again, we reference the Chase
Automotive report entitled "A Cost-Benefit Analysis of the 1979 to 1985 Fuel
Economy Standards". In our opinion there is no need for government to impose
high risks on industry or to take these enormous gambles with the well-being
of the country by mandating standards which go beyond the point of diminishing
returns. The last few, small mile-per-gallon increases save virtually no fuel
but could cause the worst potential problems for the economy of this country.
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QUESTION 16
At the April 26 hearing on automotive regulations, Mr. David Hawkins,
Assistant Administrator, Office of Air, Noise and Radiation, EPA, questioned
the cost of $350 for future emissions controls. Please comment.
ANSWER
The $350 represents a conservative estimate of Chrysler average retail cost
effect due to the 1980 and 1981 emission standards. The elements making up the
cost versus our 1979 status are:
Air pump system
Feedback carburetor system
Catalyst system including
larger oxidation units
and added 3 way units
Shed test requirements 2 gr.
Miscellaneous hardware

$ 78
55
186
25
6
$350

The costs are conservative for several reasons:
A. There is a serious question as to whether the above listed hardware can
meet the 1981 7.0 gpm standard and much less of a chance of it meeting the
3.4 gpm CO standard. If alternative hardware is found it is likely to be
more expensive.
B. The retail price of $350 does not represent normal pricing, which
would indicate another $50 to quoted figures.
C. The quoted figures cover only firm emissions regulations for 1980 and
1981 model years. EPA has other proposals under review such as: Onboard
hydrocarbon technology, non-FTP emissions requirements, unregulated
emissions requirements, and high altitude emission standards. Enactment of
any of the standards would add to the retail price of future models.
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U.S. SENATE,
May 11, 1979.
Hon. JOHN F. O'LEARY,
Deputy Secretary,
Department ofEnergy, Washington, D.C.
DEAR JOHN: I want to thank you for your participation
in the hearing of the
Subcommittee on Economic Stabilization of April 26, 1979.
Your testimony was both timely and helpful and I appreci
ate the considerable
effort that must have gone into its preparation.
As I mentioned at the hearing, I have additional followu
tions are attached and I would appreciate receiving your p questions. These quesreply on or before Friday,
June 15, 1979.
I am grateful for your continued assistance.
Sincerely,
DONALD W. RIEGLE, Jr.,
Chairman, Subcommittee on Economic Stabilization.
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1.

2.

You estimate in your prepared testimony that capital
investments required of the automobile industry to meet
the fuel economy standards would be $11.5 billion (9.2
billion discounted to 1979) for 1979-84.
a.

What is the source and basis of this investment
estimate?

b.

Would you consider the standards to be economically
practicable if the investments required were in the
area of twice that amount?

It would appear from your testimony before the Subcommittee
that you conclude the present fuel economy program is cost
effective.
a

Does your analysis include or account for both
increases in capital cost and piece costs?
Has your agency evaluated any alternative schedules
for cost effectiveness such as the alternate schedule
some auto manufacturers have recommended of 1.5 mpg
annual increment improvements?
Is it your agency's conclusion that the current frontloaded schedule is the most cost effective one?

3.

4.

In your testimony you estimate the discounted value of the
fuel saved due to the fuel economy program to be $44 billion.
a.

What base was used to circulate those savings?

b.

What vehicle fleet size was used?

c.

Over what years are the fuel savings accrued?

In your testimony, you state that consumer cost increases
for fuel economy for 1985 automobiles are estimated to be
between $160 and $470 per car.
a.

What does that range reflect (i.e., the cost for
different models, different manufacturers, etc.)?

b.

Please provide the Subcommittee the basis upon
which those costs were determined and a breakdown of what they include and the individual costs.

5.

You indicate in your testimony that the fuel economy
standards will result in domestic car designs that are
more competitive with foreign makes and will give
manufacturers the opportunity to modernize their plants.
a.

Please provide specific examples of foreign cars
-- preferably high volume cars -- for which there
is no comparable competitive domestic car.

b.

Please provide a more comprehensive justification
for imposing standards in order to give manufacturers
an opportunity to modernize plants and facilities.

c.

What specific data, other than age, can you furnish
to indicate the degree to which existing plants are
obsolete?

6.

In your testimony, you state that the difference in
consumption between the front-loaded standards and the
straight-line standards "would be less than 1%". NHTSA
in a recent submission to the House Energy and Power
Subcommittee stated that the difference "would be over
15%". How do you explain the reasons for the differences
in these estimates? Was the Department of Energy ("DOE")
the source of NHTSA's figures?

7.

At what point does the increased cost per car attributed
to the fuel economy program override the value of fuel
savings?
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Department of Energy
Washington, D.C. 20585
JUL 9

1979

Honorable Donald W. Riegle
Chairman, Subcommittee on
Economic Stabilization
Committee on Banking, Housing
and Urban Affairs
United States Senate
Washington, D.C. 20510
Dear Mr. Chairman:
my
Thank you for your letter of May 11, 1979, regarding
testimony at the Subcommittee on Economic Stabilization
of April 26, 1979. I enjoyed the opportunity to present
my views on the automobile fuel economy program and the
implications it has on our economy.
Please find enclosed a detailed response to the several
questions you submitted to me. You will find that
supporting material is also provided to help document
various data sources, analytical assumptions and computational procedures.
or
If you have any questions regarding these answers
supporting documents, or have any further need for
assistance, do not hesitate to contact us.
Sincerely,

Joh F. O'Leary
' Deputy Secretary
Enclosures
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Q's and A's in Response to
Senator Riegel's Letter of May 11, 1979
to John F. O'Leary

Ql.

Al.

You estimate in your prepared testimony that capital
investments required of the automobile industry to
meet the fuel economy standards would be $11.5 billion
(9.2 billion discounted to 1979) for 1979-84.
a.

What is the source and basis of this investment
estimate?

b.

Would you consider the standards to be economically
practicable if the investments required were in the
area of twice that amount?

The $11.5 billion estimate of incremental industry-wide
capital required for the fuel economy program was taken
from figures for projected capital expenditures in
Automobile Fuel Economy Program, Third Annual Report to
Congress,

January 1979 by the National Highway Traffic

Safety Administration (NHTSA) of the U.S. Department of
Transportation (see Table V-3 attached).

NHTSA estimated

the total projected capital cost for North American
capital investments by General Motors, Ford and Chrysler
for the 1978-1984 period at $36.0 billion.

DOT also

estimated ordinary historical capital investment of $24.5
billion for this same period.

NHTSA's estimate of economic

practicability was based on the total projected capital
cost rather than that portion ($11.5 billion) which was
the difference between historical and presently projected
.
This $11.5 billion includes total expected increases and
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they may include more than just fuel economy expenditures.
If it were determined that the incremental capital cost
related to fuel economy were significantly higher than
$11.5 billion, that finding would not affect the question
of economic practicability unless the total capital requirements were also estimated to be significantly underestimated.
The Department of Energy has reviewed data supplied to us
by GM and has determined that for the period 1980-1984,
GM's projected total capital requirements are very similar
to the projected capital requirements provided by NHTSA.
We cannot determine to what extent these data sources contradict each other, if at all.

Certainly, some of GM's

fuel economy related investment programs defer or eliminate
investment which would have been required to maintain
production of existing components, for example, transmissions.
The data supplied by GM does not indicate what investments
charged to fuel economy would have occurred without the fuel
economy program.

If, after a review of this issue, certain

costs were attributed to incremental investment, such a
revision would tend to lower the projected investment in the
absence of a fuel economy program rather than increase the
estimate of total capital investment.

Therefore, such a

revision would not necessarily affect the assessment of
economic practicability since this is determined in terms
of a firm's ability to meet its overall capftal needs.
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Q2. It would appear from your testimony before the Subcommittee
that you conclude the present fuel economy program is cost
effective.
a.

Does your analysis include or account for both
increases in capital cost and piece costs?

b.

Has your agency evaluated any alternative schedules
for cost-effectiveness such as the alternate schedule
some auto manufacturers have recommended of 1.5 mpg
annual increment improvements?

c.

Is it your agency's conclusion that the current
frontloaded schedule is the most cost effective one?

A2. Attached is the DOE Technical Memorandum, "Cost Effectiveness of 1985 Automobile Fuel Economy Standards".

In this

analysis, we assumed that capital costs and piece costs
will increase at the same level as the overall rate of
inflation.

It concludes the present fuel economy program

is cost effective.
DOE has not evaluated the cost-effectiveness of alternative
interim 1981-1984 automobile fuel economy standards,
The Department of Transportation is currentl,,
the issue of interim 1981-1984 automobile fuel economy
standards with regard to their economic impact on auto
manufacturers and consumers.

The DOE will review this

analysis after it is completed and made available to DOE.
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Q3.

A3.

In your testimony you estimate the discounted value of
the fuel saved due to the fuel economy program to be
$44 billion.
a.

What base was used to calculate those savings?

b.

What vehicle fleet size was used?

c.

Over what years are the fuel savings accrued?

The discounted value of fuel savings was based on the
estimated increase in fuel consumption which would occur
if no mandatory fuel economy program existed.

That

estimate assumes that market forces would have significantly increased fuel economy beyond the levels achieved
in 1975.

Both the incremental costs and fuel savings

precipated by the fuel economy program were estimated
in terms of the difference between our market determined
base case and the fuel economy levels required by the
fuel economy standards program.

The following data are

for the entire new car fleet under the market-determined
base case and for the current EPCA passenger automobile
fuel economy standards.
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New Car Fleet Fuel Economy (Domestic and Imports)
Market Determined
EPCA Passenger
Base Case
Auto Fuel Economy
Standards
(mpg)
(mpg)
EPA
On-Road
EPA
On-Road
Fuel Economy
Fuel Economy
Fuel Economy
Fuel Economy
1978,

19.7

1979:

16.2

19.7

16.2

20.7

16.8

20.7

16.8

1980

21.7

17.5

21.7

17.5

1981

22.7

18.1

23.5

18.7

1982

22.7

18.1

25.1

19.9

1983

22.6

18.0

27.0

21.2

1984_

22.6

18.1

28.1

22.1

1985 and
thereafter

22.6

18.1

28.6

22.6

As indicated in the above table, we estimated both
the EPA and "on-road" fuel economy level for each case.
The differences between EPA and "on-road" fuel economy
forecasts are based on an in-use survey of fuel economy
we have conducted.

All of our fuel savings calculations

are based on our estimates of "on-road" fuel economy.
The estimated fuel consumption with and without standards
follow.
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Passenger Automobile
Fuel Consumption
(billion gallons per year)
With
Standards

Without
Standards

Fuel
Savings

1978

79.59

79.59

0

1979

79.46

79.46

0

1980

78.83

78.83

0

1981

77.23

77.55

0.32

1982

75.26

76.41

1.15

1983

73.66

76.18

2.52

1984

72.16

76.29

4.13

1985

70.62

76.46

5.84

1986

69.15

76.56

7.41

1987

67.74

76.08

8.94

1988

66.66

77.04

10.38

1989

65.84

77.56

11.72

1990

65.24

78.06

12.82

1991

64.87

78.56

13.69

1992

64.64

78.96

14.32

1993

64.45

79.24

14.79

1994

64.32

79.43

15.11

1995

64.23

79.60

15.37

The motor fuel prices used to estimate the value of
the forecasted fuel savings are:
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Motor Fuel Price
Forecast
1978 $/gallon

1980

0.86

1981

0.88

1982

0.90

1983

0.91

1984

0.93

1985

0.95

1986

0.95

1987

0.96

1988

0.96

1989

0.96

1990

0.97

1991

0.99

1992

1.02

1993

1.04

1994

1.07

1995

1.09

These prices are the average of the low price and high
price scenarios provided by the Energy Information
Administration from computer runs made from March 17, 1979
to March 20, 1979.
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We view these prices (which include Federal, State
and local taxes) as extremely conservative and will
likely be using higher expected gasoline prices for
future analysis.
DOE's discounted present value estimate of $44 billion
results from discounting the value of fuel saved in each
year 1981 through 1995 at a rate of 10% real to 1978.

A

paper "Factors Influencing Automotive Fuel Demand" is
attached which provides a detailed description of the fleet
accounting model used to estimate fuel consumption.

The

passenger automobile fleet size estimated was 108 million
passenger automobiles registered in 1980, 117 million
in 1985, 126 million in 1990 and 131 million in 1995.
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Q4.

A4.

In your testimony, you state that consumer cost increases
for fuel economy for 1985 automobiles are estimated to be
between $160 and $470 per car.
a

What does that range reflect (i.e., the cost for
different models, different manufacturers, etc.)?

b.

Please provide the Subcommittee the basis upon
which those costs were determined and a breakdown
of what they include and the individual costs.

The range of uncertainty of $160 to $470 per car reflects
the optimistic and pessimistic scenarios regarding the
availability, performance and cost of technologies used
to achieve 1985 fuel economy standards.

The cost range

applies to an average 1985 car using each scenario.

The

detailed basis for these cost estimates is provided in
the attached DOE Technical Memorandum "Cost Effectiveness
Analysis of 1985 Mandatory Fuel Economy Standards".

48-401 0 - 79 - 37
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Q5. You indicate in your testimony that the fuel economy
standards will result in domestic car designs that are
more competitive with foreign makes and will give
manufacturers the opportunity to modernize their plants.
a.

Please provide specific examples of foreign cars
preferably high volume cars -- for which there
is no comparable competitive domestic car.

b.

Please provide a more comprehensive justification
for imposing standards in order to give manufacturers
an opportunity to modernize plants and facilities.

c.

What specific data, other than age, can you furnish
to indicate the degree to which existing plants are
obsolete?

A5. Currently, there is only one automobile which is
manufactured domestically-chasis and drivetrain-- in the mini
compact or subcompact category based on data provided in
the DOE/EPA Gas Mileage Guide.

There are no domestic

automobiles (again both chasis and drivetrain)in this
category which provide front wheel drive.

Several high

volume mini and sub-compacts are available from foreign
manufacturers including the following models which provide
front wheel drive: Volkswagen Rabbit, Honda Civic, Honda
Accord, and the Datsun 310.

Nineteen foreign produced

mini and sub-compact models are available which achieve
at least 25 mpg (EPA "city") while only one domestic model
does, and two additional domestic models with foreign
produced drivetrains do.

All other cars in this category

marketed by domestic manufacturers are "captive imports"
which are manufactured elsewhere.
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The fuel economy program has been in effect since
model year 1978.

Therefore, we anticipate that this

program will increase the availability of efficient,
domestically produced small cars.

The recently intro-

duced General Motor's "x-car" compact represents a
significant step towards using contemporary
engineering techniques to produce a space efficient and
fuel efficient automobile which more directly competes
with foreign imports.

We expect that other domestic

automobiles will be introduced in the next few model
years in the mini-compact, sub-compact and compact classes
which will provide foreign produced automobiles with
significant new competition and give the American consumer
an alternative to buying a foreign car in order to
acquire a fuel efficient car.
We did not intend to suggest that fuel economy standards
were imposed to give the manufacturers an opportunity to
modernize plants and facilities.

We did suggest that such

modernization would be a by-product of the program which
should be accounted for in evaluating its total economic
impact.

Our assessment of the impact on modernization

on plants and facilities is based on Part V.B. of the
report Automobile Fuel Economy Program, Third Annual
Report to Congress, January 1979 by the Department of
Transportation.

Further questions regarding this issue

should be directed to the Department of Transportation.
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Q6.

In your testimony, you state that the difference in
consumption between the front-loaded standards and
the straight-line standards "would be less than 1%".
NHTSA in a recent submission to the House Energy and
Power Subcommittee stated that the difference "would
be over 15%". How do you explain the reasons for the
differences in these estimates? Was the Department
of Energy ("DOE") the source of NHTSA's figures?

A6.

The DOE estimate of less than a 1% impact of the fuel
savings attributable to front-loaded standards with
respect to the straight-line standards was defined in
relationship to total highway motor fuel consumption.
Please find attached a table which provides DOE's
estimate of the increased motor fuel consumption which
would result if straight-line standards were adopted.
The NHTSA estimate of 15% is based on a similar estimate
of motor fuel savings but taken as a percentage of the
total savings of motor fuel NHTSA attributes to the
passenger automobile fuel economy standards for the
1981-84 model years at issue over the lifetime of these
vehicles.

Further questions regarding NHTSA's calculation

should be referred to DOT.
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Q7.

At what point does the increased cost per car
attributed to the fuel economy program override
the value of fuel savings?

A7.

We estimate that the fuel economy program will
improve fuel use by 0.01120 gallons per mile for the
average car in 1985 over what would have been the
case without fuel economy standards (as shown on p.5).
Using the following survivability weighted mileage
estimates and the motor fuel prices listed on p.9, the
discounted value of fuel savings to the user of a
typical 1985 automobile over its lifecycle is $760 (10%
real discount rate).
Survivability Weighted
Mileage Estimate for
Passenger Cars
Year
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Mileage
18,000
15,000
13,200
11,700
10,500
9,200
7,800
6,100
4,600
3,200
2,200
1,500
1,000
700
400
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Attachments
Attachment A:

Table V-3 from p.100 of Automobile
Fuel Economy Program, Third Annual
Report to Congress, Department of
Transportation

Attachment B:

"Factors Influencing Automotive
Fuel Consumption"

Attachment C:

"Cost Effectiveness Analysis of
1985 Mandatory Fuel Economy
Standards"

Attachment D:

Table 1, Increased Motor Fuel
Consumption Incurred by Reducing
Current Interim 1981-1984 Automobile
Fuel Economy Standards to "StraightLine" Standards

2.3

2.3

2.3

2.3

1981

1982

1983

1984

23.4

2.5

3.5

3.5

3.5

3.9

3.3

3.2

7.3

0.2

1.2

1.2

1.2

1.6

1.0

0.9

5.6

0.8

0.8

0.8

0.8

0.8

0.8

0.8

Trend

9.0

0.8

0.9

1.4

1.3

1.6

1.7

1.3

3.4

-

0.1

0.6

0.5

0.8

0.9

0.5

Projected Increase

Ford

2.8

0.4

0.4

0.4

k 0.4

0.4

0.4

0.4

Trend

3.6

0.4

0.4

0.5

0.5

0.9

0.5

0.4

0.8

-

-

0.1

0.1

0.5

0.1

-

Projected Increase

Chrysler

The investments are best estimates for North American automobile and,light truck poduction for
the domestic "big three" manufacturers.

16.1

2.3

1980

I

2.3

1979

Totals

2.3

Trend Projected Increase

, general Motors

1978

Year

I

24.5

3.5

3.5

3.5

3.5

3.5

3,5

3.5

Trend

Total i

36.0

3.7

4.8

5.4

5.3

6.4

5.5

4.9

11.5

0.2

1.3

1.9

1.8

2.9

2.0

1.4

Projected Increase

Table V-3
North American Capital Investments Per Calendar Year 1978-84*
(Billions of 1978 Dollars)
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TECHNICAL MEMORANDUM

January 22, 1979
Carmen Difiglio
Policy and Evaluation
COST EFFECTIVENESS
ANALYSIS OF 1985
MANDATORY FUEL ECONOMY
STANDARDS

INTRODUCTION
With the passage and signing of the Energy Policy and
Conservation Act (P.L. 94-163) mandatory fuel economy
standards have been established starting with model year
1978 and continuing through 1985.

Standards of 18, 19, and

20 miles per gallon (mpg) are set by the statute for 1978
through 1980.

Between 1981 and 1984, the Secretary of

Transportation is given authority to set fuel economy standards
which:
o

provide for the maximum feasible fuel economy
levels in each year 1981 through 1985, and

o

will result in steady progress toward meeting the
1985 goal of 27.5 mpg.

The 1985 goal of 27.5 mpg, or the standard for any subsequent
year, may be changed by the Secretary of Transportation.
However, any change which reduces the 1985 fuel economy
standard below 26.0 mpg or increases the 1985 standard above
27.5 mpg can be vetoed by Congress. The current fuel economy
standards are shown in Table 1.
The standard is applied to the production-weighted fuel
economy of all cars of each manufacturer.

Manufacturers
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TABLE 1
MANDATORY FUEL ECONOMY STANDARDS IN THE ENERGY
POLICY AND CONSERVATION ACT (Public Law 94-163,
Title V, Part A.)

a

Year

Standard
(mgP)

1978

18.0

1979

19.0

1980

20.0

1981

22.0

1982

24.0

1983

26.0

1984

27.0

1985 and
after

27.5 a

Determined by the Secretary
of Transportation

May be amended by the Secretary of Transportation.
Any 1985 standard below 26.0 mpg or above 27.5 mpg
may be vetoed by Congress.-
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whose fleet fuel economy is below the standard are liable
for a civil penalty of $5 for each tenth of a mile per
gallon below the standard for each car manufactured.*

These

penalties may not be treated as expenses in computing corporate
income taxes.
Following are the results of a cost effectiveness, analysis
for meeting the 1985 standard which considers an optimistic
and a pessimistic scenario on the cost side and on-road new
car fuel economy (as opposed to EPA test fuel economy) on
the benefit side.
BASELINE FUEL ECONOMY ESTIMATE
To determine an industry baseline fuel economy estimate for
1985 it was assumed that the downsizing program initiated by
General Motors prior to 1973 in response to market incentives
would have been emulated by theldomestic automobile industry
by 1985.

This assumption results in a baseline 1985 fuel

economy estimate of 21.3 mpg (EPA test) or 18.1 mpg on-theroad(1).
COST OF MEETING MANDATORY FUEL ECONOMY STANDARDS
Two scenarios are provided on the cost of achieving the 1985
27.5 mpg standard.

The optimistic scenario is based on fuel

*May be increased to $10/tenth of a mpg by NEA, 1977.

579
economy and cost estimates derived from studies by DOT(2)
and its contractors (3, 4).

It is assumed that the most

cost effective technological improvements provide all of the
fuel economy benefits.**

These are shown in Table 2. The

calculation of 1985 fuel economy resulting from these improvements
shown in Table 3 reflects the 1978 sales distribution by
class.

The sales weighted average cost calculation is shown

in Table 4.

These data imply an average consumer cost

increase for a 1985 automobile of $163.00.
The pessimistic scenario:

This has been developed by critically

analyzing the cost data used in the optimistic scenario and
by making "worst case" assumptions for all areas of technological uncertainty.
o

The assumptions include:

Use of more conservative estimates on material
substitution to achieve weight reduction (because
inadequate documentation in the DOT studies).

o

Use of conservative data to estimate the benefits
of aerodynamic drag reduction.

Specifically the

torque converter with lock up clutch (TCLU) was
judged to be feasible for only the standard class.

**No change in the makeup and size (interior volume)
of the
domestic fleet is assumed.
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Table 2
Cost and Fuel Economy Improvements
of Specific Technologies Required
to Meet 27.5 mpg in 1985 Standard Optimistic Scenario
' IMPROVEMENTS APPLIED TO ALL CLASSES
Technology

Percent MPG Improvement

Cost

Improved Lubricants

2

$ 6.90

Decreased Rolling Resistance

3

19.00

Decreased Aerodynamic Drag

4

13.80

Material Substitution

8

43.00

Improved Accessory Efficiency

2

13.80

CLASS SPECIFIC IMPROVEMENTS
Class

Technology

Standard

Percent MPG Improvement

Torque Converter
with lock-up
clutch (TCLU)+4th gear

Cost

10

71.00

Intermediate TCLU + 4th gear

10

66.00

Compact

TCLU + 4th gear

10

64.35

Subcompact

TCLU + 4th gear

10

64.35

5

69.00

Overdrive
Source:

Energy and Environmental Analysis Documentation of
Fuel Economy and Cost Estimates Used in the Analysis
of NEP II Automobile Conservation Initiatives,
January 11, 1979

34.5
19.72

1985 MPG

1978 Sales Distribution

Source:

27.8

Percent Improvement

33.56

25.8

29.0

20

Intermediate

23.94

23.2

29.0

18

Standard

Energy and Environmental Analysis Documentation
of Fuel Economy and Cost
Estimates Used in the Analysis of NEP II Automob
ile ConseiVation Initiatives,
January 11, 1979

22.78

31.0

29.0

24

Compact

Average 1985 MPG = 27.5

27

1980 Baseline MPG

Subcompact

Calculation of 1985
Fuel Economy - Optimistic
Scenario

Table 3
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Table 4
Calculation of the Consumer
Cost Increase of the Average
1985 Automobile Due to Fuel
Economy Standards - Optimistic
Scenario

CALCULATION OF THE COST OF ACHIEVING 27.5 MPG
Cost Category

Cost per Car

Improvements to All Classes

$96.50

Improvements to Standard Class

17.00

Improvements to Intermediate Class

22.15

Improvements to Compact Class

14.66

Improvements to Subcompact Class

12.91

Total

Source:

$163.22

Energy and Environmental Analysis Documentation
of Fuel Economy and Cost Estimates Used in the Analysis
of NEP II Automobile Conservation Initiatives,
January 11, 1979
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Also the use of a fourth gear and TCLU together
was rejected as being difficult to manufacture
simultaneously.
o

Limiting aerodynamic drag improvements to standard
cars.

o

Excluding improved accessory efficiency.

In order to make up for the shortfall in meeting the 1985
standard these changes imply, additional, more costly technologies
were added.

These include turbo charging and use of electronic

controls.(5)
The results of these revised assumptions are shown in Tables
5, 6 and 7.

The resultant estimated increase in the consumer

cost of an average 1985 automobile attributable to fuel
economy standards is $470.
NET LIFECYCLE COST ANALYSIS
Auto fuel economy improvements achieved through technological
innovation yield benefits over a long time frame.

Over its

approximate 10 year average life span (see Table 8), a
typical vehicle is driven significantly more miles in early
years than towards the end of the average vehicle life.
Using data provided by the Federal Highway Administration,
the mileage distribution shown in Table 9 was estimated and
used to calculate lifecycle fuel cost benefits.
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Table 5
Costs and Fuel Economy Improvements
of Specific Technologies Required
to Meet 27.5 mpg in 1985 - Pessimistic
Scenario
IMPROVEMENTS APPLIED TO ALL CLASSES
Percent MPG Improvement

Technology

Cost

Decreased Rolling Resistance

+4

$24.00

Improved Accessories

+2

14.00

Improved Lubricants

+2

10.00

CLASS SPECIFIC TECHNOLOGIES
Technology

Class
Standard

Percent MPG Improvement Cost
$43.00

Material Substitution

7

Torque Converter
Lock-Up (TCLU)

3.5

26.00

Decreased Aerodynamic Drag

6

14.00

Turbocharging

5

500.00

Electronic Controls
_
Intermediate Material Substitution

5

200.00

6

43.00

4th Gear

6

178.00

Decreased Aerodynamic Drag

5

14.00

Electronic Controls

5

165.00

Material Substitution

5

43.00

4th Gear

6

178.00

Decreased Aerodynamic Drag

4

14.00

Material Substitution

4

43.00

4th Gear

6

178.00

Decreased Aerodynamic Drag

3

14.00

Compact

Subcompact

Source:

Energy and Environmental Analysis Documentation of Fuel
Economy and Cost Estimates Used in the Analysis of NEP
II Automobile Conservation Initiatives, January 11, 1979
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TABLE 6
CALCULATION OF 1985 FUEL ECONOMYPESSIMISTIC SCENARIO
Subcompact

Compact

Intermediate

Standard

1980 Baseline
MPG

27.0

24.0

20.0

18.0

Percent
Improvement

21.0

23.0

30.0

34.5

1985 MPG

32.7

29.5

26.0

24.2

1978 Sales
Distribution

19.72

22.78

33.56

23.94

1985 MPG = 27.4

Source:

Energy and Environmental Analysis Documentation of Fuel
Economy and Cost Estimates Used in the Analysis of NEP
II Automobile Conservation Initiatives, January 11, 1979

48-401 0 - 79 - 38
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TABLE 7
CALCULATION OF THE CONSUMER COST
INCREASE OF THE AVERAGE 1985
AUTOMOBILE DUE TO FUEL ECONOMY
STANDARDS-PESSIMISTIC SCENARIO
Cost per Car

Cost Category

$48.00

Improvements Applied to All Classes
Improvements Applied to Subcompact Class

46.34

Improvements Applied to Compact Clase

53.53

Improvements Applied to Intermediate Class

134.24

Improvements Applied to Standard Class

187.45

TOTAL

Source:

$459.56

Energy and Environmental Analysis Documentation of Fuel
Economy and Cost Estimates Used in the Analysis of NEP
II Automobile Conservation Initiatives, January 11,
1979
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The net impacts on automobile lifecycle costs attributable
to the 1985 mandatory fuel economy standard are shown
in Table 11 (Cost Effectiveness Summary).

The 1985 standard

is estimated to result in an improvement of on-road new
car fuel economy of from 18.1 mpg (base case) to 22.7 mpg
(21.3 mpg EPA test fuel economy to 27.5 mpg EPA test fuel
economy).

This on-road fuel economy improvement represents

0.01120 gallons per mile improvement in the fuel consumption
of a typical 1985 automobile.

Using the mileage data in

Table 9, this fuel efficiency improvement represents a savings
of 151 gallons of fuel for the first year of the vehicle's
use.

This translates into a first year economic benefit of

$106 assuming a fuel price of $0.70 per gallon in 1985.
The discounted lifecycle benefit of reduced fuel consumption,
using a 10 percent real discount rate, is $511 (present
value in 1985 of fuel savings from 1985 to 1994 for a 1985
automobile).

The use of a motor fuel price of $0.70/gallon

for the 1985 to 1994 time frame, however, is extremely
optimistic since the October 1978 price of full-serve,
unleaded gasoline was 70.2 cents per gallon (1978 dollars).
Therefore a high fuel price case was also considered based
on the forecasted fuel prices shown in Table 12.

These

fuel prices are derived from data used in the NEP-II analysis
high petroleum price scenario.

The discounted lifecycle

I
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TABLE 8
HISTORIC SCRAPPAGE OF THE AUTOMOBILE
FLEET BY AGE OF VEHICLE
(Model Year M)
Percentage of
Vehicles Scrappage
During Year

Calendar
Year
M
M+1
M+2
M+3
M+4
M+5
M+6
M+7
M+8
M+9
M+10
M+11
M+12
M+13
M+14
M+15
M+16
and after

Source:

0.00
0.20
0.55
1.05
2.01
3.47
6.02
10.16
15.70
21.46
26.00
28.89
30.15
30.00
29.17
29.29
29.70

Automotive News

Percentage of
Vehicles Still in
Use at End of Year
100.00
99.80
99.25
98.21
96.23
92.90
87.03
78.43
66.12
51.93
38.43
27.33
19.09
13.36
9.46
6.69
4.70
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TABLE 9
MILEAGE FACTOR BY VEHICLE AGE
Vehicle Age

Mileage Factor

Annual Miles Driven

0-1

1.35

13,500

1-2

1.27

12,700

2-3

1.19

11,900

3-4

1.12

11,200

4-5

1.04

10,400

5-6

0.96

9,600

6-7

0.89

8,900

7-8

0.81

8,100

8-9

0.72

7,200

9-10

0.65

6,500

1.00

10,000

Average

Source:

Derived by regression analysis of data provided
in Federal Highway Administration's Nationwide
Personal Transportation Study, Report No. 2, p.9

I
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TABLE 11
1985 MANDATORY FUEL ECONOMY STANDARDS:
COST EFFECTIVENESS SUMMARY
(1977 Dollars)
Baseline Fuel Economy
EPA
On Road

21.3 mpg
18.1 mpg

Program Fuel Economy
EPA
On Road
Gallons per Mile
Improvement

27.5 mpg
22.7 mpg
0.01120 gpm
Low Estimate

Increase in Consumer
Automobile Purchase
Price Due to Technological
Improvements to Achieve
185 Fuel Economy Standards

$163

Fuel Price =
$0.70/gallon
Discounted Value of Fuel
Savings (10% real discount
rate)

$511

$0.70/gallon
Net Lifecycle Cost Benefit
for Average 1985 Automobile

$348 to $41

High Estimate
$470

High NEP-II
Fuel Price
Scenario
$639

High NEP-II Fuel
Price Scenarios
$476 to $169
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fuel cost benefits traced in the high fuel price case
increased to $639.
The net impacts on lifecycle automobile costs are included
in Table 11.

Using the $0.70/gallon fuel price (1985 to

1994), lifecycle costs are reduced by $348 for the optimisti
c
technology cost scenario and by $41 for the pessimistic
scenario.

Using the high fuel price scenario (Table 12),

lifecycle costs are reduced by $476 for the optimistic
technology cost scenario and by $169 for the pessimist
ic
cost scenario.
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TABLE 12
HIGH NEP II FUEL PRICE SCENARIO
(1977 Dollars)

1985

$0.87

1986

0.92

1987

0.96

1988

1.00

1989

1.05

1990

1.09

1991

1.13

1992

1.16

1993

1.20

1994

1.23
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TABLE 1
Increased Motor Fuel Consumption
Incured by Reducing Current
Interim 1981-1984 Automobile
Fuel Economy Standards to
"Straight-Line" Standards
(thousands of barrels per day)

Source:

1980

0

1981

28

1982

42

1983

63

1984

73

1985

66

1986

59

1987

59

1988

55

1989

48

1990

39

1991

29

1992

23

1993

15

1994

11

1995

8

Office of Conservation Policy, Office of the Assistant
Secretary for Policy and Evaluation
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ABSTRACT

Data were collected on alternative estimates of factors influencing fuel
demand. These factors include: new vehicle registrations, vehicle miles
of travel, vehicle scrappage and fuel economy. A methodology was then
applied to assess the sensitivity of fuel demand to variations of each
individual factor (within the range of the available data sources).
A Base Case projection of fuel demand by vehicle type and fuel type is
lxi addition, the impacts of two realistic alter-

presented in detail.

native cases representing increased conservation efforts and increased
fuel consumption are also analyzed.

598
1.

INTRODUCTION

As part of an ongoing program in transportation energy conservation policy,
the Department of Energy has been gathering data and conducting analysis
of the factors influencing demand for automotive fuels.

This information

serves as a basis for the evaluation of existing conservation programs
and policies and the development of new ones.

While the DOE program

covers engineering and economic factors affecting various modes of passenger and freight transportation, the focus of the present paper is
limited to automobile* fuel usage.
The purpose of this paper is to analyze the major factors affecting automobile fuel demand trends.

These include:

new passenger cars and light

truck registrations, (and thereby fleet size), vehicle miles traveled
(per vehicle, per year), auto scrappage and fuel economy.

Diesel engine

use and medium/heavy duty truck consumption are also considered.

A

detailed examination of the relationship between EPA measured and actual
on-road fuel economy is also incorporated in the study.
The analysis is based on a fleet fuel consumption accounting model** in
which the various factors affecting fuel demand are the input variables.
Annual fuel consumption by vehicle class and fuel type is the output.
The influence of each of the major factors on fuel demand is considered
both individually and as part of five "cases":

a Base Case, High and

Low Boundary Cases, a Conservation Case, and an Increased Consumption

*

Passenger cars and light trucks.

**

See Appendix A for a description of the model.

1-1
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Case.

Three basic questions regarding automotive fuel demand are inves-

tigated:

(1) What are the most important factors affecting demand? (2)
What is the range of possible fuel consumption estimates based on reasonable variations in these factors? (3) In this context, how significant

are those factors that can be affected by Federal energy conservation
policies and programs?

This analysis considers factors affecting fuel

demand from an engineering viewpoint.

When combined with economic and
policy analysis, it serves as a basis for DOE decision's and actions in
the transportation energy conservation policy area.
The majority of automotive fuel demand studies conducted by the Department of Energy and others have been based on the use of econometric models
of the automobile market (I).*

These models are particularly useful for
projecting levels of auto sales and usage as affected by various Federal

policies and economic factors.
several shortcomings.

Historically, however, they have had

They have not included light truck sales or fuel

consumption, tracked fuel usage by fuel typp, allowed independent control
of variables such as vehicle miles traveled, sales, split among vehicle
types or provided for incorporation of specific technologies or easy
manipulation of fuel economy levels.
Much of the analysis conducted by DOE requires a high degree of disaggregation of the important factors affecting fuel demand, as well as disaggregation of the output data.

To meet this need, DOE Office of Conservation

Policy (with contractor support provided by EEA, Inc.) developed an auto
fleet fuel consumption accounting model using earlier work by Du Pont as
a guide (2, 3). The model uses data for past and projected characteristics
of the passenger car and light truck fleet to derive fuel demand through
a series of mathematical computations. The model is deterministic in
Numbers in parentheses designate references at end of paper.

1-2
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that

output changes can be directly accounted for by assumptions made

for historical or future data.

It does not rely on behavioral equations

which would Use macroeconomic parameters to determine future fuel demand.
Since the model was originally developed, many changes in structure (and
input-output variables) have been made.

The latest version is used in

this study.
Since an accounting model is no better than the input data (much of which
is econometrically derived), DOE Office of Conservation Policy has conducted an analysis of the impact of changes in the input variables and
presented the results to provide bounds around its Base Case or "best
guess" projection of auto fuel demand.

1-3
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2.

DESCRIPTION OF FACTORS

The major factors influencing fuel demand, and the sources
of such data,
have to be considered in both an historical context
and as projections
of future changes. These factors include:
• Vehicle registration
• Vehicle miles of travel
• Scrappage
• New vehicle (EPA) fuel economy
• EPA to on-road fuel economy shortfall
The following section presents the five factors as
used in the analysis
and outlines their historical impacts on fuel demand
trends. A description of the different data sources is provided with
emphasis on those
chosen for the Base Case.
2.1

NEW PASSENGER CAR REGISTRATIONS*

In any given year, registrations of new passenger cars
constitute 8-11
percent of the total fleet of cars in operation. The
annual addition of
new cars influences the number of autos on the road,
average fleet fuel
economy, and the aggregate amount of miles traveled
by the fleet. Shifts
in the rate of growth of new registrations produce
corresponding changes
in the fleet characteristics which, in turn, ultimate
ly affect trends in
total fuel demand.

New vehicle registrations are used rather than retail
sales in order
to more accurately reflect the. effect of new vehicles
on annual
auto fuel demand. (Use of retail sales estimates
may overstate
impacts on fuel demand since some of the retail sales
may actually
reflect inventories as opposed to new cars in operatio
n.)

2-1
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For the post 1977 time frame, four alternative projections are examined.
These include forecasts by Wharton EFA, Inc., DOE/Energy Information
Administration (EIA), E.I. Du Pont de Nemours, and Data Resources, Inc.
(DRI) (4, 5, 3, 6).
through 1985.

The Du Pont source projected new registrations only

The DRI and EIA estimates only went through 1990.

To

extend these projections registrations through the year 1995, the level
of registrations at the end year for each project was assumed to remain
constant over the remaining year.

The Wharton projection was not modified

since it contained estimates of new car registrations through 1995.
The EIA and Du Pont data reflected total registrations of new cars.

To

insure consistency with the other data sources and provide disaggregated
data needed for the model, the import car percentage penetration estimates
for 1977-1990 derived from the DRI projection were also applied to the
EIA and Du Pont figures to produce a breakdown of import versus domestic
new car regis;rations.

These estimates assume that import penetration

will decline from the current (1978) level of 18 percent to about 15
percent in the 1980-1985 time period, and then rise to 16 percent in the
post 1985 time frame.
The DRI projection shown in Table 1 represents a moderate estimate of
new car registrations, falling, for the most part between the forecasts
of Wharton, Du Pont and EIA with an average annual growth rate of
1.2 percent.

Because of the parallel availability of light truck regis-

trations based on the same econometric data and the fact that DRI economic
forecasts are used widely within DOE, the DRI estimates were chosen for
use in the Base Case.
2.2

NEW LIGHT TRUCK REGISTRATIONS

For this study, light trucks are defined as all trucks with a gross
vehicle weight (GVW) of 8,500 lbs. or less which is consistent with the
DOT fuel economy standards definition.

2-2

Three categories of light trucks
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Table 1 - Base Case (DRI) Projection Of
New Passenger Car Registrations
(x106

Year
1978
1980
1985
1990

Domestic

Units)

Import

9.4
9.7
10.5
10.5

7.9
1.8
1.8
2.0

2-3

Total
11.3
11.5
12.3
12.5
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are considered:

domestic light trucks,

6,000 lbs GVW; imported light

6,000 lbs GVW; and domestic light trucks, 6,001 - 8,500 lbs

trucks,
GVW.

The increasing importance of the light truck as a factor influencing
total fuel demand is apparent from an examination of its penetration of
the automobile market (i.e., all new cars plus all new light trucks) in
the 1975-1977 time frame.

As shown in Table 2, the light truck consti-

tuted 20.3 percent of total new registrations in 1975.
share had risen to about 24 percent.

By 1977, its

Much of this growth is attributable

to new registrations of trucks in the 60001-8,500 lb. GVW class which
more than doubled between 1975 and 1977.
Four projections of new light truck registrations were used in the analysis.

These forecasts include estimates by Department of Transportation

(DOT), Du Pont de Nemours, DRI, and Michigan Technological University/ •
Environmental Protection Agency (MTU/EPA) (7, 3, 6, 8,).

The DRI, MTU/

EPA, and DOT sources projected total registrations of light trucks out
to 1990.

The Du Pont data was limited to the period 1977-1985.

To crease

a series of estimates through 1995, the level of registrations at the
end year for each projection was assumed to remain constant over the
remaining years.
The projections are not strictly comparable in that DRI includes light
trucks in the 8,500-14,000 lb GVW classes and the MTU/EPA and Du Pont
data include trucks in the 8,500-10,000 class.

However, on a historical

basis the number of trucks in the 8,500-14,000 lb GVW categories has
been insignificant compared to truck registrations in the lower classes,
and are ignored for the purposes of this analysis.
The DRI projections also did not include imported trucks in the 0-6,000
lb class.

To adjust for this discrepancy, imported trucks were assumed

to grow at an average annual rate of about 3.5 percent per year from

2-4

1975
1976
1977
N.,
ti,

Model
Year

8.19
9.84
11.19

Passenger
Cars

.97
1.3
1.16

Domestic
<6,000 lbs
.24
.17
.18

Import
<6,000 lbs
.88
1.43
2.16

Domestic
6,001-8,500 lbs

Light Duty Trucks

(x106 Units)

1975 - 1977

2.09
2.9
3.5

Total
Light Trucks
42%
49%
61.7%

6,001-8,500
as Percent
of Total
Light Truck

Domestic

10.28
12.74
14.69

Total
Passenger
Cars & Light
Truck

Table 2 - New Registrations Of Passenger Cars And Light Duty Trucks.

20.3%
22.7%
23.8%

Light Truck
as a Percent
of Total
Cars & Light
Truck
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250,000 units in 1978 to 380,000 units in 1990.*

This is a conservative

estimate given that import light truck registrations grew at an average
annual rate of nearly 16 percent in the 1975-1977 time period.
To insure consistency among all of the projections, the market shares by
truck class and year projected in the DRI data were applied to each of
the other three estimates.

This implies that the market share held by

the 6,001-8,500 lbs GVW domestic light truck drops from the current
(1977) level of about 62 percent to 48 percent in 1978 and then remains
at 47 percent in the 1979-1990 period.

This results from a broadening

by EPA of the applicability of light truck emission standards to cover
trucks up to 8,500 lbs GVW, thus eliminating the original incentive for
shifts in light trucks to above 6,000 lbs GVW.

Consequently, the share

of the market held by domestic light trucks under 6,000 lbs GVW rises
from 33 percent in 1977, to about 45 percent in 1978, and remains relatively constant thereafter.

Imported light trucks under 6,000 lbs account

for the remaining six to seven percent of the market.
New light truck registrations are expected to continue to grow at a fairly
rapid rate in the 1977-1985 time frame. As cars become smaller and lighter
to meet the fuel economy standards, car owners may switch to larger vehicles
(i.e., light trucks and vans) to meet their personal transportation needs.
For this reason, the DRI projection of relatively high light truck registrations was chosen as a reasonable input variable for the Base Case. (See
The growth rate in light truck registrations implied by DRI

Table 3)

for the 1977-1985 time frame is about 3.2 percent per year.

This compares

with 2.3 percent per year for the DOT data, 2.67 percent per year for
the HTU/EPA estimates, and 3.3 percent per year for the Du Pont projection.

This is slightly higher growth rate than that assumed for domestic
light trucks.
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Domestic
Light Truck
<6,000 lbs
1.69
1.76
2.04
2.15

Year

1978
1980
1985
1990
0.25
0.28
0.33
0.37

Imported
Light Truck
<6,000 lbs

(x106

Units)

1.84
1.84
2.13
2.24

Light Truck
6,001 - 8,500 lbs

Table 3 - Base Case (DRI) Projection Of New Light Truck

3.78
3.88
4.49
4.76

Total
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2.3

VEHICLE MILES OF TRAVEL (VMT)

With the exception of the Arab oil embargo years of 1974-1975, highway
travel in the United States has increased annually from 1945-1978.

With

increases in sales of cars and trucks, and in the number of licensed
drivers, further growth in travel is expected between now and 1995.
For the purposes of this study, travel demand is considered on a per
vehicle basis and is dependent on the age of the vehicle and the age
Generally, the average annual miles of

distribution of vehicles in-use.

travel decreases with increasing vehicle age, reflecting higher operating
costs, lower income levels of the owners, and decreased confidence in
the vehicle's reliability.
2.3.1

Passenger Cars

Figure 1 illustrates alternative estimates of passenger car VMT by age
of vehicle used in this study.

The sources of these estimates include

the National Highway Traffic Safety Administration (NHTSA), Du Pont de
Nemoup, the Transportation Systems Center (TSC), and another source
within the Department of Transportation (DOT) (11, 3, 10, 7).

All data

sources are in close agreement as to the range of VMT associated with
vehicle age for the first six years of use.

During that time, the greatest

variation appears in the first year mileage which ranges between 15,200
for Du Pont to 18,000 for NHTSA.

Differences in early VMT values can

significantly change the effect of the new fuel efficient cars on in-use
fleet fuel economy and consumption.

The NHTSA data is notable in that

it has the highest first year mileage and that it experiences the sharpest
decline in travel as the age of the car increases.

The result of this

distribution is to strongly weight the characteristics of new cars entering
the fleet relative to older cars.

Thus, for equal fuel economy increases

in new cars, use of the MUSA estimate of VMT would produce the largest
gains in average in-use fleet fuel economy.

There is little agreement

among the sources as to the useful life of the car or the trend in VMT
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after twelve years.

Two sources (Du Pont and DOT) show constant VMT

levels beyond twelve and fifteen years respectively, while TSC and NHTSA
continue to show declining VMT levels for later years.
The estimates of vehicle age and VMT for light trucks are illustrated in
Figure 2.

The sources of these estimates are DOT, NHTSA, DU PONT, and

MTU/EPA (9, 12, 3, 8).

There is much less variability in the light truck

VMT estimates than in those for cars. This is true for the entire life
of the vehicle and is particularly noticeable in later years.

The first

year values fall within a 1500 mile range and are uniformly lower than
those of cars.
The TSC estimate of VMT/car and the NHTSA estimate of VMT/light truck
were chosen for use in the Base Case.

Given the range of VMT curves

considered in this investigation, both the TSC and the NHTSA represent
reasonable mid-range assumptions regarding the travel behavior of vassenger cars and light trucks.

The VMT estimate also produced total fleet

VMT that was most consistent with past data and econometric projections.
2.4

SCRAPPAGE

Total fuel consumption is dependent on both the size and the age distribution of the in-use automobile fleet.

The in-use fleet consists of

vehicles surviving from previous model year registrations.

The fuel

economy distribution of these surviving vehicles and their relative use
determines fuel consumption for any given model year.
Vehicle scrappage rates are usually expressed in terms of the percentage
of vehicles of a given model year remaining on the road and are age dependent.

The assumption that scrappage is solely a function of age, however,

is not correct.

Scrappage is a complex function dependent on total vehicle

VMT, maintainability, theft, accidents, and economics.
used as a surrogate for most of these variables.
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Age is normally

However, the relative
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variation in scrappage that might occur due to fluctuations in the national
economy are not included in this model.
Many sources have quantified historical scrappage rates and the resulting
curves or survival distributions are shown in Figures 3 and 4, for cars
and trucks respectively.

The sources for the passenger car scrappage

estimates in Figure 3 include Du Pont, TSC, NHTSA and another source in
• DOT (3, 10, 11, 13).

They all show high survival rates for early years

with accelerating scrappage beyond the fifth year. The divergence in
estimates becomes noticeable beyond the fourth year, with NHTSA showing
the highest rate of scrappage and Du Pont the lowest.

The significance

of using the NHTSA curve to estimate future trends is that it will give
higher weight to the characteristics of younger cars relativ( t..) older
cars and to create smaller fleets due to the higher scrappage.

The Du

Pont curve however, will create 'larger fleets and moderate the effect of
younger vehicles, thus showing higher fuel consumption.

The Du Pont

passenger car curve was chosen for use with Base Case, because it creates
the most realistic fleet size for years 1976 and 1977, and produces future
fleet size estimates consistent with DOE econometric projections.

In

order to create consistent sets of curves all estimates have been extended to 20 years.
The scrappage rates for light trucks are shown in Figure 4.
include DOT, NHTSA and Du Pont (13, 8, 7, 3).
variation in the truck scrappage estimates.

The sources

There is considerable

Most sources show high sur-

vival rates during the early years of the truck life span.

The MTU/EPA

estimate however, is significantly different in that it shows an almost
linear rate of retirement over the lifespan of the vehicles.

The impact

of using this curve to estimate future trends is to significantly reduce
the impact of younger vehicles relative to the other estimates.

The

NHTSA truck curve was chosen for use in the Base Case because it creates
the most realistic fleet size in 1976 and 1977.
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Figure 3
ESTIMATES OF PASSENGER CAR SCRAPPAGE
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Figure 4
ESTIMATES OF LIGHT TRUCK SCRAPPAGE
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2.5

FUEL ECONOMY LEVELS

Vehicle fuel economy is an important factor affecting fuel demand.
It
can be changed quite rapidly as demonstrated by the 33 percent improvement in EPA measured fuel economy for new cars from 1974-1977
model years.
It is a variable which can be directly affected by Federal policies
such
as the corporate average fuel economy (CAFE) standards and the
55 mpg
speed limit. In addition, major improvements in the fuel economy
of
automobiles can be made without affecting personal mobility.
Fuel economy is also an important input variable for the accounting model
because
of the wide range of possible values it can take in future years.
The major determinants of on-road fleet fuel economy are the fuel
economy
levels assumed for new autos, and the shortfall between EPA-measur
ed and
actual on-road fuel economy performance. As discussed above, new
vehicle
registrations, scrappage, and the distribution of vehicles by class
have
a secondary effect on fleet fuel economy levels. However, within
the
range of variation of these factors, the new auto fuel economy levels
and the predicted EPA/ on-road shortfall are most important in determining fleet fuel economy.
2.5.1

New Vehicle Fuel Economy

The Base Case assumes compliance with existing fuel economy
standards
through 1981 for trucks and 1985 for domestic passenger cars.
The fuel
economy of imported passenger cars and light trucks increases
at the
same rate (even though they are already above the required
standard), in
order to retain their ti.aditional competitive position vis-a-vis
domestic
automobiles. From 1982 to 1985, light truck fuel economy continues
to
increase so as to retain the same relation to passenger mpg
levels.
(See Table 4) Beyond 1985, all new vehicle fuel economies are
held constant at the 1985 level.

2-15

616
Table 4 - Base Case Fuel Economy Levels
(EPA Measured)

Year
1978
1979
1980
1981
1982
1983
1984
1985 and
beyond

Domestic
Passenger Cars
(MPG)
18.7
19.7
20.5
22.3
24
26
27
27.5

2-16

Total
Light Trucks
(MPG)
16.5
17.0
17.4
18.4
19.7
21.3
22.2
22.5
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Three alternatives to the Base Case fuel economy projections are used in
the analysis.

One alternative includes a projection of fuel economy

levels that fall below the current schedule established by DOT.

This

possibility might occur if the standards for passenger cars were modified
or truck fuel economy did not rise as rapidly as passenger car mpg.

The

other alternatives consider furl economy standards which rise from the
current (Base Case) standard of 27.5 mpg in 1985 to 34 mpg in 1990.
Fuel economy levels for 1986 to 1989 are interpolated.

These ranges are

detailed later in the discussion of the alternate cases.
2.5.2

EPA/On-Road Fuel Economy Shortfall

An earlier report by DOE has identified and quantified differences between
the fuel economy performance of new vehicles as measured by EPA during
certification, and the performance of the same vehicle in actual use
(14).

That work indicated that the difference was a function of vehicle

mpg levels (EPA) and model year.
with additional data (15).

More recently the study has been updated

The EPA/on-road fuel economy relationships

established in that most recent work are used in the DOE fleet fuel consumption model to translate or "discount" the mpg levels of the fuel
economy standards into fuel economy achieved on the road.

These rela-

tionships are given in Table 5.
Since the existing data and analysis on EPA/on-road fuel economy differences do not cover all model years or all vehicle types, certain
assumptions were made for the purpose of this study.

Light trucks are

assumed to have the same discount relationship as passenger cars while
diesel-powered vehicles are not discounted.*

All pre-1974 model year

Limited data available to DOE suggests that due to engine operating
characteristics, diesels exhibit little or no mpg slip from EPA test
conditions to real on-road conditions. This question is under further study.
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Table 5 - EPA/On-Road Fuel Economy Relations For 1974-1977
1974:
1975:
1976:
1977:
Y =
x =

Y
Y
Y
Y
On-Road mpg
EPA Measured mpg

2-18

=
=
=
=

.65x
.8x
.69x
.61x

+
+
*
+

4.38
1.62
3.0
4.06
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vehicles are discounted using the 1974 model year relationship.

For the

Base Case the 1975 through 1977 relations are applied to their respective
model years while the 1977 relationship is assumed to also characterize
the post-1977 period.

Figure 5 shows the effect of these Base Case assump-

tions on in-use passenger car, light truck and total fleet fuel economy.
For the sensitivity analysis, .and the other cases, these assumptions
regarding the EPA/on-road fuel economy shortfall are varied.
2.6

OTHER FACTORS

The major factors affecting automotive fuel demand have been discussed
above.

Three other factors affect the Base Case and output of the DOE

Fleet Fuel Consumption model and are outlined below.
2.6.1

Fuel Type

Three fuel types - leaded gasoline, unleaded gasoline and diesel fuel - are tracked.

Historical auto sales data by fuel type have been developed

and are used for the projections.
were made.

For future vehicles, certain assumptions

Due to emission standards, all domestic passenger autos are

projected to require unleaded fuel (or diesel fuel where applicable).
Because of differences in approaches to emission control technology 73
percent of imported passenger autos are projected to require unleaded
fuel in future years.*

A similar assumption was made regarding imported

light trucks with 80 percent requiring unleaded fuel.

For domestic light

trucks, all vehicles are assumed to use unleaded fuel (or diesel) from
model years 1979 on, due to increased stringency of emission standards.
These assumptions are not varied in this analysis.

The same percentage existed of the 1979 model year and was assumed
to hold constant overtime.
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Figure S
IN-USE FLEET ON-ROAD FUEL ECONOMY
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2.6.2

Diesel Penetration

Estimates of diesel market penetration were made in order to track diesel
fuel demand separately from gasoline consumption.

The projections are

based on existing diesel sales, manufacturers' forecasts of future diesel
sales and estimates of the changes that will be required to meet fuel
economy standards.

For the Bake Case diesels are assumed to constitute

20 percent of domestic passenger auto and light truck registrations by
1985.

Given the current debate over the ability of diesels to meet EPA

particulate standards for 1981 and 1983, and the uncertainty of manufacturers' plans and consumer acceptance, these estimates may be somewhat
optimistic.

Between 1980 and 1985, a linear extrapolation is used.

Beyond 1985, these levels are held constant.

Imported light trucks are

assumed to have no diesels as there are none in today's fleet and none
projected by manufacturers.

For the purpose of evaluating other cases,

the diesel penetration estimates are varied in the years beyond 1985.
2.6.3

Medium/Heavy Duty Truck Fuel Consumption

For the purposes of completeness and to facilitate comparisons between
our Base Case projection and those from other sources, a medium/ heavy
duty truck fuel consumption component has been added to the DOE fleet
fuel consumption model.
J. Johnson (16).

It is based directly on the estimates by

While Johnson considers a number of cases of diesel

penetration and truck sales, only one-moderate penetration, high sales
is used for this study and only in conjunction with the Base Case.
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3.

IMPACT OF CHANGES IN FUEL DEMAND FACTORS

For the purpose of evaluating the relative importance of various factors
each fuel demand factor is individually varied within the range defined
by the data sources described above, while all others are held constant
at their Base Case values.

This provides a measure of the relative impact

of each input variable on fuel demand as well as a guide in determining
which factors are most important from a conservation policy viewpoint.
The results of this sensitivity analysis are described below.

The anal-

ysis also includes multiple factor changes from which both high and low
"boundary" cases were created along with two more realistic cases representing increased conservation and increased consumption.

In those latter

cases, we chose to analyze the impact of those variables most likely to
be influenced by government policy, pricing or regulatory decisions.
3.1

BASE CASE RESULTS

Table 6 briefly sumlarizes the sources of the factors that are used in
the Base Case.*

To determine the accuracy of the Base Case forecast,

the model output for passenger cars for the years 1975-1977 was checked
against actual data.

Table 7 presents the results of this comparison.

Base Case passenger car fuel consumption varies from 0.7 percent above
actual demand in 1975 to 1.8 percent below actual demand in 1977. .Base
Case VMT ranges about 1-5 percent above actual VMT.

This relatively -

good correlation supports the choice of factors for use in the Base Case.
Figure 6 shows the trend in total fuel demand that is projected from the
Base Case for the next seventeen years.**

In spite of an average annual

Data inputs for the Base Case are listed in Appendix B.
**

Detailed Base Case outputs are presented in Appendix C.
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Table 6 - Sources Of Factors Used In Base Case
New Passenger Car Registrations:

DRI

New Light Truck Registrations:

DRI

VMT/Passenger Car:

DOT

'M1/Light Truck:

NHTSA

Passenger Car Scrappage:

Du Pont

Light Truck Scrappage:

NHTSA

New Passenger Car Fuel Economy:

EPCA Standards through 1985;
constant thereafter

Fuel Economy Discount Factor
in 1978 - 1995:

1977 Relation

3-2

76.52

1,077.5

97.29

1975

76,01

1,028.1

95.24

Actual

+0.7

+4.8

+2.1

Difference
(%)

77.02

1,094.6

98.84

Base
Case

1976

78.4

1,076

97.82

Actual

-1.7

+1.7

+1.0

Difference
(%)

ComparitOd Of Base Casq Passenger Car
Estimates With Actualli Data Recorded
In 1975 - 1977

1/' Actual Data derived from: Motor Vehicle Manufacturers Association, Facts & Figures '77;
and unpublished estimates by the DOT, Federal Highway Administration

Fuel Consumption
(x109 gal/yr)

Toth; VMT
(x10 miles)

Cars In Operation
(x106 Units)

Base
Case

Table 7

78.76

1,130.3

101.45

Base
Case

1977

80.2

1,119

99.90

Actual

-1.8

+1.0

+1.55

Difference
(%)
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increase of about 4.2 percent in new automobile fuel economy in 1978-1980,
total fuel demand will continue to grow before reaching a peak of 104.4
billion gallons in 1980.

In the decade of the eighties, total fuel demand

will decline as the vehicles designed to meet the EPCA standards account
for a progressively larger portion of the fleet of in-use automobiles.
After 1991, however, fleet fuel demand will resume an upward trend as a
result of slackening growth in average fleet fuel economy, and continued
growth in both the number of automobiles in .operation and in overall
VMT.
Figure 6 also shows the growing contribution of light trucks to total
fuel demand.

Although the size of the light truck fleet is small rela-

tive to passenger cars, it is likely to follow recent (1975-1978) trends
of significantly higher growth rates, particularly in the 1978-1985 time
period.

For example, between 1978 and 1985, the light truck fleet is

projected to grow at seven percent per year compared to an average annual
rate of 1.7 percent for the car fleet.
The shift in fuel consumption by vehicle type is also influenced by relative trends in fuel economy.

In the 1978-1985 time frame; the rate of

growth in new car fuel economy is significantly greater than that for
light trucks.

This, in turn, produces a rate of growth in average annual

passenger car fleet fuel economy that is almost 50 percent higher than
that for the light truck fleet.
Table 8 shows a significant shift over time in the Base Case projection
of the mix of fuels demanded for automobiles.

In 1978 leaded gasoline

accounted for about 63 percent of toal fuel demand compared to about 37
percent for unleaded gasoline.

By 1985, however, more than half the

fleet (and far more than half of the VMT) will be accounted for by automobiles equipped with catalytic converters which operate only on unleaded
gasoline.

For this reason, the unleaded gasoline fraction will grow to

about 80 percent of the total in 1985 while leaded fuel will drop to
about 15 percent.
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Leaded
64.46
46.46
14.98
9.5
3.02

Year
1978
1980
1985
1990
1995

Base Case

37.71
57.31
79.68
81.75
82.13

Unleaded

(x109 gal/year)

0.12
0.60
4.87
5.21
11.51

Diesel

Table 8 - Automobile Fuel Demand By Fuel Type

102.28
104.37
99.54
96.47
96.66

Total
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Due to the projected increase in diesel penetration of new automobile
registrations shown in Table 9, the diesel fuel fraction will rise to
about five percent of the total fuel demand in 1985.

Although the

diesel penetration of new automobile registrations is assumed to remain
constant after 1985 at about the 20 percent level the diesel penetration
of the total in-use fleet will continue to rise from about 6.8 percent
As a result, diesel fuel will account

in 1985 to 17.1 percent in 1995.

for approximately 12 percent of the total demand by 1995.
3.2

NEW PASSENGER CAR REGISTRATIONS

Figure 7 illustrates the effect of a change in projected new car registrations on total fuel demand.

A shift from Base Case (DRI) projections

of new car registrations to those of Du Pont or DOE/EIA will cause the
peak in total fuel demand to occur in 1981, as opposed to 1980.

This

arises primarily from differences in the rate of increase in new car
registrations in the 1978-1981 period.
While use of the Base Case, Du Pont and Wharton projections indicate a
gradual decline in fuel demand in the 1980's, use of the DOE/EIA estimates
result in an upswing in demand beginning in 1985 and continuing through
1995.

This results from a sharp increase in the rate of growth of new

car registrations assumed by DOE/ EIA.

Between 1985 and 1990, DOE/EIA

new car registrations grow at 3.2 percent annually, up from 2.7 percent
for the previous five year period.

This compares with 1985-1990 growth

rates of about 0.2 percent and 0.3 percent per year for the Wharton and
DRI estimates respectively.
3.3

NEW LIGHT TRUCK REGISTRATIONS

The impact of changes in the projection of new light truck registrations
is similar to that for passenger cars.

The forecast using DOT estimates

closely parallels the Base Case trend of an early peak in fuel demand,
followed by a gradual decline in consumption in the 1980's and a slight
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Table 9 - Estimates Of Diesel Penetration Of New Registrations By
Class Of Automobile: Base Case (Percent)
Passenger Car
Year
1980
1985
1995

Domestic
3.7
20
20

Light Truck

Imported

6.6
10
10

3-8

Domestic
<6,000 lbs

Imported
.6,000 lbs

2.85
20
20

0
0
0

Domestic
6,001-8,500 1
2.25
20
20

1
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Figure 7
IMPACT OF NEW PASSENGER CAR REGISTRATIONS
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upswing in the 1991-1995 period.

However, use of Du Pont or MTU/EPA

projections produces a growing divergence from Base Case fuel demand
patterns in the post 1985 time frame.

In 1985, for instance, total fuel

demand using Du Pont and MTU/ EPA light truck data falls under the Base
Case trend by 4.1 billion gallons (4 percent) and 5.4 billion gallons
(5.4 percent) respectively.

This divergence grows to about 7 billion

gallons in 1991 and 9 billion gallons in 1995 for both forecasts.

The

driving force behind these trends rests largely in the differences in
the annual light truck registrations in each of the four projections.
In the post - 1985 period, Du Pont and MTU/EPA registrations are, on the
average, about 25 percent less than Base Case values.

This results in a

significantly smaller number of light trucks on the road and a corresponding
drop in fuel demand.
3.4

VEHICLE MILES OF TRAVEL

The impact of alternative assumptions concerning both the absolute value
and the rate, of decline in annual VMT per automobile with vehicle age is
illustrated in Figures 8.

In Figure 8, the projection of total fuel

demand using Du Pont estimates of VMT/car is consistently about three
percent greater than the Base Case forecast.

On the other hand, use of

NHTSA estimates of VMT/ car produce a trend in total fuel demand that is
approximately 11-14 percent less than that predicted by the Base Case.
The TSC estimate produces a fuel demand forecast that is, on the average,
only slightly less than that of the Base Case.

These results arise pri-

marily from the difference in the slopes of the alternative WIT/car curves.
NHTSA assumes that cars are driven extensively during the first five
years of the vehicle's lifetime with very little mileage accumulation in
later years.

Du Pont, on the other hand, assumes a significantly more

gradual decline in annual mileage accumulation over the lifetime of a
car. The net effect is that the NHTSA estimate produces a very low projection of total fleet WIT and correspondingly low fuel demand.

Conversely,

the Du Pont data results in a high projection of total WIT and a high
trend in fuel demand.
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Figure 8
IMPACT OF VMT/PASSENGER CAR
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Similar results are obtained in using alternative assumptions of annual
'TNT/light truck.

The use of Du Pont estimates of annual VMT/light truck

produces an increase in total fuel demand relative to the Base Case ranging
from 2.3 percent (2.4 billion gallons) in 1980 to 3.2 percent (3.1 billion
gallons) in 1995.

In contrast, the comparatively greater decline in

annual VMT/ light truck mileagp that is assumed by MTU/EPA results in a
reduction in total fuel demand ranging from approximately 7 percent (1.1
billion gallons) in 1980 to 2 percent (1.9 billion gallons) in 1995.
Use of the DOT estimate of light truck/WIT produces a trend in total
fuel demand that falls in between those indicated using the Base Case or
Du Pont estimates.
The four estimates of WIT/light truck are more similar to one another
than are the four estimates of WIT/car.

Use of the four estimates for

light trucks produces a range in total fuel demand that varies from about
4.2 percent (3.4 billion gallons) in 1980, to 5.8 percent (4.9 billion
gallons) in 1995.

In contrast, the four estimates of WIT/car result in

a range in total fuel demand that varies from 16.4 percent (13.7 billion
gallons) in 1980 to 14.4 percent (11 billion gallons) in 1995.
3.5

SCRAPPAGE

Changes in the rate of scrappage of vehicles can have a significant impact
on the size of the fleet and can thereby influence trends in total fuel
demand.

Figure 9, shows the impacts of varying scrappage rates for pas-

senger cars and light trucks.
In Figure 9, a shift from the relatively low rate of passenger car scrappage
assumed in the Base Case* to the high scrappage rate assumed by DOT produces

The Base Case uses a Du Pont estimate of passenger car scrappage.
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Figure 9
IMPACT OF PASSENGER CAR SCRAPPAGE
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a savings of 9.7 billion gallons (9.3 percent) in total fuel demand in
1980, and a reduction of 8 billion gallons in comparison with the Base
Case in 1995.

The comparatively high passenger car scrappaga rate assumed

by NHTSA results in a total automobile fleet that is about 5 percent
smaller than the Base Case fleet in 1980 and 11 percent smaller in 1995.
Although the accelerated passenger car scrappage rates tend to reduce
fleet size and thereby lower total fuel demand, they also tend to slightly
advance the upturn in total fuel demand in the 1990's.
in the Base Case begins to rise only after 1991.

Total fuel demand

However, with higher

passenger car scrappage rates, total fuel demand begins an upswing in
1990.

This is due largely to the fact that the rate of grcth in average

fleet fuel economy in 1985-1990, tends to be lower with higher scrappage
rates than in the Base Case.

The slower growth in fleet fuel economy

combined with other variables (i.e., VMT growth) produces the earlier
upswing in fuel demand in comparison with the Base Case.
Similar results are obtained with. alternative light truck scrappage rates.
Use of the DOT estimate of light truck scrappage results in a trend in
total fuel demand that is only .40 percent to .66 percent greater than
that shown in the Base Case.

On the other hand, use of the relatively

high scrappage rate estimate of MTU/ EPA would produce a drop in fuel
demand ranging from 2.5 billion gallons (2.4 percent) less than the Base
Case in 1980, to a maximum of 3.3 billion gallons (3.4 percent) less
than the Base Case in 1990.
3.6

FUEL ECONOMY

An increase in new car fuel economy after 1985 will tend to accelerate
the

rate

of

decline

in

total

fuel

demand

in

the

1980s and prevent the upswing in consumption that is apparent under
Base Case projections for 1991-1995.
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Figure 10
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car fuel economy by about 24 percent from 27.5 mpg to 34 mpg* in 1990
will produce a savings of 4.9 billion gallons, relative to the Base Case.
This represents a reduction of approximately 5.1 percent in total fuel
demand in 1990.

An increase in new car fuel economy to 38 mpg in 1990
would result in an even sharper reduction in total fuel demand -- (i.e.,
a decrease of 8.3 percent which is a savings of 8 billion gallons relative
to the Base Case in 1990.) By 1995, the amount of fuel saved would rise
to approximately 17.2 billion gallons per year under the 38 mpg case and
11.5 billion gallons per year if new car fuel economy is only increased
to 34 mpg.
If new cars meet a standard of 34 mpg in 1990, total fuel demand would
drop by eight percent or 8 billion gallcns relative to 1985 levels.
This is more than twice the reduction in fuel demand projected by the
Base Case for the 19851990 time period.
3.7

EPA/ON-ROAD FUEL ECONOMY SHORTFALL

Figure 11 shows the effect on total fuel demand of alternative assumptions
regarding the shortfall between EPA-measured and on-road fuel economy.
The Base Case projections assumes that the shortfall between EPA and
on-road mpg for 1978-1995 remains unchanged at the 1977 relationship.
Alternatively one could assume that the discrepancy between EPA and
on-road fuel economy is narrowed in the 1978-1995 period so that the
1976 relationship could apply..
Figure 11 compares fuel demand using the 1977 (Base Case) and 1976 relationships to a hypothetical situation in which EPA measured fuel economy,
Although the following discussion refers only to new passenger car
fuel economy, the reader should be aware that the fuel economy of
new trucks was increased at one half the rate of improvement for
new cars. The procedure and rationale for the alternative fuel
economy cases was described above.
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Figure 11
IMPACT OF FUEL ECONOMY SHORTFALL
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equals on-road mpg.*

Use of the 1977 relationship for projecting total

fuel demand results in a 6.8 billion gallon increase (7.0 percent) over
the 1980 fuel demand derived assuming no discrepancy between EPA and
on-road mpg.

By 1985, if the 1977 relationship between EPA and on-road

mpg continued to hold, total fuel demand would be 14.9 billion gallons
(17.6 percent) greater than that assuming no shortfall between EPA and
on-road mpg.
Using the 1976 relationship has the effect of reducing the Base Case
1980 peak in fuel demand by 1.1 billion gallons -- a decline of about
1.1 percent.

By 1985 this reduction in fuel demand rises to 2.8 billion

gallons (a decrease of 2.8 percent relative to the Base Case).
The 1976 shortfall relationship extends the effectiveness of the EPCA
standards beyond the level indicated in the Base Case.

In the latter

instance, fuel demand begins to rise in the 1991-1995 time period.
However, Figure P1 shows that a switch to . the 1976 relationship will
push the start of the upswing in fuel demand from 1991 to 1994.
3.8

IMPACT OF MEDIUM AND HEAVY TRUCKS

To arrive at an estimate of total highway fuel demand, data on the projected fuel consumption of medium trucks (Classes 2h-6) and heavy trucks
(Classes 7-8) were obtained from Michigan Technological University.
These data were added to the Base Case projection of fuel demand.

In

1980, medium and heavy trucks account for about 17 percent (18 billion
gallons) of the total.

By 1990, as a result of moderate growth (two

Given the wide variety of factors influencing fuel economy (i.e.,
individual driving habits, road surface, weather conditions), it
is impossible for a single test procedure to accurately reflect
actual on-road mpg. This case is presented merely to show the
effect on fuel demand if the EPA measured fuel economy was a
true representation of the average on-road -mpg.
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percent

per year) in demand, medium/heavy trucks contribute about 23

percent of total highway fuel consumption.
3.9

ALTERNATIVE FUEL DEMAND CASES

The impacts on consumption estimated thus far have represented variations of single factors.

In reality, changes in fuel demand are the

product of shifts in a number of factors.

For instance, an increase in

vehicle fuel economy may cause a decrease in the cost pel" mile of travel
and thereby stimulate growth in VMT.

The resultant impact on fuel demand

wil depend on the extent to which the growth in VMT offsets the effect
of increased vehicle fuel economy.

There are, of course, other real

world interactions between changes in fuel economy and variables such as
auto sales and scrappage.

This analysis does not attempt to explicitly

account for these interactions.

However, sufficient data are presented

so that, to the extent that the interactions are known, the effects on
fuel demand trends can be determined.
To illustrate the effects of these multiple factor shifts on fuel demand,
four additional cases have been developedt

These cases include:

bound, Low bound, Conservation and Consumption.

High

The sources of all the

variables determining fuel demand are detailed in Table 10.
The Low and High Bound Cases are designed to show the maximum possible
range of consumption in the future by using the lowest and highest estimates available for all factors affecting fuel demand.

They are extreme

cases and are presented only to define the boundaries within which realistic projections of fuel demand may fall.

The Conservation and Consumption

Cases, however, represent attempts to quantify the possible outcome of
current policy deliberations on future fuel demand.

The Conservation

Case illustrates the impact of increasing the current fuel economy of
new cars beyond 1985 to 34 mpg in 1990.

Light truck registrations are

assumed to grow at a slower rate than in the Base Case due to slower
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NHTSA
EPCA thru 1985;
Constant thereafter

1977 Relation

Light Truck
Scrappage

New Passenger
Car Fuel
Economy

EPA/On-Road
Fuel Economy
Discount

Du Pont

Du Pont

MTU/EPA

NHTSA

MTU/EPA

NHTSA

MTU/EPA

Wharton

Low Bound

DOT

Same As Base Case

MTU/EPA

TSC

DOT

Sames As Base Case

Conservation

Same As Base Case

Same As Base Case

Same As Base Case

Same As Base Case

Same As Base Case

Same As Base Case

Consumption

Same As Base Case

No Discount

1976 Relation

Same As Base Case

26 mpg in 1985;
EPCA thru 1985;
EPCA thru 1985; 26 mpg in 1985;
Constant there38 mpg in 1990
34 mpg in 1990
Constant thereafter; 1982 Truck
after; 1982 Truck
Standards poststandards postpo
nedPoned 1 year
1 year

DOT

Same As Base Case

NHTSA
Du Pont

DOT '

VMT/Passenger
Car

EIA

High Bound

Same As Base Case

VMT/Light Truck

DRI

New Light Truck
Registrations

Passenger Car
Scrappage

DRI

Base Case

New Passenger
Car Registrations

Factor

Table 10 - Sources Of Factors Used In Alternative Cases
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economic growth and the implementation of conservation policies.

These

policies (i.e., transportation contrls and promotion of mass transit)
are also assumed to result in a reduction in WIT/car and WIT/truck.

The

Consumption Case details the impact of decreasing the level of the current
EPCA fuel economy standards to 26 mpg in 1985, (a shift allowable by
law), and straight lining the increase in standards from 1980 to 1985.
In addition, the impacts of postponing the 1981 truck standards for one
year and of slower growth in truck fuel economy in 1983-1985 are examined.
The implications of each of these cases and the impacts on fuel demand
relative to the Base Case are examined in the following section.
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4.

DISCUSSION OF RESULTS

This section examines the relative importance of the individual factors
influencing automobile fuel demand.

In addition, trends established in

each of the alternative fuel demand cases are discussed.
4.1

COMPARISON OF INDIVIDUAL FACTORS

Table 11 compares the importance of the individual factors in three time
periods: 1979-1980; 1979-1985; 1979-1990.

The figures in the table show

the variation in fuel demand as a function of the maximum range in values
(considered in this paper) for each individual factor.

In each of the

three time frames, the use of alternative VMT/car curves produces the
largest variation in fuel demand--about 16 percent relative to the Base
Case.

Car scrappage rates also have an important impact in the long

term.

(Short term effects are artifacts of the analysis).

The alterna-

tive car scrappage rates considered in this study cause fuel demand to
vary within a range of 9 percent relative to the Base Case.
In contrast, the impact of light truck scrappage and VMT on fuel demand
is relatively small.

This is attributable to the fact that, throughout

the time periods under consideration, cars constitute the major portion
of the fleet of vehicles in operation.

However, the impact of light

trucks on fuel demand will continue to rise over time.

For example, the

range of new light truck registrations (considered in this analysis)
causes fuel demand to vary 2.7 percent relative to the Base Case in the
1979-1980 period.

But over. the long run (e.g., 1978-1990), the cumula-

tive effect of variation in new light truck registrations is to cause
fuel demand to vary by as much as 5.1 percent relative to the Base Case.
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Table 11 - Effect Of Individual Factors On. RangeIn Fuel Demand Relative
To Base Casel/
Factor

1979-1980

1979-1985

1979-1990

VMT/Car

16.37%

16.73%

16.46%

Car Scrappage

9.3%

9.5%

9.38%

Fuel Economy
Shortfall

5.56%

9.93%

13.06%

VMT/Light Truck

3.2%

3.68%

3.98%

New Light Truck
Registrations

2.76%

3.94%

5.08%

Light Truck
Scrappage

2.54%

3.14%

3.49%

New Car
Registrations

1.38%

2.88%

3.74%

New Automobile
Fuel Economy*

0.12%

1.9%

3.9%

* Considers variationin new automobile fuel economies assumed in
Base Case versus Consumption Case
1/Calculated in using the following formula for each factor:
E(Fuel Demand

- Fuel Demand.)

2:Fuel Demand

Base Case
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The effect of changes in projections of new car registrations on fuel
demand is noticeably smaller than that of light trucks.

There are at

least three reasons for this difference; first, the range in new car
registrations considered in this analysis is smaller in the pre-1985
time period than the range in new light truck registrations.

Second,

new car registrations exhibit ,generally lower growth rates than light
trucks.

Third, the relative differences between light truck and pas-

senger car fuel economy influence the impacts of passenger car versus
light truck registrations on fuel demand.
As was noted earlier, the present size of the light truck fleet is small
relative to passenger cars, but is projected to grow at 7 percent per
year between 1978-1985 compared to an average annual rate of 1.7 percent
for the car fleet.

In the same time frame, the average fuel economy of

the light truck fleet will grow at a rate that is almost one-half that
of the passenger car fleet.

For these reasons, light trucks will become

an increasingly important factor influencing fuel demand.
It is interesting to note from Table 11 that those factors which have
the greatest impact on fuel demand are least subject to change by government policy.

Conversely, those factors producing the least change in

fuel demand are the most susceptible to regulation.

For example, changes

in new vehicle fuel economy do not have as significant an impact on fuel
demand as do changes in WIT or scrappage.

Yet, fuel economy is regulated,

simply out of recognition of the fact that, in the absence of a national
crisis, it is very different to control a factor such as the driving
behavior of the public.
The fuel economy improvements specified in EPCA however have not been
achieved by the consumer under in-use conditions.

The discrepancy between

actual on-road mpg and EPA measured mpg has increased for the past four
years.

In 1974 a car certifying at 20 mpg or the EPA test actually achieved

17.4 mpg on the road.

In 1977 a car certifying at 20 mpg achieved only
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16.3 mpg on the road.

The trend for the intervening years has been for

an increased discrepancy between EPA and on-road mpg values for the same
EPA measured value.

The short term impact of these discrepancies on

fuel consumption is not as large as the long run cummulative impacts.
For example, in the 1979-1980 period, the fuel economy shortfall produces
a 5.5 percent change in fuel demand.

However, the projection of the

shortfall over a longer time frame (i.e., 1979-1990) produces a cumulative impact of 13.1 percent on total fuel demand.

This assumes that the

discrepancy between EPA and on-road mpg does not increase beyond those
levels quantified in the 1977 shortfall relationship.

If however this

discrepancy does continue to increase, and preliminary data indicates
that this is the case at least for 1978 model year vehicles, then the
cummulative impacts on fuel consumption will be even greater than those
quantified for both the short and long term.

Thus, the impact of fuel

economy shortfall on fuel consumption levels has the potential to be
just as significant as VMT and scrappage gixien the current trends.
4.2

COMPARISON OF FUEL DEMAND CASES

Figure 12 summarizes the fuel demand projections for the four alternative cases considered in the analysis.

The High and Low fuel demand

cases bound the range of possible forecasts of future trends in consumption.

The total variation in fuel demand between the High and Low Boundary

Cases ranges from 2.4 million barrels/day in 1980 to 4.6 million barrels/
day in 1990.

These cases would occur only under unlikely (and unrealis-

tic) combinations of events.

On the other hand, the Consumption Case

and the Conservation Case represent realistic deviations from the projected (Base Case) trend in fuel demand.
The Consumption Case considers the possibility that the mandated new car
fuel economy of 27.5 mpg may not be achieved in 1985, and light truck
standards may be delayed.
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If this relaxation in automobile and light truck fuel economy standards
comes about, a gradual increase in fuel demand will occur in the post
1980 period.

By 1985, fuel demand would be about 4.6 billion gallons

(4.6 percent) more than that which would have occured had the current
schedule of fuel economy standards been attained.

By 1990, the excess

in fuel demand would rise to about about 8 billion gallons (an 8 percent
increase relative to the Base Case).
In contrast to a Consumption Case, several trends point towards the need
for additional conservation.

The most apparent factor is the potential

for another oil supply shortage, such as that caused by the 1973 OPEC
oil embargo.

Policies to conserve fuel might include changing the fuel

economy test procedure to cause manufacturers to produce more fuel efficient autos as reflected in actual on-road fuel economy performance.

In

addition, a Conservation Case could consider the implementation of more
stringent new car fuel economies (e.g., extension of the current schedule
to 34 mpg in 1990).

These conservation actions could also lead to a

small reduction of VMT and a reduction in the growth of light truck registrations.
Given this combination of events, a Conservation Case would result in a
savings of about 6.5 billion gallons by 1985.

In 1990, the savings in

fuel would rise to about 12.3 billion gallons (about a 13 percent reduction
from Base Case levels).

The one most important implication of the Conser-

vation Case is the peak in fuel demand which occurs in 1980 at 100 billion
gallons in contrast the Base Case 1980 peak in fuel demand is 104.4 billion
gallons.

Fuel demand in the Base Case does not decline to the 100 billion

gallons level until 1985.

Thus, the Conservation Case achieves the same

level of fuel demand as the Base Case, but five years earlier in time.
It is therefore apparent that additional conservation measures could
result in large savings in fuel demand.

However, it is extremely diffi-

cult from a policy point of view, to produce the reductions in VMT that
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a Conservation Case would require. Moreover, the task of pursuing conservation is complicated by the "real-world" interactions among factors
influencing fuel demand -- interactions which are too complex to be fully
captured by an accounting model. For example, increasing newe r ffe)
economy will tend to reduce the cost of travel and increase VM/17car niqess
factors such as gasoline prices, increase at a faster rate than fuel economy.
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S.

SUMMARY AND CONCLUSIONS

Using a previously developed light duty vehicle fleet fuel consumption
model and a number of sources of data for the model input variables, the
various factors affecting fuel demand were analyzed. These factors include
auto sales, VMT, scrappage, fuel economy standards, and the varying shortfall between EPA and on-road fuel economy.
Following the development and presentation of a Base Case or "best guess"
estimate for future fuel demand, each of the factors affecting fuel demand
was varied independently, within the range of published estimates for
that variable. This proved useful in ranking the importance of each
variable within the model and in determining the degree of uncertainty
in fuel demand estimates associated with each variable or factor. To
analyze the effect of changes of combinations of factors, as would occur
in operation of the auto fleet, four alternative cases in addition to
the Base Case were developed.

High and Low Boundary Cases were used to

fix the range of possible fuel demand estimates while a "Conservation"
and a "Consumption" case were used to provide realistic alternative estimates of future fuel demand given certain changes in existing vehicle
use patterns and fuel economy standards. In varying both the individual
factors and the combinations, particular attention was paid to those
variables most directly affected by government regulatory and policy
actions.
Based on this analysis and the available data sources, the following
conclusions are drawn.
Given the differences among the various sources of data selected
as input variables, the uncertainty regarding estimates of miles
use
for
of travel per car and the shortfall between EPA and on-road fuel economy

(1)
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are the two most important individual factors affecting fuel demand over
Automobile scrappage rates also have a significant

the mid-to long-term.

effect in the long term.
(2)

Variations in light duty truck registrations have a greater effect
on fuel demand (short-mid and long-term) than passenger car registrations
on both a relative and absolute basis. This is due primarily to the

lower fuel economy levels of light trucks.
(3)

Of those factors directly affected by government actions between
now and 1985, the reduction or elimination of the shortfall between EPA
and on-road fuel economy and achievement of the fuel economy standards
could reduce fuel demand by over 0.5 million barrels per day. Changes

in the post 1985 fuel economy standards would have a lesser effect.
(4)

Under the Base Case assumptions, light duty vehicle fuel demand is
estimated to peak around 1980 at over 104 billion gallons per year and
drop about eight percent by 1990 before leveling off at about 96 billion
gallons per year.

(5)

Fuel demand in the Boundary Cases ranges from 23 percent above to

50 percent below the Base Case in 1990.

However, the more realistic
Consumption and Conservation Cases vary from +8 percent to -13 percent
respectively, relative to the Base Case. This range demonstrates that

the potential for reduced fuel demand is higher than the potential for
increased demand.
(6)

With increased efforts in conservation, including a 3 percent redaction in travel, light duty vehicle fuel demand could be reduced by 0.9
million barrels per day in 1990 below Base Case estimates. On the other

hand, relaxation of the existing fuel economy standards as shown in the
Consumption Case, with no change in travel, could cause an increase of
0.5 million barrels per day in 1990.
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APPENDIX A

MODEL STRUCTURE
The light Duty Vehicle Fuel Consumption Model estimates annual fuel consumption for 1975 through 1995 by calculating two major parameters:
annual vehicle miles of travel (VMT) and average on-road fleet fuel econThe model inputs historical data and future estimates for the follow-

omy.

ing variables to compute VMT and fleet mpg:
• The annual new vehicle registrations;
• The scrappage rate of new vehicles, which reflects their retirement over time;
The annual VMT per vintage car year, which captures the effect
of decreasing VMT per vehicle with age; .
▪ The new vehicle average fuel economies as determined through
the EPA test procedure; and
• An on-road mpg discount factor, which accounts for in-use driving
conditions and reduces actual fuel economy below the EPA test
value.
The model is designed so that data inputs can vary by vehicle categories.
These categories are:
• Domestic passenger autos;
• Import passenger autos;
• Domestic nonpassenger autos, 0-6000 lb GVW;
• Non-captive import nonpassenger autos, 0-6000 lb GVW; and
• Nonpassenger autos, 6-8500 lb GVW.
Since some vehicles operate for up to 25 years (as determined by the
scrappage rate), data from 1953 to the present are required to project
the size and composition of the vehicle fleet and compute the annual
VMT, fleet fuel economy, and resulting level of fuel consumption for
each year.
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The model also computes the proportions of diesel fuel, leaded gasoline,
and unleaded gasoline within total annual fuel consumption. This disaggregation assumes a new vehicle diesel penetration rate which varies by
vehicle category and year.

The leaded/unleaded breakout is obtained
from data on the past and future ratio of gasoline engines using leaded
fuel to total new gasoline engine registrations.
The model's output includes for each year and vehicle class:
• Average on-road new vehicle fuel economy;
• New vehicle registrations with:
-

Spark ignition engines, and

-

Diesel engines;

• Average on-road fleet fuel economy;
• Fleet vehicle registrations with:
-

Spark ignition engines, and

-

Diesel engines;

• Total VMT;

and

• Fuel consumption disaggregated by:
-

Diesel fuel,

-

Leaded gasoline, and

-

Unleaded gasoline.

METHODOLOGY
This section briefly describes the sequence of calculations used to derive
annual fleet fuel consumption estimates.

These estimates are derived

through mathematical computations involving:
• The age distribution of the vehicle fleet in a given year;
• The fuel economy characteristics of that fleet;

and

• The travel characteristics of the in-use fleet, which vary by
the age of the vehicles in the fleet.
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The model's calculations of the total stock of vehicles must account for
each year's new pruchases in addition to resultant fleet turnover.

The

procedure used to derive the age distribution of the vehicle fleet:
• Takes new registrations for the 25 years proceding the year of
the analysis; and
• Applies a scrappage rate which reflects past retirement patterns
of new vehicles.
The scrappage rate is based on vehicle age data for a single historical
period and does not take into account slight changes in fleet composition
which may occur over time.

Separate scrappage rates are utilized for

passenger and nonpassenger autos.
The mpg performance of the stock is directly related to the fuel economy
and .age distribution of the vehicles in use.

The model uses fuel economy

information for each vintage year to determine the average mpg for the
individual categories in the fleet.
Travel characteristics of the fleet are directly related to the age distribution of vehicles and the VMT associated with the age of the vehicle.
Travel characteristics are derived by:
• Taking annual VMT per vehicle which varies by age; and
• Applying it to the stock of in-use vehicles to produce total
VMT for the fleet distributed age.
The data on decreasing VMT per vehicle with age differ for passenger
autos and nonpassenger autos.

These schedules are held constant through

time.
The actual calculation procedure used to determine fleet VMT, mpg, and
fuel consumption in any given year is described below:
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TVMT. =
where:

h

RGij x VMTkj

TVMT

= total VMT per vehicle type j (one
of five categories of light duty vehicles);

RG..

= registrations of vehicles in year
i and vehicle
type j; ,

SP,.
'
sil

= scrappage (percent of new vehicl
e registrations
left on the road) of age k and vehicl
e type j;

VMTkj = vehicle miles traveled of age
k and vehicle type j.
TFCt =

D. Z

where:

TFC
t

i

RG..x VMTkj
. xPCT.. /MPG.. x ADJ,
ij
ijt
ij
total fuel consumed of type t (leade
d, unleaded,
diesel);

j

=

PCT.
=
it
j

percentage of registrations of vehicl
es in year i
and vehicle type j and fuel type
t (leaded,
unleaded, diesel);

MPG..

MPG of registrations of vehicles in
year i
and vehicle type j;

ADJ

AMPG.
3
where:

Z

k

TVMTi/

=

an optional discount factor which adjust
s the
EPA MPG to an on-road MPG.
f.

(RGij*VMTkj/MPGij)

AfflNl. = average fleet MPG for vehicl
e type j.

The average fleet fuel economy is
determined harmonically in order
to
calculate fuel consumption. The
calculation is weighted by both the
age
distribution of vehicles on the road
and their relative VMT. This weight
ing takes into account the fact
that there are relatively fewer older
vehicles on the road and that these
older vehicles are driven relatively
less than later model year vehicl
es.
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APPENDIX B

DATA SOURCES
This section discusses the sources used to assemble the data inputs. In
some cases, the data on light duty vehicles were incomplete. In these
instances, certain assumptions were made to produce all necessary inputs.
The input data for the Base Case are shown in Tables A-1 through A-4.
The data sources used for the Base Case and for the sensitivity analysis
are discussed below.
HISTORICAL DATA
Registrations and Fuel Economy - Data for 1950 through 1975 were obtained
from the Technology Assessment Division of the National Highway Traffic
Safety Administration (NHTSA).

These data represent preliminary results

of NHTSA's analysis of historical registrations and fuel economy and may
be revised.
VMT and Scrappage Rates
Estimates of scrappage rates and VMT/car (age) data for passenger cars
were obtained from NHTSA, Du Pont de Nemours, Transportation System Center
(TSC) and another source within the Department of Transportation (11,3,10,13).
The TSC estimates represent the oldest data--having been developed for
use in a DOT highway fuel consumption model in 1974. The other two DOT
sources are part of DOT's efforts in th analysis of the corporate average
fuel economy standards.

The Du Pont estimates result from their analysis

of auto fleet and travel characteristics and are used in the Du Pont
model of fuel demand. Each of these four sources present scrappage and
VMT data for all passenger cars.

There was no attempt to distinguish

between the scrappage or VMT of domestic versus imported cars, or of
diesel versus gasoline fueled autos.
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Light truck scrappage and VMT data were also derived from documents published by NHTSA, Du Pont, and another DOT source (7,3,12,13). In
addition,
data was used from Michigan Technological University (MTU) (16).
This
source had developed estimates of truck VMT and scrappage rates for
use
in a model of truck fuel economy and emissions. It provided data on VMT
and scrappage for separate classes (class 1 and class 2) of light trucks.
To maintain consistency with the other sources, these data were averaged
to provide a single set of scrappage and VMT values for class one and
class two light trucks.
FUTURE DATA
New Vehicle Registrations
Estimates of new passenger car registrations were drawn from four sources:
Wharton EFA, Inc., Data Resources Inc., (DRI), DOE/Energy Information
Administration (EIA), and Du Pont (4,6,5,3). The Wharton and DRI data
were derived from econometric projections. The DOE/EIA data were
developed for use in projections of total transportation fuel demand. The
Du
Pont estimates of passenger car registrations were compiled through an
analysis of future demographic trends and were used in their accounting
mode of fuel demand.
Projections of total new light truck registrations were drawn from
DOT,
Du Pont, DRI, and MTU (7,3,6,8).

The DOT forecast was developed in conjuction with NHTSA's analysis of the impact of the 1980 - 1981 average
fuel economy standards for light tracks. The DRI and Du Pont.data were
obtained from the same sources from which passenger car registratio
ns
were derived. However, the DRI forecast did not include imported
light
trucks under 6000 lbs. To adjust for this discrepancy, imported trucks
were assumed to grow at an average annual rate of about 3.5 percent
per
year from a level of 250,000 units in 1978.
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Not all of the data sources projected new vehicle registrations out to
1995.

To create a consistent series of estimates, the level of regis-

trations at the end year for each projection was assumed to remain constant through the remaining years (to 1995).
Fuel Economies
Four alternative projections of new vehicle fuel economy were developed
for use in the analysis.

The Base Case projection was keyed to the assump-

tion that new vehicles would meet the current EPCA fuel economy schedule
and is discussed here.

The other three projections represent modifications

or extensions of the Base Case and have been discussed elsewhere in this
paper.
Domestic and import passenger car fuel economy figures for 1975 through
1978 were taken from an EPA paper on light duty fuel economy trends (17).
Fuel economy projections for 1979 and 1980 were determined by straightline projections between 1978 EPA test values and 1981 mpg estimates
from DOT based on auto manufacturers' projections (18).

For 1982 through

1984, DOT fuel economy estimates also were used for domestic and imported
PA's. A two percent annual growth rate was applied to the 1984 economy
estimate in order to produce 1985 values.
Light truck fuel economy estimates for 1976-1978 were based on actual
EPA fuel economy test ratings.

For 1980 and 1981, DOT fuel economy

standards promulgated under EPCA served as the basis for light truck mpg
estimates.

In the 19821985 time frame, the fuel economy of new light

trucks was assumed to increase at the same rate as the mpg of passenger
cars.
FUEL TYPE METHODOLOGY
Unleaded Fuel Estimates
The annual penetration rate of new registrations in each vehicle category with spark ignition engines which consume unleaded fuel was computed
B-3
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from sales data for individual models. If the model was equipped
with a
catalytic converter, it was assumed that all new vehicle registrati
ons
for that model used unleaded fuel. The registration informatio
n on new
vehicles for 1975 through 1979 was taken from Wards Automotive
Yearbook.
Unleaded fuel was not required in any vehicle before the 1975
model year.
The annual unleaded penetration rate for 1980-1985 was assumed
to be
equal to the 1979 penetration rate. This assumption takes into
account
the fact that many foreign technologies do not require unleaded
fuel
(e.g., CVCC), and their percentage share of the market will
remain
constant.
Diesel Fuel Estimates
Diesel fuel consumption figures were computed, assuming a 25 percent
increase in fuel economy in diesel over the spark ignition engine.
Penetration rates for diesel registrations were taken from
articles in
Automotive News Magazine and were approved for use in the model
by DOE.
Fuel Economy Adjustment Factor
The fuel economy values used by DOT in the development of the fuel
economy
standards represent estimates of performance on the EPA certificat
ion
test procedure. Performance on the EPA test procedures, however,
may
not reflect actul performance under on-road conditions with
production
vehicles. A recent study (19) has quantified the difference
between EPA
and on-road fuel economy for automobiles for model years
1974 through
1977. The equations used to quantify this relationship are
shown below
for model years 1974 and 1976.
•
•
•
•

1974
1975
1976
1977

on-road
on-road
on-road
on-road

=
=
=
=

.65
.80
.69
.61

x
x
x
x

EPA
EPA
EPA
EPA

mpg
mpg
mpg
mpg
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+
+
+
+

4.38 mpg
1.62 mpg
3.0 mpg
4.06 mpg
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Table B-1
BASE CASE
6
NEW VEHICLE REGISTRATIONS x 10
Licht Duty Trucks

Passenger Auto
Year

Domestic

Imported

Domestic
0-6000 lb

1953
1954
1955

5.71
5.50
7.11

.03
.03
.06

.44
.41
.50

1956
1957
1958
1959
1960

5.86
5.78
4.28
5.42
6.08

.10
.21
.38
.61
.50

.49
.45
.38
.50
.52

1961
1962
1963
1964
1965

5.48
6.60
7.1/
7.59
8.74

.38
.34
.39
.48
.57

.54
.62
.74
.84
.93

-.01
.01

1966
1967
1968
1969
1970

8.35
7.58
8.42
8.46
7.22

.66
.78
140
1.07
1.24

.95
.90
1.05
1.09
.98

.02
.02
.02
.03
.07

.27
.27.
.37
.40
.40

1971
1972
1973
1974
1975

8.46
9.06
9.74
7.41
6.70

1.50
1.55
1.74
1.38
1.50

1.13
1.32
1.60
1.43
.97

.09
.15
.25
.19
.24

.44
.53
.71
.63
.88

1976
1977
1978
1.979
1980

8.40
9.10
9.40
9.20
9.70

1.45
2.10
1.90
1.70
1.80

1.30
1.16
1.69
1.61
1.76

.17
.18
.25
.26
.28

1.43
2.16
1.84
1.66
1.84

1981
1982
1983
1984
1985

9.40
9.40
9.90
10.30
10.50

1.70
1.60
1.60
1.70
1.80

1.73
1.69
1.82.
1.96
2.04

.29
.30
.31
.32
.33

1.81
1.76
1.90
2.03
2.13

1986
1987
1988
1989
1990

10.50
10.50
10.60
10.60
10.50

1.80
1.90
1.90
2.00
2.00

2.06
2.09
2.12
2.15
2.16

.34
.35
.36
.37
.38

2.14
2.17
2.21
2.24
2.26

1991
1992
1993
1994
'gas

10.50
10.50
10.50
10.50
ln cn

2.00
2.00
2.00
2.00
2.00

2.16
2.16
2.16
2.16
2.16

.38
.38
.38
.38
-38

2.26
2.26
2.26
2.26
2.26

B-5

Imnorted
0-6000 lb

Domestic
.6-8500 lb
.12
.12
.12

---.01
.01
--

.12
.13
.10
.13
.14
.13
.16
.19
.21
.25
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Table B-2
BASE CASE
Passenger Auto
Year

Domestic

Imported

1953
1954
1955

16.0
16.0
16.0

37.0
37.0
37.0

1956
1957
1958
1959
1960

15.9
15.8
15.7
15.6
15.5

1961
1962
1963
1964
1965

FUEL ECONOMIES
Light Duty Trucks
Domestic
0-6000 lb

Imported
0-6000 lb

Domestic
6-8500 lb

14.7
14.7
14.7

18.0
18.0
18.0

11.3
11.3
11.3

35.6
34.3
33.0
31.7
30.4

14.7
14.7
14.7
14.7
14.0

18.0
18.0
18.0
18.0
18.0

11.3
11.3
11.3
11.3
10.8

15.4
15.4
15.4
15.4
15.4

30.7
30.9
31.3
31.7
32.1

14.0
14.0
14.0
14.0
14.0

18.0
18.0
18.0
18.0
18.0

10.8
10.8
10.8
10.8
10.8

1966
1967
1968
1969
1970

15.0
14.6
14.2
14.1
14.1

30.8
29.6
28.4
27.9
27.2

14.0
13.3
12.9
12.9
12.7

18.0
18.0
18.0
18.0
18.0

10.8
10.2
9.9
9.9
9.8

1971
1972
1973
1974
1975

13.7
13.6
13.3
12.8
14.9

24.0
22.5
22.6
21.5
24.5

12.4
11.9
11.2
11.0
13.1

18.0
18.0
18.0
18.0
21.0

9.5
9.2
8.6
8.5
10.8

1976
1977
1978
1979
1980

16.8
17.1
18.7
19.7
20.5

24.9
27.4
26.9
29.2
31.2

16.6
18.2
18.0
18.4
18.9

22.2
24.2
24.0
24.5
25.0

13.6
14.9
14.8
15.1
15.4

1981
1982
1983
1984
1985

22.3
24.0
26.0
27.0
27.5

33.4
34.5
35.7
37.2
37.7

19.9
21.4
23.3
24.2
23.5

25.5
26.4
27.2
28.3
28.7

16.4
17.5
19.1
19.8
20.2

1986
1987
1988
1989
1990

27.5
27.5
27.5
27.5
27.5

37.7
37.7
37.7
37.7
37.7

24.5
24.5
24.5
24.5
24.5

28.7
28.7
28.7
28.7
28.7

20.2
20.2
20.2
20.2
20.2

1991
1992
1993
1994

27.5
27.5
27.5

37.7
37.7
37.7

24.5
24.5
8-6 24.5

28.7
28.7
28.7

27.5

20.2
20.2
20.2

37.7

24.5

28.7

20.2
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Table 8,3

BASE CASE
SCPAPPAGE RATE (% in Use)

Age in Years
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Light Duty Trucks

Passenger Autos
99.9
99.8
99.5
99.2
99.0
97.0
91.0
82.1
71.2
58.7
46.5
36.6
27.3
19.9
16.4
9.5
5.8
--------

B-7

.

100.0
99.9
98.8
96.6
94.6
92.5
89.7
86.2
82.5
77.1
71.0
64.5
57.3
50.2
.44.1
38.0
32.0
26.0
20.0
14.0
8.0
5.0
3.0
2.0
1.0
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Table B-4
PERCENT LEADED
Year

Passenger Auto
Domestic
Imported

Light Duty Trucks
Domestic
Imported
0-6000 lb
0-6000 Lb

Domestic
6-8500 Lb

1953
1954
1955

100
100
100

100
100
100

100
100
100

100
100
100

100
100
100

1956
1957
1958
1959
1960

100
100
100
100
100

100
100
100
100
100

100
100
100
100
100

100
100
100
10.0
100

100
100
100
100
100

1961
1962
1963
1964
1965

100
100
100
100
100

100
100
100
100
100

100
100
100
100
100

100
100
100
100
100

100
100
100
100
100

1966
1967
1968
1969
1970

100
100
100
100
100

100
100
100
100
100

100
100
100
100
100

100
100
100
100
100

100
100
100
100
100

1971
1972
1973
1974
1975

100
100
100
100
0.3

100
100
100
100
73

100
100
100
100
0

100
100
100
100
95

100
100
100
100
100

1976
1977
1978
1979
1980

1.2
0
0
-0
0

83
58
58
27
27

0
0
0
0
0

76
58
22
20
20

100
100
100
0
0

1981
1982
1983
1984
1985

0
0
0
0
0

27
27
27
27
27

0
0
0
0
0

20
20
20
20
20

0
0
0
0
0

1986

0

27

0

20
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BASE CASE VMT/PASSENGER CAR
BY AGE OF VEHICLE
Age
(Years)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

VMT/Passenger Car.
(x103miles/year)
16.2
13.5
12.2
12.0
11.3
10.5
12.4
9.9
10.0
7.0
7.0
6.0
6.7
6.7
5.9
5.9
5.9
Z.3
3.3
3.3

SOURCE:
U.S. Department Of Transportation, Survey
Research Center, Institute for Social
Research, University of Michigan, Memo .
from D.D. Hills, M.S. Hill to Charles
Gauthier/NHTSA

BASE CASE VMT/LIGHT TRUCK
BY AGE OF VEHICLE
Age
(Years)
1
2
3
4
5
6
7
3
9
10
11
12
13
14
15
16
17
13
19
20
21
22
23
24
25

VMT/Light Truck
(x103miles/year)
14.2
14.8
13.9
12.2
11.1
9.9
9.3
8.8
8.0
7.6
7.3
6.9
6.0
6.0
5.3
5.0
5.7
5.1
4.6
4.2
4.0
3.7
3.2
2.5
2.0

SOURCE:
U.S. Department of Transportation, National
Highway Traffic Safety Administration,
"Final Environmental Impact Statement for
Average Fuel Economy Standards For Light
Trucks, Model Years 1980 and 1981,"
March 1978.

667
APPENDIX C
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U.S. SENATE,
May 10, 1979.

Mr. FRED C. SECREST,
Executive Vice President, Environmental, Safety, and Industry,
Ford Motor Co., 815 Connecticut Avenue NW, Washington, D.C.
DEAR FRED:
I want to thank you for your participation in the hearing of the Subcommittee on
Economic Stabilization of April 26, 1979.
Your testimony was both timely and helpful and I appreciate the considerable
effort that must have gone into its preparation.
As I mentioned at the hearing, I have additional followup questions. These questions are attached and I would appreciate receiving your reply on or before Friday,
June 15, 1979.
I am grateful for your continued assistance.
Sincerely,
DONALD W. RIEGLE, Jr.,
Chairman, Subcommittee on Economic Stabilization.
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1.

The trend in total return on sales (ROS) in the motor
vehicle industry has been down. Specifically, in the
early 60s the industry's ROS was more than 20 percent
above the average of the Fortune 500's ROS. Presently
the motor vehicle industry's ROS is more than 20 percent
below the average of the Fortune 500's ROS. How do you
account for the decline?

2.

How much are you planning to invest in your business
from 1979 through 1985 as a direct result of having
to comply with government regulations? Please be as
specific as possible.

3.

How do you plan to finance these necessary capital
expenditures?

4.

What percentage of your current R&D money is attributed
to meeting government regulations?

5.

What is the relationship between U. S. employment and
automobile sales?

6.

Which of your automobile plants is more profitable -those built and operated in the United States or those
built and operated overseas? Why?

7.

In the January, 1979 Annual DOT Report to Congress, NHTSA
discussed the importance of the fuel economy program
to the industry. What are your comments on NHTSA's report?

8.

What would be the advantages or disadvantages (in terms
of capital investments, consumer cost, impact on sales,
etc.) of establishing a linear schedule of fuel economy
standards, rather than the current front-loaded schedule,
for model years 1981-84?

9.

To what extent are other Federal requirements (i.e.,
emission standards) affecting fuel economy?
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10.

Mr. Sidney L. Terry, Vice-President for Public Responsibility and Consumer Affairs, Chrysler Corporation,
testified before the Subcommittee that "For all practical
purposes, we have already removed the automobile from the
nation's air pollution problem by reducing auto air
pollution by 90%" and that a "few extra points..., will
have no measurable effect on human health according to
the latest studies." Do you agree with this assessment
and, if so, what basis do you have for your conclusion?

11.

Harbridge House (in a study for DOT) concluded that one
major recession or two minor ones between now and 1985
would confront Ford with the need to find outside capital
of nearly $2 billion. Do you agree with this conclusion?

12.

You state that Ford's tax depreciation period for manufacturing equipment in the U. S. typically is 9.5 years
while in Japan it is 4.2. What is it in other countries
in which you do business and what do you think it should
be in this country?

13.

You indicated that if credit were limited to 36 months
compared with the present average of about 45 months
upwards of 80,000 jobs could be lost in the automotive
and related industries. What is the basis for your
estimate?

674

(Fared

Ford Motor Company
The American Road
Dearborn, Michigan 48121

Fred G. Secrest
Executive Vice President

June 8, 1979
The Honorable Donald W. Riegle, Jr.
United States Senate
Washington, D.C. 20510
Dear Don:
Attached are Ford's responses to the questions
outlined in your letter of May 10, 1979, in conjunction with
your subcommittee hearing on April 26. I'm grateful for
your continued interest in these issues of such importance
to us, and for your kind remarks with respect to my comments
at the hearing.
It is discouraging to note that, six weeks after
your hearing and nearly five months after submission of the
appropriate data to NETSA, there is still no decision on
the 1981-84 passenger car fuel economy standards, nor for that
matter on 1981 light truck standards, which, as you know, have
been the subject of a formal petition for review. We can only
hope that the extensive delay is resulting in full and careful
consideration of the very significant economic and technical
questions that we and others have raised.
I was pleased with your sympathetic interest in the
tax-depreciation rules in our country, especially when compared with those used by our principal international competitors.
It appears the time has passed when consideration of more
equitable tax treatment for productive investment was regarded
by many political people as a kind of unwarranted "handout"
to "Fat Cats". This subject seems likely to heat up fairly
soon, and I'd appreciate the chance to exchange views in
more detail with you or your staff.
Sincerely,

Attachment
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1.

The trend in total return on sales (ROS) in the motor vehicle industry
has been down. Specifically, in the early 60's the industry's ROS was
more than 20 percent above the average of the Fortune 500's ROS.
Presently the motor vehicle industry's ROS is more than 20 percent
below the average of the Fortune 500's ROS. How do you account for
the decline?
Many factors have contributed to the decline in relative profits of the
automobile companies. Ford's declining return on sales over the past
17 years is primarily the result of the deterioration of profitability in
the U.S. Sales margins in the U.S. have declined from almost 7% in
the early 1960's to below 4% in the most recent period. Regulation has
been a factor in this decline as have cyclicality and increased import
competition. The unprecedented demands for capital speneing imposed
by regulations cannot be postponed in years when profits decline and,
as a result, it has become even more critical that earnings in good
years be high enough to offset low earnings in bad years.

2.

How much are you planning to invest in your business from 1979 through
1985 as a direct result of having to comply with government regulations?
Please be as specific as possible.
In the 8-year period from 1970 through 1977, Ford spending for North
American product programs -- including tooling, facilities, engineering,
and launch costs -- totaled about $6 billion, of which about 25% reflected
expenditures to meet government regulations. In the 8-year period from
1978 through 1985, however, we plan product spending of about $20 billion
-- more than 80% of which will be required to meet government regulations.
Adjusted for inflation, the 1978-85 figure is about $8 billion higher than we
would have expected, based on the experience of the previous period,
primarily because of the increased costs related to additional and increasingly
stringent government regulations.

3.

How do you plan to finance these necessary capital expenditures?
Supporting high capital requirements will require higher earnings than
we have achieved. Further, in the event of a recession, Ford would
have substantial borrowing requirements that are non-deferrable if we
are to attempt to meet government regulations. In the future, we will
need borrowings not only to maintain operations during a recession, but
also for non-deferrable capital spending to meet regulations.
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4.

What percentage of your current R&D money is attributed to meeting
government regulations?
Ford conducts "advanced" engineering research to investigate a wide
range of product alternatives and concepts to improve fuel economy.
Some of this "advanced" engineering ultimately leads to new products,
while some of it indicates that a concept is not feasible. For 1979,
efforts to meet government regulations will represent over 80% of
"advanced" engineering expenditures.

5.

What is the relationship between U.S. employment and automobile sales?
It is generally accepted that there is 1 job for every 4 cars produced;
so 1 million less sales on an on-going basis would mean 250,000 fewer
jobs.

6.

Which of your automobile plants is more profitable -- those built and
operated in the United States or those built and operated overseas?
Why?
The answer depends of course on many factors, including the technical
training and productivity of the workforce, the cost of labor, the age and
condition of the plant and equipment, the location relative to its suppliers
and markets, and its accessibility to transportation routes. One of the
most important factors, moreover, is regulatory requirements -- air,
water, and noise standards for the plant; occupational safety standards
for the workforce; and safety, damageability, emissions, noise, and fuel
economy requirements for the vehicles. Because of all these factors, a
meaningful plant-to-plant profitability comparison is difficult. In total,
however, the story at Ford Motor Company is clear. In 1960-62, Ford's
U.S. after-tax rate of return on sales was 1/3 greater than our overseas
return. In 1975-77, the U.S. return on sales was only half as large
as the overseas return. And in the First Quarter of 1979, Ford's U.S.
return was 2. 9%, and our return outside the U.S. was 7.8%.

7.

In the January 1979 Annual DOT Report to Congress, NHTSA discussed
the importance of the fuel economy program to the industry. What are
your comments on NHTSA's report?
See attached Ford letter on the DOT report.

8.

What would be the advantages or disadvantages (in terms of capital
investments, consumer cost, impact on sales, etc.) of establishing a
linear schedule of fuel economy standards, rather than the current
front-loaded schedule, for model years 1981-84?
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At the time when DOT issued the fuel economy standards for 1981-84,
it was clear that the 2 mpg steps set for '81, '82 and '83 would test
the limits of our technical and economic resources. Since then, our
near-term fuel economy capability has been reduced substantially -as a result of changes in EPA test procedures, stringent new emissions
standards, and below-target results from some technical programs.
Meanwhile, on the economic side, costs have increased sharply. As
a result, we think the front-loaded standards are no longer appropriate,
justified, or in the best interests of the buying public.
An adjustment in the 1981-84 standards would benefit consumers substantially. For example, under straight-line standards requiring equal
annual increments of 1.5 mpg, new car buyers could save more than
$200 per car in some years, compared with present standards. It would
also greatly reduce the likelihood of major CAFE shortfalls that would
have to be made up by lowering product utility, interior space variety,
or performance and it would allow Ford to defer over $1 billion in
investment. Meanwhile, national oil consumption would rise by just
two-tenths of 1% over the expected lifetime of the affected cars -- that
is, by an amount equivalent to 12 days' car oil consumption at present
rates. A change to linear increments can reduce consumer costs (by
substantially more than the discounted present value of the extra gasoline
consumed over the lives of the affected vehicles), and it would significantly
ease the extremely heavy near-term investment requirements associated
with the current standards.
9.

To what extent are other Federal requirements (i. e., emission standards)
affecting fuel economy?
More stringent emissions standards will penalize car fuel economy
starting in model year 1980. For Ford cars, we estimate a 2 to 3% fuel
economy loss or about a 0. 4 mpg reduction in our Corporate Average
Fuel Economy (CAFE). Beyond that, tighter California emissions
standards, starting in 1983, are expected to exact further fuel economy
penalties. Changes in EPA test procedures have caused an additional
0. 6 mpg fuel economy loss and we estimate a decision by EPA to control
methane, a non-reactive pollutant will mean a loss of 0. 3 to 0.5 mpg
opportunity to improve fuel economy.

10.

Mr. Sidney L. Terry, Vice President for Public Responsibility and
Consumer Affairs, Chrysler Corporation, testified before the Subcommittee that "For all practical purposes, we have already removed
the automobile from the nation's air pollution problem by reducing
auto air pollution by 90%" and that a "few extra points... will have no
measurable effect on human health according to the latest studies."
Do you agree with this assessment and, if so, what basis do you have
for your conclusion?
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The present mandated auto emissions standards should be more than
adequate to safeguard against effects on human health. There are •
numerous studies to support this view. For example, a study conducted in St. Louis (by the medical schools of Washington and St. Loui's,
Universities, the Jewish Hospital of St. Louis and Southern Illinois
University) suggested that ambient carbon monoxide is a negligible
source in that city, and it is unlikely that more rigorous carbon monoxide
standards will have any important effect on CO body burdens. (This study
was based on COHb blood samples obtained from 16, 649 persons and on
donor questionnaires to determine CO exposure prior to sampling. ) In
another study conducted by Lester Lave and Eugene Seskin (Resources
for the Future), it was concluded that there was little evidence indicating
an important association between automobile emissions and ill health on
a nationwide basis and that currently mandated emission controls on
mobile sources appear in excess of the potential benefits from such
controls.
In Ford's view, future focus of auto emissions control should be on
assuring that new car emission control performance does not deteriorate
in use. Owner tampering, maladjustment, lack of proper maintenance,
or use of leaded fuel, for example, can substantially slow down the progress in achieving air quality objectives. Ford is working on a number
of programs to accomplish in-use vehicle emission reductions. These
include improved end-of-line inspection and field service diagnostic
techniques, actions to minimize misfueling and the development of
tamper-resistant or limited-adjustment componentry.
11.

Harbridge House (in a study for DOT) concluded that one major recession or two minor ones between now and 1985 would confront Ford with
the need to find outside capital of nearly $2 billion. Do you agree with
this conclusion?
The conclusions of the Harbridge House study appear to be directionally
,
correct, but we do not agree entirely with the assumptions used in the
analysis. Any fall-off in our earnings -- whether from external factors
such as an economic slowdown or a strike or from market or cost conditions -- would likely result in a substantial capital shortage.

12.

You state that Ford's tax depreciation period for manufacturing equipment in the U.S. typically is 9.5 years while in Japan it is 4.2. What
is it in other countries in which you do business and what to you think
it should be in this country?
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Tax depreciation for manufacturing equipment in the countries
where Ford's largest manufacturing plants are located is as
follows:
England
Germany
Canada

-

1 year
8.2 years
2 years

We believe that tax depreciation period for the automobile industry
in the U.S. should be reduced purely as a matter of tax equity, and
we look with interest to the legislative proposals introduced by
Senators Bentsen (S. 231) and Chafee (S. 935). Each of these bills
would materially liberalize depreciation (and investment credit in
the case of S. 935) and provide a stimulus for more jobs and for
modernization of U.S. industrial plant facilities.
13.

You indicated that if credit were limited to 36 months compared
with the present average of about 48 months upwards of 80,000
jobs could be lost in the automotive and related industries. What
is the basis for your estimates?
Extending the term of auto credit allows car buyers to obtain
credit on relatively easy terms for longer periods. We estimate
the value of the difference between 48 and 36 months credit to be
equivalent to about 2% of the price of the vehicle, for the average
car buyer. This translates to a reduction in car and truck sales
by about 120,000 units and reduces expenditures on options and for
higher quality vehicles. The total effect is a reduction by about
2%
of the jobs directly and indirectly involved in the production and
sale of cars and trucks -- or an estimated 80, 000 jobs.
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D. A. Jensen
Director
Automotive Emissions and
Fuel Economy Office
Environmental end Safety
Engineering Staff

Ford Motor Company
The American Road
Dearborn, Michigan 48121

April 6, 1979

Mr. Michael Y. Finkelstein
Associate Administrator for Rulemaking
National Highway Traffic Safety Administration
400 Seventh Street, S.W.
Washington, D.C.
20590
Dear

Mr. Finkelstein:
Reference:

Docket No. F.E. 78-02

Attached are ?Ord 'Motor Company's comments on the
National Highway Traffic Administration's Third Annual
Report ("Report") to Congress dated January, 1979,
As
regarding its Automotive Fuel Economy Program.
Ford stated when the Report was issued, Ford is
pleased that NHTSA has acknowledged that the fuel economy program will impose some very serious risks and
On the other hand, we
costs on the American public.
are concerned that NETSA has under-estimated the
severity of the risks associated with meeting the
established fuel economy standards, and we are concerned at the suggestion that the government can delay
some very important decisions.
Ford's attached comments are focused on three primary
areas: (1) NETSA's projections of technical capability, (2) NHTSA's economic impact analysis, and (3)
NETSA's recommendations regarding changes to Title III
of the Energy Policy and Conservation Act (EPCA).
Comments are also provided on NETSA's projections of
fuel consumption.
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With respect to technical assessment, Ford has provided to NHTSA substantial amounts of clarifying data
with respect to Ford's assessment of its fuel economy
improvement capability.
At the same time, NHTSA has
made available to the public descriptions of its
methodology and underlying assumptions. Nevertheless,
some significant differences remain between Ford and
NHTSA in respect to estimates of Ford's maximum technical capability, given the statutory constraints of
economic practicability, the effect of other standards
and the Nation's need to conserve energy. For the
most part, we believe that we now understand most of
the remsons for differences in projected CAFE capabilities, as explained in the attached comments.
NHTSA's model year projections substantially overstate
Ford's fuel economy capability.
These overstatements
range from a low of 1.6 mpg in 1982 to a high of 2.7
mpg in 1984.
We are including an analysis of NHTSA's
report on the economic effects of fuel economy standards.
Our assessment indicates that NETSA's economic
evaluation is closer to that of Ford than has appeared
in earlier reports.
There are still certain specific
areas with which we have concern and those are
addressed in our analysis.
With respect to NHTSA's recommended amendments to
EPCA, Ford has no strong objections to exempting
"small" manufacturers from the requirements of EPCA,
though such an exemption would create some problems of
equity.
We support the three year carry-over credit
amendment, provided the language of EPCA is clarified
to afford manufacturers the flexibility to use the
credit without indulging in "unlawful conduct".
Ford strongly objects to the recommendation that manufacturers that established production facilities in
th:i.s country after 1975 be permitted, for the purpose
of compliance with EPCA, to average the fuel economy
of their imported vehicles with their domestically
produced vehicles. It seems unreasonable to penalize
a manufacturer solely because it began business in
this country prior to passage of EPCA.
Finally, we believe the substantial overstatement of
Ford's CAFE capabilities, and other errors in the
Report which are detailed in our comments, demonstrate
that NETSA should reconsider the present Automotive
Fuel Economy standards for model year 1981-1984.
Sinc.-esely

Jensen
In
Attachments
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FORD MOTOR COMPANY COMMENTS ON
NHTSA THIRD ANNUAL REPORT TO CONGRESS ON
AUTOMOTIVE FUEL ECONOMY PROGRAM
I.

TECHNICAL

April 6, 1979

The fuel economy standards promulgated by the National
Highway Traffic Safety Administration (NHTSA) must
satisfy the tests of economic practicability, technological
feasibility, impact of other standards, and the need to
conserve energy.

NHTSA has maintained, both in its final

1981-1984 passenger car rulemaking of July, 1977, and its
January, 1979, Report to Congress, that the
passenger car fuel economy standards are not only
technologically feasible, but that they are substantially
below the maximum technological capability of each
manufacturer.
The following table summarizes Ford Motor Company's
fuel economy capability as assessed by NHTSA in mid-1977
and in its Third Annual Report to Congress ("Report").
Ford Passenger Car
Fleet-Average Fuel Economy (MPG)
1980 1981 1982 1983 1984 1985
NHTSA July, 1977
Estimatel/
NHTSA January,
1979 Estimate
With PROCO
2/
Without PROCO—
Memo: January,
1979 (Over)/Under
July, 1977

21.6

23.4

24.5

26.1

27.0

27.9

21.7
21.7

24.7
24.7

25.3
25.3

27.6
27.3

29.1
28.2

29.7
28.4

(0.1) (1.3) (0.8) (1.2) (1.2) (0.5)

NHTSA's most recent- estimates from the Report (excluding
Ford's PROCO engine) range from 0.1 to 1.3 mpg higher
than its July, 1977, assessment.
1/

No Diesel or PROCO engines, or any significant market shifts beyond
those already projected by manufacturers.

2/

No Diesel or PROCO engines.
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Both of these NHTSA estimates substantially overstate •
Ford's technologically-feasible -fuel economy capability..
Moreover, .NHTSA's higher assessment in the Report

.

(January, 1979) of Ford's passenger car fuel economy improvement capability is inexplicable, as Ford has not been able
to invent Any major breakthroughs for improving fuel economy
in the period from July, 1977, to the present.

In fact, as was

reported to NHTSA in Ford's position paper on the 1981-1984
passenger car -fuel economy standards (January 9, 1979), Ford has
discovered that its initial assessments of certain technological
improvements were, in many instances, overly optimistic and have
not been realized in the actual development of vehicles that
are practical for production.
The accurate computation of fuel economy capability is a difficult
task which depends primarily on the projection methodology, the
underlying assumptions, and the baseline from which the projections
are made.
NHTSA's projection model is basically sound, however, the'resulting projections are not accurate because of the following problems:
1.

NHTSA selected the 1978 model year as the baseline but
did not make the appropriate adjustments to reflect
the negative impact of the changes in EPA test procedures effective in the 1979 model year.

2.

Product actions were assumed by NHTSA which are
not part of Ford's Product plan and cannot now be
implemented.

3.

The fuel economy benefits achievable from several
technological improvements exceed the levels which
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Ford has been able to demonstrate by test data.
4.

Several technological improvements were applied to
a greater percentage of Ford's passenger car fleet than
our production capacity will permit.

,Each of --theS-e tour issues is discussed in more detail below.
1.

Fuel Economy.Base
The 1978 fuel economy values selected by NHTSA for its
projection baseline are, in Ford's opinion, inappropriate.
They result in an overstatement of capability because they
do not reflect the substantial negative effects of changes
in the 1979 EPA test procedures, nor does it accurately
reflect Ford's present product plan.

As indicated in Ford's

response to NHTSA's questionnaire on 198,4-1986 Passenger
Automobile Fuel Economy Standards (August, 1978), almost
all of Ford's carry-over (from 1978) vehicles incurred a
substantial fuel economy loss as a result of the 1979 EPA
test procedure changes.

These range from 0.1 to 6.1 rimg

(1979 Fiesta) with most vehicles averaging about 0.5 to
0.8 mpg loss.

Also, use of the 1978 model year causes the

projection period to increase by one year.

Clearly, the

selection of the 1979 model year is the more appropriate
baseline because it is the most recent, it reflects many
EPA procedure changes which have been incorporated, and
reduces the period over which projections must be made.
Another Ford criticism relating to use of the 1978 data
base is that NHTSA developed a regression equation from
1978 aggregate industry data, to explain expected fuel
economy implications of changes in vehicle inertia weight,
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engine size, rear axle ratio and vehicle dynamometer load.
This aggregate-industry equation is then applied to each
manufacturer.

Ford believes that this technique is

inappropriate for the following reasons:
A regression equation based on aggregate industry data
does not necessarily reflect an individual manufacturer's
fuel economy relationship with respect to weight, axle
ratio, engine size, and vehicle dynamometer load (PAU).
Effect of weight reduction, engine downsizing, and
PAD reductions on fuel economy will change with each
model year, requiring the most recent model year data be

-

used for regression purposes.
2

Product Plans
As shown in Attachment 1, many of the product assumptions
included in NHTSA's projection model are in error and have
contributed substantially to an overstatement of Ford's
capability.

The assumption that Ford could utilize

automatic transmissions with lock-up torque converters for
1980 and 1981 is contrary to Ford's plans and there is no
time to make such changes; this alone has resulted in a
0.6 mpg overstatement by NHTSA in these two model years.
Other incorrect product assumptions which have resulted in
errors in projected fuel economy capabilities are NHTSA's
vehicle cycle plan and vehicle/engine/transmission mix rates.
Complete documentation regarding Ford's plans were submitted
on February 26, 1979, a portion of which is attached.

3.

Fuel Economy Benefits from Technolocy
In many instances, NHTSA'S projected fuel economy V.prove-
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higher than Ford's projection.

As shown in Attachment 2,

NHTSA's assessment of the potential fuel economy benefit
derivable from improved tires, improved lubricants, and
certain automatic transmissions are approximately 2% points
higher for each affected technological inprovement, compared
with Ford's assessment.

NHTSA did, however, underestimate

in several years the fuel economy improvement available to
Ford through improved engines, manual transmissions., and
Ford's PROCO engine.

These understatements amount to a

combined effect of about 3% in the affected years.

The net

effect of NHTSA's estimated benefits from new technology
using its own methodology, and assuming NHTSA's usage
rates, is an overstatement of technology benefits of
between 0.2 mpg in 1980 to 1.4 mpg in 1985.
4.

Technology Usage Rates
The errors induced by incorrect product assumptions have been
compounded by the use of incorrect application (installation)
rates of variou

technological improvements.

The most

important of these was the installation rates of automatic
transmissions with lock-up torque converters, which NHTSA.
assumed to be 61% and 47% in 1980 and 1981 respectively,
whereas Ford, as stated above, can implement no usage in
these years.

Also, the installation rate of wide-ratio

automatic transmissions assumed by NHTSA far exceeds the
usage rate of Ford's most representative transmission
counterpart (automatic transaxie), which accounts for a
0.3 to 0.4 mpg annual overstatement during the 1982-1985
time period.

Other discrepancies include NHTSA's assumption

of 100% usage of an improved (low viscosity) lubricant in
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1980, and various installation rates of improved engine
accessory drive mechanisms.

Because these two technologies

are unproven at this time, Ford projects no usage in the
1980 model year.
Projected Ford Fuel Economy Capability
NHTSA has based its projections of Ford's fuel economy capability
on product actions and assumptions that are contrary to both Ford's
plans and available test data.

Ford has submitted technical

information supporting our position.

In particular, Ford sub-

mitted its most recent data regarding the fuel economy benefits
it expects to realize from improved tires, lubricants, and automatic
transmissions, and the penalties associated with the more stringent
emissions standards.

Figure 1 represents a reconciliation of

NHTSA's fuel economy projections for Ford versus Ford's projected
capabilities.
The reconciliation is based on Ford's capability using plans
formulated in July, 1978.

This information was supplied to NHTSA

in August, 1978, in response to NHTSA's questionnaire on 1984-1986
Passenger Car Fuel Economy Standards

and

was the basis upon which

NHTSA made its fuel economy projections.
The fuel economy impacts attributable to technology benefits and
product plans were derived using NHTSA's methodology, adjusted
to reflect Ford's plans and assessment of the benefits associated
with the various technological improvements.

Further, Ford's

assessment of the fuel economy penalties associated with test
procedure changes and more stringent emissions standards have
been included.
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NHTSA VS. FORD CAFE PASSENGER CAR PROJECTIONS

rigure

.i.

Reconciliation
1980
21.7
NHTSA's Estimate of Ford's CAFE
(Ref.: January, 1979, Report
to Congress)
20.0
Ford's Estimate (Based on July
1978 Plan, excluding system
development, as reported to
NHTSA in August 1978 Questionnaire response)
Ford's Estimate Over/(Under)NHTSA (1.7)

1981

1982

1983

1984

1985

24.7

25.3

27.6

29.1

29.7

22.1

23.7

25.5

26.4

27.1

(2.6)

(1.6)

(2.1)

TTT

(2.6)

(0.8)

)
.
(0.8

(0.8)

(0.8)

(0.8)

(0.8)

(0.8)

(0.8)

(0.8)

(0.3)

(0.4)

(0.4)

(0.4)

Ford Over/(Under)NHTSA 1/
Procedure Changes a/

I.

(0.8)

Effect of Emission Standards
on Fuel Economy
(0.4)
Emissions Standards
Effects (Excluding Total
Hydrocarbon Effect
Total Hydrocarbon Effect (0.4)
/
Emissions/THC Effect2- (0.8)
III,

Product Plans
. Torque Converter Lock-up

(0.6)

(0.3)
(0.5)
(0.8)
(0.6)

. Wide Ratio 3-Speed
Lock-up

IV.

Product Plans
4/
Fuel Economy Benefits . Engine Parasitic Losses
. Tires
. Engine Lubricants
. Rear Axle Lubricants
. Aero
: Manual Transmission
. PROCO
. Engine Improvements
Technology Benefits

(0.6)

(0.6)

(0.3)

(0.4)

(0.4)

(0.4)

(0.1)
0.2
(0.2)
(0.2)
-----

(0.2)
0.2
(0.3)
(0.2)
(0.3)
0.1
--0.7
(0.0)

(0.3)
--(0.3)
(0.2)
--0.1
--0.7
(0.0)

(0.3)
(0.3)
(0.4)
(0.2)
(0.2)
0.1
--0.7
(0.6)

(0.5)
(0.8)
(0.4)
(0.2)
(0.1)
0.1
(0.2)
0.5
(1.3)

(0.6)
(0.5)
(0.4)
(0.2)
(0.1)
0.1
0.1
0.2
(1.4)

0.1
(0.2)

1/

NHTSA assumptions regarding Ford's average vehicle inertia weight and
average engine size were essentially the same as ours; however, NHTSA's
mix assumptions oh vehicle/powertrain combinations were different than
ours. NHTSA understated the fuel economy benefit which Ford associated
with engine improvements and manual transmission improvements.

2/

Based on Ford's January 9, 1979 Position Paper.
mpg relative to 1975 test procedures.

44 2/
.TkA,4/

Penalty is .6

This total emissions penalty may-reduce slightly beyond 1981.
Changes from year-tc-year generally reflect increasing application
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II.

ECONOMIC ANALYSIS
The Report includes NHTSA!s evaluation of the economic effects
present fuel economy standards may have on the nation,
consumers, and auto manufacturers.

Estimates of the

manufacturers' capital requirements and the effects these
requirements will have on consumer costs are provided.

These

estimates included in the Report are substantially higher than
prior estimates made by NHTSA, and NHTSA's revised estimates
for Ford are more in line with those projected by Ford.
Further, NHTSA provided for the first time an evaluation
of the amount of capital manufacturers may have to generate
externally to meet the fuel economy standards.

Ford is

encouraged by the fact that NHTSA has begun to recognize the
magnitude of the costs and the degree of financial risk
involved in meeting the fuel economy standards.

The NHTSA estimates of capital requirements to introduce new
products is similar to Ford projections for product-related actions.
Because non-product-related requirements such as for capacity
expansions largely are excluded by NHTSA, its estimate of total
North American spending at Ford is understated.

This results

in an understatement of Ford cash requirements in NHTSA's
cash flow projections.

Further, becuase NHTSA's estimates of

trend spending are based on total expenditures and its
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projected spending requirements for Ford include only product
programs, the incremental spending effect of the fuel economy
standards is understated.
The effect of the standards on consumer prices as estimated by
NHTSA is in_line with Ford projections.

The cost-benefit analysis

provided by NHTSA, however, fails to reflect that Ford would
have improved fuel economy during the normal course of
business and that, at some fuel economy level, the costs to
improve fuel economy exceed the benefits.

The following is a detailei discussion of Ford's comments
on NHTSA's assssment of the economic effects of.the fuel
economy standards.
Capital Requirements
Prior NHTSA estimates of spending to meet fuel economy
standards were about half Ford projections.
Ford has provided NHTSA

with.

Over the past year,

detailed estimates of expenditure

requirements to meet the standards.

Although NHTSA based its

spending projections for Ford on a product plan slightly different
from Ford's, it appears that the total capital spending projected by
NHTSA for 1978-1984 (as shown below) is similar to spending
planned by Ford just to introduce new products during the period.
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NHTSA Projections of -Capital Spending
For Ford North AMerican Operations
1978-1984 Capital Spending
(At 1978 Economics)
(Bils.)
Projection
Trend
Projection Over Trend

$9.0
5.6
$3.4

Based on support documents made available by NHTSA, these estimates reflect only the cost to introduce new products and
largely ignore .the ongoing business requirements for- suchactions as expansion of capacity, maintenance Of tools and facilities, productivity improvement, and plant pollution control.
Including these requirements, NHTSA understated Ford's spending
for North American automotive operations by over one-third.
In attempting to quantify the incremental expenditure effect to
meet the fuel economy standards, NHTSA identified Ford's trend
spending at $800 million a year (at 1978 economics), based on
information provided in Ford's annual 10-Y, report.

NHTSA's ana-

lysis of incremental expenditures is understated because trend
expenditures include total North American expenditures, and
NHTSA's estimate of future expenditures includes only product
programs.

In other words, expenditures for capacity, produc-

tivity, and other non-product programs are included in the base
period but not the projections for the future.

Because of this

inconsistency, NHTSA's estimate of incremental expenditures for
fuel economy are understated by almost 50%.
Ford has stated that it is planning to spend about $20 billion
for 1978-1985 model products in North America.

NHTSA's estimate

includes only the capitalized portion of the $20 billion of
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expenditures (as it will be spent during the 1978-1984 calendar
years).

It excludes the expensed portion of tools and facili-

ties spending, as well as launch and engineering costs that are
required to introduce new products.

(NHTSA included in its con-

sumer cost calculation, for the first time, the effects of
increased launch and engineering costs.)
Cash Flow
We are pleased that NHTSA has included consideration of cash
flows in its analysis.

We believe that an understanding of the

cash flow concept is crucial in evaluating the potential financial risks faced by a manufacturer as a result of governmentmandated requirements.

Further, we believe the funds flow

statement is a most useful tool for analyzing relevant profitability, spending, dividend, and borrowing data.

We are con-

cerned, however, about the constant dollar approach used in the
NHTSA analysis.

Because of the complexity involved in pro-

jecting the various cost and revenue categories in "constant
dollars" (including the extremely judgmental analysis required.
to adjust depreciation costs), we believe that future cash flow
analysis should be done more appropriately at projected economics levels.
As shown in the table below, NHTSA's projection of Ford's cash
flow for 1978-1984 resulting from North American operations
reflects total Cash sources (including projected net income,
depreciation, amortization) of $1,828 million a year on average
(at 1978 economics).

Cash requirements for the period are pro-

jected at $1,798 million annually, including $1,280 million for
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capital spending and $360 million for dividends to shareholders.
The net cash surplus, then, is $210 million during the period,
more than all of which is accounted for by improvements in profitability and spending during 1983-1984.
Discussion in the Report centered on the 1978-1982 period.

For

this period, cash sources are projected at $1,750 million
annually and cash requirements are projected at $2 billion, for
a cash shortfall of $252 million a year or $1,260 million during
the 5-year period.
NHTSA Projections of Cash Flow
For Ford North American Operations

Cash Flow (At 1978 Economics)

Total Sources

1978-1982

1983-1984

1978-1984

(Mils.)

(Mils.)

(Mils.)

$ 1,750

$ 2,024

$ 1,828

$ 1,462

$

825

$ 1,280

Total Applications
Capital Spending
Dividends

360

360

360

Other

180

104

158

$ 2,002

$ 1,289

$ 1,798

Average Year

$

$

735

$

30

Cumulative

$(1,260)

$ 1,470

$

210

Total Applications
Surplus/(Deficit) -

(252)
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Although we consider our profit. and cash flow projections

.

proprietary, we believe that it is appropriate to comment'on the
financial projections presented to Congress.

First, we would

like to indicate that the supporting data that was provided to
Ford was very limitd.

Supporting documentation indicates that

the projections are based on normal sales conditions (assuming a
constant industry growth) and an extrapolation of historical
performance.

Capital spending projections are based on the

"best estimates for North American automobile and light truck
production".

Although we agree that NHTSA's cash source estimates are reasonable given the assumptions on the economic conditions and other
factors, we believe that NHTSA has used low estimates of cash
requirements.

For example, NHTSA's capital expenditure projec-

tions largely exclude ongoing business requirements beyond the
requirements reflected by NHTSA to introduce new products (as
discussed in the preceding section on capital requirements).
Further, NHTSA projects that Ford will hold its dividend to the
1977 level of $360 million (adjusted for economics).

Ford's

1977 payout rate was 22%, substantially below the payout of most
major firms and well below Ford's historical average.

With

increasing sales and profits and Ford's commitment to provide
our shareholders a fair return on their investments, we cannot
agree that the assumed dividend levels are reasonable.

(In

1978, for instance, we increased our dividend payout to $416
million from $359 million in 1977, an increase of 16%).
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Also, because NHTSA's projectiOns are based on trend volumes,
they make no provision for a cyclical downturn which could increase dramatically our North American cash shortfall
during this period.

.

Finally, the NHTSA report assumes that

Ford easily could obtain external debt financing to cover cash
deficits during the 1979-1982 period.

However, the magnitude of

the funding required for Ford is unprecedented ($1.3 billion in
a four-year period).

General Motors' 1975 debt issue of $600

million was the largest industrial issue ever.

We do not

believe it is clear the market could (or would be willing to)
accept this much debt from a single company or a single
industry.

NHTSA cash flows also indicate that Chrysler and GM

will be seeking debt funds at the same time.)

As a result, we

believe NHTSA's Report is overly optimistic for Ford's North
American automotive operations.
Consumer Costs
The estimate of the effect the present fuel economy standards may have on consumer costs has been revised substantially
by NHTSA.

As shown in the table below, consumer costs presently

are projected by NHTSA to rise by about $400 a car (at 1978
economics) as a result of the standards through 1985, compared
with NHTSA's prior. projection of $54 a car (included in support
documentation provided when it established the 1981-1984 standards in 1977).

The present estimate is more in line with

Ford's projection of the incremental costs to consumers of the
1978-1985 fuel economy standards.
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NHTSA Projections of•the Costs to Consumers
for 1978-1985 Fuel Economy Standards
Unit Increase/(Decrease)
In Consumer Costs
Prior
Present
Present
Estimate
0/(U) Prior
Estimate
(Per Unit)
(Per Unit)
(Per Unit)
Variable Cost
Investment Recovery
Dealer Markup
Consumer Cost

$ 0
327
81
$408

$(109)
152
11
$ 54

$109
175
70
$354

NHTSA states that price increases by 1985 resulting from
additional expenditures required by manufacturers to meet the
fuel economy standards are more than offset by reduced gasoline
consumption over 1977 model vehicles.

Although this statement

is factually correct, it does not accurately portray the costbenefit relationship of the present fuel economy standards.
First, by measuring the costs to meet the standards based
only on incremental spending by manufacturers and not their
total requirements to meet the standards, NHTSA assumes that
auto manufacturers would not improve fuel economy. in .the
absence of regulation.

Certainry, this is not the case, espe-

cially in today's environment.

If NHTSA had used total costs

(or associated some of the fuel economy improvement above 1977
levels with normal product change), its conclusion that
the present standards are cost-beneficial to consumers may have
been different.
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Second, NHTSA's .analysis fails to recognize that additional
fuel economy improvements become more costly as
higher and
higher levels are reached and that the benefits of reduced gasoline consumption diminish for each increment of improvement. , At
some fuel economy level, the costs to improve fuel coDomy—eiceed
the benefits.

NHTSA fails to note that, at some- point, lower

fuel economy standards are more beneficial to consumers, compared with the present. standards.

As noted in testimony on

March 14 before Representative Dingell's Energy and Power
Subcommittee, Ford stated the following with respect to lowering
the present standards:
"Not only is such a revision warranted by changing economic
and technological circumstances, it also would benefit consumers.

For example, just•by issuing new "straight-line"

standards reauir.ing equal annual increments of 1.5 mpg,
NHTSA could save new car buyers $150 or more per car.

It

would also greatly reduce the likelihood of major CAFE
shortfalls that would nave to be made up by lowering product utility, interior space, variety, or performance.
And, in terms of energy, these benefits would be a bargain.
Under straight-line standards, national oil consumption
over the lifetime of the cars in question would be only
0.2% greater than under the present standards.

If other

manufacturers were able to achieve product cost reductions
similar to these projected by Ford, American consumers
would save about $1.3 billion over the lives of the cars,
even after allowing for the cost of the added gasoline consumption.

And under some other alternative 1981-84 fuel

economy schedules that have been suggested, while fuel
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III.

RECOMMENDATION FOR MODIFICATION OF EPCA
Ford offers the following:comments on NHTSA's recommended
amendments to EPCA._
Ford has no objection to the suggestion that producers
of 10,000 vehicles or less be given a blanket exemption
from EPCA requirements, though such an exemption would
create some problems of equity.
A second proposal by NHTSA suggested an amendment to extend
the present right of a manufacturer to carry excess CAFE
credits back and forward for three years, instead of the
present one year.

Ford supports this amendment -- if

language is added to EPCA to make it clear that manufacturers
have the flexibility to plan to use these credits without
committing "unlawful" acts.

Such an amendment should also

include specific provisions to allow a manufacturer to apply
any excess truck CAFE as a three-year carry forward, carry
back credit on its truck CAFE.
Ford objects, however, to NHTSA's third proposal -- that
companies establishing U.S. production or assembly operations
after EPCA was passed be allowed to average U.S. production
and imports in determining their CAFE compliance.

Companies

producing vehicles in the U.S. prior to 1975 would not be
allowed this flexibility.

Obviously, this would give

foreign-owned producers the opportunity to import and sell
in the U.S: larger engines and higher performance cars -when U.S. producers are denied similar opportunities and,
in fact, are forced to reduce performance and restrict engine
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size in order to meet EPCA standards.

Inevitably, this

would result in some displacement of U.S. safes by foreignbased companies.
The objective of this proposal is, apparently, to encourage
investment in U.S. plants by foreign producers.

In Ford's

judgment, however, it Would be highly inappropriate to
work toward this objective by providing a special fueleconomy loophole to benefit newcomers.

If special incentives

are needed to accomplish this result -- which we doubt -it would seem reasonable that they be considered as an
element of trade and tariff policy, rather than in the form
of most-favored treatment under fuel-economy rules.

IV.

TOTAL FUEL CONSUMPTION
In the Report, NHTSA's energy consumption projections
indicate that although annual passenger automobile fuel
consumption declines steadily during the 1979-1990 period, total
fuel consumption decreases only through 1987, and then increases
through 1990.

This reversal in projected total fuel consumption

reflects NHTSA's projection that light truck fuel consumption
will steadily increase from 1979 through 1990, eventually offsetting the reductions in passenger fuel consumption by 1987.
NHTSA's projected total fuel consumption is inconsistent
with that of Ford.

Although Ford's projected passenger automobile

fuel consumption is within 3% of NHTSA's projections, Ford
projects a substantially lower increase in light truck fuel
consumption than NHTSA; leading to Ford's projection that total.
fuel consumption will continue to decline through 1990.
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NHTSA indicated in its Report that with current truck fuel
economy standards, light truck gasoline consumption in the 1979
through 1990 time frame will increase about 41%, from 27.8
billion gallons to 39.2 billion gallons.

This consumption

increase is -nearly 40% higher than that projected by Ford for
light trucks in the same time period.
The difference is primarily attributable to the following
differences in three underlying assumptions used in the projection
methodologies.
DOT's vehicle survival curve is substantially above Ford's.
Ford's light truck survival curve was acljusted to match the
actual 1972 light truck UTO's obtained from the Bureau of
Census' 1972 Truck Inventory and Use Survey.
DOT's vehicle usage curve does not continuously decline
with age, and in fact increases in years 2 and 17.

Ford

uses a usage curve which matches actual light truck VMT
obtained from the Bureau of Census' 1972 Truck Inventor,
and Use Survey.
DOT's projected light truck sales volume is higher
than Ford's for 1979 through 1985 time period.

Additionally,

the lack of fuel economy standards beyond 1981 adds great
uncertainty to any projection of absolute consumption
levels.
NHTSA has indicated that the projected increase in light
truck fuel consumption must be offset by more stringent fuel
economy standards for model years beyond 1981.

To the extent

that NHTSA is planning to promulgate more stringent fuel
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economy standards for model years beyond 1981, it is important
that it abandon the 1977 data base and revert to the most
recent certification data available (1979 or later, depending
on when projections are made), amended by its most recent
findings of 1981 model year capabilities.
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COMPARISON OF PASSENGER CAR PRODUCT PLANS ASSUMED BY NHTSA
•

VERSUS FORD'S PLANS
1980 MODEL YEAR

ASSUMPTION/PLAN

NHTSA

FORD

Automatic Transmissions
with lock-'-up torque
converters.

Applied to 61% of Ford's
fleet.

No automatic transmissions,
with lock-up.

Wide ratio three-speed
automatic transmissions
with lock-up.

Applied to 9.8% of Ford's
fleet.

Ford has no plans for a
transmission of this type
in 1980.

Improved lubricants
and drive line losses. •

Applied to 100% of Ford's
fleet.

Ford has not realized any
significant fuel economy
improvement with Improved
,iscosity crankcase oils or
improved axle lubricants.

Small car mix.

EETSA mix projections for
Ford mix of subcompact and
small specialty cars is the
some as 1978.

Ford plans are based on a
mix of small
[
specialty and subcompact cars.

Reduction of parasitic
losses,

Reduced parasitic losses
applied to 18% of fleet,

Ford expects no such
substantial reduction in
parasitic losses in 1980.

Car Line Downsizing

Versailles downsized.

Versailles retains present
configuration.

Certain information provided in this paper has been designated by Ford as
confidential (indicated by ": 3c").
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CU.TARISON OF:,PASSENGER CAR

inpuu

PLANS. ASSUMED BY NHTSA

VERSUS FORD'S FLANS

1981 NODEL YEAR

ASSUMPTION/PLAN
Automatic transmissions
with lockup torque
converters.

FORD

NUTSA
Applied to 47% of Ford's
fleet.

No automatic transmissions
with lock-up. .
Ford's most representative
transmission of this type

,c.
1982 MODEL YEAR
Wide ratio three-speed
automatic transmissions
.
with lock-up.

Applied to 29.91 of Ford's
fleet.

Ford's most representative
transmission of this type

ic.

1983 MODEL YEAR
Re-d.esigned car lines.

Weight reduced full size car.. [

Wide ratio three-speed
automatic transmissions
with lock-up.

Applied to 39% of Ford's
fleet.

1984 MODEL YEAR
Re-designed car lines.

Weight reduced c.c=?act. car.

Wide ratio three-speed
automatic transmissions

Applied to 43% of Ford's
fleet.

-c
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COFAEISON OF PASSENGER CAR PRODUCT PLANS ASSUMED BY NHTSA
VERSUS FORD'S PLANS
•
1985 MODEL YEAR

ASS1.31•MTION/PLAN

Wide ratio three-speed
automatic transmission
with lo'ck-up

NHTSA

Applied to 40% of Ford's
fleet.

FORD
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COMPARISON OF FORD AND NHTSA ASSESSMENTS OF.
FUEL ECONOMY BENEFITS ATTRIBUTABLE TO ADVANCED TECHNOLOGY
FOR 1980 MODEL- YEAR 'PASSENGER AUTOMOBILES

TECHNOLOGICAL ITEM

NHTSA

FORD

Improved Lubricants
and Drive Line Losses

2.0%

Not Applicable

Aero Improvements
(Fleet Average)

1.9%

Tires

5.0%

1.5%

Parasitic Losses
8 Cyl.

2.0%

Not Applicable

5.0%

Not Applicable

Automatic Transmission
with converter lock-up
Wide Ratio Automatic
Transmission with lock-Alp
3 Speed
8 Cyl.
6 Cyl.
4 Cyl.
4
8
6
4

Speed
Cyl.
Cyl,
Cyl.

Manual Transmission

8.0%
Not Applicable
7.0% >- 7.5% Not Applicable
5.0% j
Not Applicable
11.0%
10.0%
8.0%

- 10%

9.5%
Not Applicable
Not Applicable
1.5%

Engine Improvements
1/ Includes improvements of approximately 1% realized on the 1979 fleet
through use of improved tires. • Applies ta 89% of Ford's fleet.
2/Applies to only 20% of Ford's fleet.
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COMPARISON OF FORD AND NHTSA ASSESSMENTS OF
FUEL ECONOMY BENEFITS ATTRIBUTABLE TO ADVANCED TECHNOLOGY
FOR 1981 MODEL YEAR PASSENGER AUTOMOBILES
•

TECHNOLOGICAL ITEM

NHTSA

FORD

Improved Lubricants
and Drive Line Losses

3.0%

0.5%

Aero Improvements
(Fleet Average)

3.0% .

Tires

5.0%

1.5%

Parasitic Losses
8 Cyl.
4 Cyl.

2.0%
4.0%

.5%
.5%

5.0%

Not Applicable

Automatic Transmission
with Loa-up
Wide Ratio Automatic
Transmission with lock-up
3 Speed
8 Cyl.
6 Cyl.
4 Cyl.
4
8
6
4

Speed
Cyl.
Cyl.
Cyl.

3c 1/

Not Applicable
8.01
7.0% - 7.5% Not Applicable
5.0%
f 2/
r
11.0%1
10.M - 1Crt
8.0%

9.E%
Npt Applicable
Not Applicable

Manual Transmission

0%

1.5%

Engine Improvements

0%

3.0%

1/ Includes improvements of approximately 1% realized on the 1979 fleet
through use of improved tires.
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COMPARISON OF FORD AND NHTSA ASSESSMENTS OF
•
•
FUEL ECONOMY BENEFITS ATTRIBUTABLE TO ADVANCED TECHNOLOGY
FOR 1982 MODEL YEAR PASSENGER AUTOMOBILES

TECHNOLOGICAL ITEM

NHTSA

Improved Lubricants
and Drive Line Losses

3.0%

Aero Improvements
(Fleet Average)

2.9%

Tires

5.0%

1..5%

Parasitic Losses
8 Cyl.
6 Cyl.

2.0%
3.0%

0.5%
0.5%

Automatic Transmission
with converter lock-up
Wide Ratio Automatic
Transmission with lock-up
3 Speed
8 Cyl.
6 Cyl.
4 Cyl.
4
8
6
4

Speed
Cyl.
Cyl.
Cyl.

Manual Transmission

5.0%

8.01
7.0% - 7.5%
5.0%
11.01
10.0% - 10%
8.0%
0%

FORD •
. 0.5% ..
r.

•

.3c 1/

2-4%

Not Applicable
Not Applicable

9.5%
Not Applicable
Not Applicable
1.5%

Engine Improvements
0%
3.0%
1/ Includes improvements -of approximately 1% realized on the 1979 fleet
through use of improved tires.
lc
2/ f
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COMPARISON OF FORD AND NHTSA ASSESSMENTS OF
FUEL ECONOMY BENEFITS ATTRIBUTABLE TO ADVANCED TECHNOLOGY
FOR 1983 MODEL YEAR PASSENGER AUTOMOBILES

TECHNOLOGICAL ITEM

NHTSA

FORD

Impr'Oved Lubricants
and Drive Line Losses

3.0%

0.5%
3c

Aero Improvements
(Fleet Average)
Tires

5.0%

1.5%

Parasitic Losses
8 Cyl.
6 Cyl.
4 Cyl.

2.0%
3.0%
4.0%

0.5%
0.5%
0.5%

5.0%

2-4%

Automatic Transmission
with converter lock-up
Wide Ratio Automatic
Transmission with lock-up
3 Speed
8 Cyl.
6 Cyl.
4 Cyl.
4
8
6
4

Speed
Cyl.
Cyl.
Cyl.

8.O%1
7.0%
5.0%

7.5%

11.0%
10.0%
8.0%J

10%

2/

Not Applicable
Not ApplicablA
r."

6-11%
Not Applicable

Manual Transmission

0%

1.5%

Engine Improvements

0%

3.0%

1/ Includes improvements of approximately 1% realized on the 1979 fleet
through use of improved tires.
2/
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COMPARISON OF FORD AND

BENEFITS

NHTSA ASSESSMENTS OF

ATTRIBUTABLE TO ADVANCED TECHNOLOGY
FUEL ECONOMY
AUTOMOBILES
FOR 1984 MODEL YEAR

.

PASSENGER

TECHNOLOGICAL ITEM

NHTSA

Improved Lubricants •
and Drive Line Losses

3.0%

..

FORD
.

0.5%

1 _ . jc 1/

Aero Improvements
(Fleet Average)

5.0%

Tires

5.0%

1.5%

2.0%
3.0%
4.0%

0.5%
0.5%
9,5%

5.0%

2-4%

• Parasitic Losses
8 Cyl.
6 Cyl.
4 Cyl.
Automatic Transmission
with converter lock-up
Wide • Ratio Automatic
Transmission with lock-up
3 Speed
8 Cyl.
6 Cyl.
4 Cyl.
4
8
6
4

Speed
Cyl.
Cyl.
Cyl.

Not Applicable
8.071
7.0% - 7.5% Not Applicabl'
5.0%
l c .0
11.01
10.0% - 10%
8.0%

9.5%
6-11%
Not Applicable

Manual Transmission

0%

1.5%

Engine Improvements

1.0%

3.0%

1/ Includes improvements of approximately 1% realized on the 1979
fleet through use of improved tires.
IC
2/ [
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COMPARISON OF FORD AND NHTSA ASSESSMENTS OF
FUEL ECONOMY BENEFITS ATTRIBUTABLE TO ADVANCED TECHNOLOGY.
FOR 1985 MODEL YEAR .PASSENGER AUTOMOBILES

TECHNOLOGICAL ITEM

NHTSA

FORD

Improved Lubricants
and Drive Line Losses

3.0%

0.5%

Aero Improvements
(Fleet Average)

5.0%

Tires

5.0%

1.5%

Parasitic Losses
8 Cyl.
6 Cyl.
4 Cyl.

2.0%
3.0%
4.0%

0.5%
0.5%
0.5%

5.0%

2-4%

Automatic Transmission
with converter lock-up
Wide Ratio Automatic
. Transmission with lock-up
3 Speed
8 Cyl.
6 Cyl.
4 Cyl.

-

4
8
6
4

Speed
Cyl.
Cyl.
Cyl.

8.0%1
7.0%
5.0%j
11.01
10.0%
8.0%

1c1/

Not Applicable
7.5% Not Applicple
3 2/
[

10%

9.5%
6-11%
Not Applicable

Manual Transmission

0%

1.5%

Engine Improvements

2.0%

3.0%

1/ Includes improvements of approximately 1% realized on the 1979
fleet through use of improved tires.
jc
2/ [
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MAY 11, 1979.
SMITH,
Mr. ROGER
Executive Vice President,
General Motors, Detroit, Mich.
DEAR ROGER: I want to thank you for your participation in the hearing of the
Subcommittee on Economic Stabilization of April 26, 1979.
Your testimony was both timely and helpful and I appreciate the considerable
effort that must have gone into its preparation.
As I mentioned at the hearing, I have additional followup questions. These questions are attached and I would appreciate receiving your reply on or before Friday,
June 15, 1979.
I am grateful for your continued assistance.
Sincerely,
DONALD W. RIEGLE, Jr.,
Chairman, Subcommittee on Economic Stabilization.
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1.

The trend in total return on sales (ROS) in the motor
vehicle industry has been down. Specifically, in the
early 60s the industry's ROS was more than 20 percent
above the average of the Fortune 500's ROS. Presently
the motor vehicle industry's ROS is more than 20 percent
below the average of the Fortune 500's ROS. How do you
account for the decline?

2.

How much are you planning to invest in your business
from 1979 through 1985 as a direct result of having
to comply with government regulations? Please be as
specific as possible.

3.

How do you plan to finance these necessary capital
expenditures?

4.

What percentage of your current R&D money is attributed
to meeting government regulations?

5.

What is the relationship between U. S. employment and
automobile sales?

6.

Which of your automobile plants is more profitable -those built and operated in the United States or those
built and operated overseas? Why?

7.

In the January, 1979 Annual DOT Report to Congress, NHTSA
discussed the importance of the fuel economy program
to the industry. What are your comments on NHTSA's report?

8.

What would be the advantages or disadvantages (in terms
of capital investments, consumer cost, impact on sales,
etc.) of establishing a linear schedule of fuel economy
standards, rather than the current front-loaded schedule,
for model years 1981-84?

9.

To what extent are other Federal requirements (i.e.,
emission standards) affecting fuel economy?
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10.

Mr. Sidney L. Terry, Vice President for Public Responsibility and Consumer Affairs, Chrysler Corporation,
testified before the Subcommittee that "For all practical
purposes, we have already removed the automobile from the
nation's air pollution problem by reducing auto air
pollution by 90%" and that a "few extra points..., will
have no measurable effect on human health according to
the latest studies". Do you agree with this assessment
and, if so, what basis do you have for you conclusion?

11.

You indicated in your prepared testimony that from 1974
to 1977 G.M. spent almost $4.6 billion to comply with
government regulation -- $2.7 to comply with auto safety,
emission control, and vehicle noise control. What was
the other $1.9 billion used for?

48-401 0 - 79 - 46
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GENERAL MOTORS CORPORATION
GENERAL MOTORS BUILDING
DETROIT, MICHIGAN 48202
ROBERT F. MAGILL
VICE PRESIDENT

June 15, 1979
The Honorable
Donald W. Riegle
U.S. Senate
Washington, D.C.

20510

Dear Senator Riegle:
In your letter of May 11, 1979, you requested
General Motors respond to follow-up questions for
the record of the April 26, 1979, hearing on the
impact of government regulation on the automobile
industry.
Attached are General Motors responses to those
questions and we request they be included in the
hearing record.
I would like to thank you for the opportunity
to participate in the hearing.
Sincerely,

76,
Attachment
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Question 1:

The trend in total return on sales (ROS) in the
motor vehicle industry has been down. Specifically,
in the early 60s the industry's ROS was more than
20 percent above the average of the Fortune 500's
ROS. Presently the motor vehicle industry's ROS is
more than 20 percent below the average of the
Fortune 500's ROS. How do you account for the decline?

The principal reason for GM's decline in total return on
sales since the early 1960's has been the rapid escalation of costs
which the Corporation has been unable to fully recover in the
marketplace.

For example, the total average cost of an hour of labor,

including fringe benefits, for U.S. hourly GM employes was $4.30 in
1965.

At the end of 1978, this rate had risen to $13.75, or up

approximately 220%.

Total payroll expense in 1978 was $17.2 billion,

also up about 220% from $5.4 billion in 1965.

The situation is

similar in regard to GM's raw material costs.

GM has developed its

own index of automotive raw material prices, which is based on prices
for materials, effectively weighted, used in representative GM
automobiles.

In the period 1965 though 1978, this index on an average

annual basis has increased approximately 117%.

In addition to

labor and raw material increases, the growth in government regulation
pertaining to safety, fuel economy and pollution requirements has
contributed significantly to both product costs and required capital
expenditures for plant and equipment and special tools (and thus
larger depreciation and amortization charges).

In the year 1978,

GM's depreciation and amortization expense totaled $3.0 billion,
up about 130% from the $1.3 billion charged in 1965.

Moreover, GM's

total cost in meeting government regulations in 1978 exceeded $1.6
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and has averaged about $1.25 billion per year for the last five
years.

This cost includes expenditures for facilities, tools,

emissions, industrial pollution control, and employes.

It does

not include the estimated $1.5 billion GM spent in 1978 for improved
fuel economy, nor tax payments.
These large increases since 1965 in labor, raw material, and
depreciation and amortization expense have not been completely
offset by the higher prices for new automobiles.

In the period

1965 through 1978, the average annual price of new cars adjusted
for quality improvements has risen approximately 52%.

This increase

is far below the cost increases depicted above, as well as the
107% rise in the average annual Consumer Price Index over this
same period.

While the obvious disparity in cost and price

relationships has been offset to some degree by improved
efficiencies of operation, the trend has nonetheless affected GM's
profitability.

Accordingly, GM's net profit margin has declined

from 10.3% in 1965 to 5.5% in 1978.
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Question 2:

How much are you planning to invest in your business
from 1979 through 1985 as a direct result of having
to comply with government regulations? Please be
as specific as possible.

As shown in attachment 1, calendar year capital spending
required to comply with Government regulations is estimated at about
$21 billion for the 1979 through 1985 time frame.
primarily to meet fuel economy regulations.

This is required

Capital spending for

compliance with safety and emissions-related regulation is estimated
at about $1.1 billion, but does not include any pre-1979 spending
for improvements required to meet the 1981 emissions standards.
This is an unprecedented level of capital spending.

GM's

capital spending in the three-year period 1973-75 amounted to about
$7 billion including spending to meet mandated standards for safety,
emissions and fuel economy.

In the 1976-78 period spending was

in the area of $10.5 billion.

We will have to make investments

of about $21 billion in the 1979-81 period, over half of which is
for mandated standards.

About 90% of this investment for mandated

standards (approximately $10 billion) will be needed to meet the
current fuel economy standards.
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Attachment 1

GENERAL MOTORS CAPITAL SPENDING
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Question 3:

How do you plan to finance these necessary capital
expenditures?

Financing these extraordinary capital requirements will be
challenging for GM.

GM has historically generated most of its

capital funding internally through earnings.

However, internal

cash flaws may not provide all the capital needed in the 1979
to 1985 time frame and GM may have to enter the capital markets.
A major concern is GM's ability to continue to be profitable
enough to support any resulting mix of debt and equity required to
meet capital spending needs.

We consider this a very real concern

because of the potential for a recession in this timeframe
compounding capital funding problems by reducing sales and
internal cash flow.

Question 4:

What percentage of your current R&D money is
attributed to meeting government regulations?

In 1978 General Motors worldwide expenditures for R&D were
$1,633 million.

Of that amount approximately 33% was for

R&D related to government regulations.

I

720
Question 5:

employment and
What is the relationship between U.S.
automobile sales?

ip between U.S.
An exact quantification of the relationsh
to determine because
employment and automobile sales is difficult
such as overtime.
of the effect of short term variations

However,

for each employe in the
based on Bureau of Labor Statistics data,
are employed in related
motor vehicle industry, almost three more
industries.

This is a total of about 250,000 employes for each

or a 25,000 job loss
million U.S. motor vehicles produced in 1977,
per 100,000 sales decline.

Question 6:

What of your automobile plants is more profitable -those built and operated in the United States or
those built and operated overseas? Why?

GM operations in North America have historically been more
profitable than its overseas operations.

In general terms, this

difference is attributable to the greater efficiency qf the North
American operations.

Major factors in this advantage include a

substantial volume advantage, greater capacity with which to
respond to demand, generally higher capacity utilization and
greater operating efficiencies and flexibility.
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Question 7:

In the January, 1979 Annual DOT Report to Congress,
NHTSA discussed the importance of the fuel economy
program to the industry. What are your comments
on NHTSA's report?

General Motors has reviewed the DOT Third Annual Report
to the Congress on the Automotive Fuel Economy Program.

GM's

basic disagreement with NHTSA's assessment of our technological
capability were noted in our March 22, 1979, comments
on the content of the report and the conclusions.
those comments are attached.

A copy of

Also attached is a copy of GM's

submission to NHTSA on February 14, 1979, covering the rulemaking
support for the current standards.
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3enerai Mors
Warren. MI:n:gan

March 22, 1979
Ms. Joan Claybrook, Administrator
National Highway Traffic Safety Administration
400 Seventh Street, S.W.
Washington, DC 20590
Dear Ms. Claybrook:
General Motors is pleased to have the opportunity to comment on
the January, 1979 Third Annual Report to Congress on the Automotive Fuel Economy Program. Our detailed analysis of the Report is
attached.
As you are probably aware from the series of meetings we have had
with you and your staff along with the reports on technology and
its costs which we have provided since the Final Draft Report was
economic
question
the
we
seriously
available
to
us,
practicability of the current schedule of front-loaded standards.
Moreover, we are puzzled that NHTSA has not already begun
rulemaking to adjust the standars in view of the new estimates of
investments and consumer cost which are considerably higher than
those used in setting the standards. We note that the Report
correctly recognizes the shortcoming of its lack of specificity
with regard to this policy issue and recognizes the need for
discussion and decision making.
With respect to technology, NHTSA has made some minor modifications to its original assessments used in setting the standards
for 1981-1984. However, we still disagree with the NHTSA's estimate of GM's technological capability at 29.6 mpg in 1985 which
now included diesels. By comparison, GM stated in our December 8,
1978 response to the Agency's request for input to the Report,
that our estimated technological capability for 1985 was 26.6 mpg
including diesels. This is a difference of a full three miles per
gallon.
This difference can be principally accounted for by three basic
factors: 1) incorrect NHTSA projections and methodology for
assessing the fuel economy potential of different improvement
techniques, 2) the 3.2% impact of the EPA test procedure changes
since 1975 and 3) the minimum 3% deleterious effect on fuel economy of the more stringent 1981 emission standards. The cumulative
effect of these differences accounts for the three mpg difference
between the NHTSA and GM estimates.
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Recognition of these penalties within the NHTSA
assessment would
place GM's technological capability at 26.6 mpg
including diesels
which is almost a full mile per gallon short of
the 1985 standard.
This difference would have to be made up by the
introduction of
unproven or high cost technology and/or produc
t restrictions.
Our capability without diesels would be further
reduced by as much
as 0.8 mpg in 1985 bringing our capability to only
25.8 mpg which
further compounds the risk to GM. In this respec
t, the Report
tends to be somewhat misleading.
In the past, NHTSA has
repeatedly stated that the standards can be
met by the
manufacturers without diesels; yet, Table IV-2
of the Report,
which assesses GM's capabilities, in fact includ
es diesels. Our
commitment to meet the standards relies heavil
y on the use of
diesel engines, and if the diesel is precluded in
1981 or later by
either a stringent particulate standard or by
EPA's failure to
grant a NOx waiver, the risk to GM is further increa
sed. This
greater difference would require further restrictions
of product
availability and/or reliance on unproven or
as yet unknown
technology..
GM also believes the Report should have consid
ered alternate
schedules for achieving future fuel economy improv
ements. It is
important to focus the attention of the Congress
and the Public on
the very important policy question of the benefi
ts to be gained by
consumers and the industry as a result of the
adoption of an
alternative set of standards. GM has evaluated
two alternative
fuel economy schedules and we have included our
analysis with the
attached comments.
In summary, we are
several unanswered
and consideration
objective review of
these issues.

encouraged with the Report's recognition of
questions which require additional analysis
in light of recent new information.
An
these new data will serve to clarify many of
Yours truly.
,

Betsy Ancker-Johnson, PhD.
Vice President
Environmental Activities Staff
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General Motors Corporation
.

Analysis of

DOT Report to the Congress on the
Automotive Fuel Economy Program
of January 1979
The Department of Transportation (DOT) Report to the Congress on the Automotive Fuel Economy Program which was submitted in January 1979, concluded
that the current fuel economy standards can be achieved with industry cost
increases averaging $400/vehicle for both cars and trucks and industry
capital requirements of $11.5 billion. Although these estimates have been
revised upward from the previous estimates contained in the Rulemaking
Support Paper (July 1977) and the Final Impact Assessment (June 30, 1977),
we believe DOT needs to revise these estimates further based on the latest
information GM submitted to NHTSA on February 14, 1979.
The assessment used for the Report to the Congress continues to reflect
errors that understate the impact to the industry and the consumer.
o

First, the

DOT

has revised

its estimate of GM's technological

capability including diesels to 29.6 mpg in 1985.

This is about 3

mpg above GM's most optimistic current estimate with diesels.
o

Second, this estimate was used to project the application of only
modest amounts of additional unproven technology or high risk market
measures to achieve the standards.

This is contrary to our current

data.
o

Third, the assessment did not take into account the fuel economy
penalties resulting from:

1) the changes to the EPA fuel economy

test procedures since 1975 and 2) meeting the more stringent 1980 and
1981 emission standards.
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o

Finally, the
improvements

capital
were

investment

understated

required for the technological

substantially

in

many

cases

and

variable cost changes were not included in the assessment.
GM believes not only that more technology is needed than DOT projects, but
our optimism regarding our capabilities must be tempered by tie realization that a substantial portion of the technology necessary to achieve the
1981-84 standards with a full line of vehicles to meet the consumers needs
is still unproven.

Furthermore, additional technology is required to

offset the real losses in fuel economy imposed 1) by the 0.6 mpg fuel
economy loss caused by EPA's fuel economy test procedure changes,and 2) by
the more stringent emission standards in model years 1980 and 1981.

Our

current data indicates losses of 5% in 1980 and a minimum 3% in 1981 and
beyond.

The technology requires more capital investment than DOT has

estimated and

results in higher costs to the consumer than DOT has

estimated. DOT also fails to include increases in variable costs which we
believe will occur as a result of fuel economy improvements.
This analysis primarily focuses on three key aspects of the DOT assessment
and proposals contained in the Report to the Congress:
1.

Technological Capability of Achieving Fuel Economy Standards.

2.

Financial Implications of the Fuel Economy Standards.

3.

Legislative Proposals Recommended by DOT.

Because it appears that most of the estimates in DOT's rulemaking support
documents of 1977 have been carried forward to this report, a copy of GM's
analysis dated February 14, 1979, of those rulemaking support documents is
attached.

The data in our submission is based on the latest 1979 certifi-

cation fuel economy results.
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1. Technological Capability of Achieving Fuel Economy Standards
Although

DOT

claims

to

have

updated

its

information

base

and

its

methodology for estimating technologically feasible fuel economy, the
fuel economy level for passenger cars of 29.6 mpg in MY 1985 projected for
GM without mix shifts is at least 3 mpg above our most optimistic current
Furthermore, GM estimates includes a gradual reduction in

estimates.

acceleration performance and including some diesel engines.

Part of the

reason for .this discrepancy is acknowledged by DOT with the statements (p.
58, 59): "It should be noted that manufacturers' plans are always being
revised, and within the last month, some manufacturers have indicated substantial changes.

These changes are not reflected in Table IV-2 and are

now being evaluated by the Department." This statement is not consistent
with the assertion that the assessment in the Report to the Congress supports the earlier conclusions on the technological feasibility of the
current standards.
The DOT asserts that they have less information on light trucks "because
manufacturers have been less concerned with fuel economy of light trucks."
GM disagrees with this statement and reiterates its concern regarding the
fuel economy of our trucks.

Over the past three years, we have provided

substantial amounts of information to NHTSA on light trucks and more
recently in our October 13, 1978, December 15, 1978 and January 16, 1979
submissions to NHTSA.

We are also very concerned about the impact of more

stringent fuel economy standards on these vehicles.
GM's Analysis of DOT's Technology Assessment Methodology
Overall,

GM

technological

disagrees

with

improvements

DOT's

conviction

considered

sufficiently developed and demonstrated.

in

their

that

the

analysis

individual
have

been

The "Engineering Fundamentals"

referred to by DOT in the Report to the Congress do not provide a
sufficiently reliable estimate of the achievable fuel economy of future
passenger automobiles to be used in place of industry data.
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Although we do not have serious disagreement with the arithmetic of the
NHTSA methodology, we must repeat our disagreement with the degree of
optimism included in the NHTSA assessment and schedules of introduction of
the

various

fuel

economy

improvement techniques.

GM stated in our

December 8, 1978 response to the Agency's request for input to the Report
to Congress that our estimated technological capability for 1985 was 26.6
mpg including diesels.

This compares to the NHTSA estimate of 29.6 mpg

published in the Report.
miles per gallon.

three basic factors:
assessing

the

The difference in the estimates is a full three

This difference can be principally accounted for by

fuel

1) incorrect NHTSA projections and methodology for
economy

potential

of

different

improvement

technologies, 2) the 3.2% impact of the EPA test procedure changes since
1975, and 3) the minimum 3% deliterious effect on fuel economy of the more
stringent

emission

1981

standards.

The

cumulative

effect

of these

differences accounts for the three mpg difference between the NHTSA and GM
estimates.

We have elaborated on the specific areas of disagreement in

the following discussion.
Weight Reduction
The DOT estimates that the domestic industry average inertia weight (IWC)
can be reduced by 900 lbs. between MY 1977 and MY 1985, and this could
increase fuel economy by 23% with constant acceleration performance. This
estimate is not applicable or accurate with respect to GM's passenger car
lines in the following respects.
1.

GM had already reduced its average IWC by nearly 400 lbs. between
1975 and the 1977 DOT baseline.
reduction

in

average IWC

Through MY 1979, another 300 lb.

has been achieved by GM for a total

reduction of 700 lbs.
2.

GM's most recent projection shows an additional 500 lb. reduction in
average GM IWC can be achieved by MY 1985 beyond our current average
IWC for a total reduction of about 1200 lb between 1975 and 1985 for
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an average 1985 inertia weight of about 3250 lbs. The DOT estimated
in the Research Support Document for the 1981-84 standards that the
average GM IWC could be reduced to 3100 lbs without a mix shift.
This approximate 150 lb discrepancy accounts for about 1.1 mpg based
on a 26 mpg CAFE.
3.

If performance is held constant, interior space and frontal area is
retained for each vehicle class (assuming front wheel drive
configuration on some of our lines) and sales of optional power
accessories remain at current levels, the projected 500 lb. weight
reduction would

improve GM's CAFE by about 12% above the 1979

baseline which is substantially less than the 23% estimated by DOT
for the domestic industry using a 1977 baseline. The inference that
a further fuel economy gain of 23% is achievable by GM is inaccurate.
4.

Much of the discrepancy results from DOT's use of an obsolete data
base that does not reflect the effect of the changes in the EPA fuel
economy

test

procedures

since

1975

or

the

1979

certification

Also, the inertia test weight calculation procedure
results.
prescribed by EPA for MY 1980 (smaller IWC increments and options by
canine) will in effect increase the calculated test weight of our
fleet by 100 to 200 lbs.
5.

A portion of the discrepancy results from the use of a weight formula
based on multiple regression analysis of a car fleet that is now
obsolete and is not representative of the future passenger car fleet
in terms of the ratio of interior volume or frontal area to vehicle
Moreover, the formula does not comprehend that the "lighter
weight" cars of the future will likely be equipped with automatic
transmissions, air conditioning, power accessories and have perfor-

weight.

mance levels not much less than current cars in the comparable
classes. The 1977 "lighter weight" cars included in the data base
used to develop NHTSA's weight formula generally lack these optional
accessories and have much lower performance levels. Therefore, the
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formula is useful only for defining the fuel economy effect of past
weight reductions and tends to exaggerate the benefit of future
weight reduction.
6.

The DOT statement that GM has announced plans to use front wheel
drive (FWD) throughout our products by the mid-eighties is
inaccurate. GM has repeatedly informed NHTSA that insufficient lead
time and capital investment limitations preclude complete conversion
to FWD until the late-eighties or 1990's. In addition, we are not
certain whether FWD is appropriate or marketable for all vehicle
classes to meet our customer needs such as trailer towing ability.

7.

It appears that DOT has not fully recognized the effects of other
standards

which

present

another

impediment

to

GM's ability to

achieve the projected average weight reduction.

The Air Cushion
Restraint Systems (ACRS) that may be the only viable alternative for
family sized cars in meeting the passive restraint mandate under
MVSS208 in the early 1980's are projected to add about 40 lbs to the
weight of those vehicles. This would shift a significant portion of
these vehicles to the next higher (250 lbs) inertia weight class. To
avoid a significant loss of measured fuel economy it will be
necessary

to apply costly material substitutions to offset the

weight increase due to ACRS, which uses up a portion of the weight
reduction

technology

inventory

available

for

making

further

improvements to fleet fuel economy.
Engine Improvements
Table IV-1 implies a 1-3% improvement in engine efficiency can be achieved
beyond 1981; however, the text states that the fuel economy of spark
ignition engines will not improve through the mid-eighties. GM disagrees
with both assessments and

notes that significant advances in engine

control optimization will occur but these improvements will be more than
offset by the very stringent 1981 emission standards.

48-401 0 - 79 - 47

GM currently
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projects a minimum of 3% loss in fuel economy beginning in 1981 despite
the advanced electronic control systems being introduced in conjunction
with our new C-4 exhaust emission control system. This assessment results
from our recent "hands-on" experience with new hardware currently being
evaluated and developed for production readiness.
optimistic

regarding

our

Even though we were

abilities to overcome such a penalty, our

optimism was without foundation in light of our current experience. This
impact from emissions accounts for 0.66 mpg lost in CAFE in 1981 when the
standard is 22 mpg and projects to over 0.8 mpg penalty by 1985.
Transmission Improvements
GM does not seriously disagree with the DOT estimate of an 8-11% improvement in fuel economy through the use of four-speed torque converter clutch
(TCLU) automatic transmissions.

However, as we have recently reported to

NHTSA (see p. 13, Attachment I), we do not believe that it would be cost
effective or economically practicable to introduce such transmissions on
all of our vehicle models before the late 1980's and that insufficient
lead time precludes introduction of these transmissions across all car
lines in the 1981-1983 time frame.

Also, much of the forecasted gains in

fuel economy could be lost due to emissions and driveability constraints
which may require override of the TCLU system in several vehicle operating
modes.
Lubricants
The DOT projects that a 3% fuel economy improvement can be achieved due to
a combination of reduced engine oil viscosity, friction modified engine
oil, and reduced axle lubricant viscosity.

GM has recently reported to

NHTSA (Attachment I, p. 8) that we have cancelled our plans to install and
recommend the use of lower viscosity engine oil in MY 1981 because of
reduced catalyst performance due to increased oil consumption rates with
the lower viscosity oils.
factored

into

DOT's

These unforeseen difficulties also need to be

reassessment

of

GM's

future

fuel

economy
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capabilities. GM hopes to be able to use friction modified engine oils by
MY 1983 pending the completion of successful testing. The EPA has not yet
agreed to permit the use of improved lubricants in certification testing
and most do so before such lubricants can improve our CAFE.
Reduced Tire Rolling Losses
DOT projects that tire resistance can be reduced by 35% compared to the
1978 level of radial tire technology, resulting in a 5% improvement in
passenger car fuel economy. Based on the following considerations, we
believe the DOT estimate of a 5% fuel economy gain due to reduced tire
rolling resistance appears to be overly optimistic for GM cars.
GM does not disagree that a 35% reduction in rolling resistance is
achievable compared to a 1977 baseline tire performance level. In fact we
have already reduced our average rolling losses by about 15%. We project a
further reduction of about 20% from our average 1979 level which could
translate into a 3% fuel economy improvement.
obsolete

baseline,

the

DOT

has

not

duly
limitations on tire rolling loss reduction:
1.

In addition to using an
considered

the

following

A small portion of our projected gains will result from increasing
the recommended

air pressure in the tires. Such a change also
requires some redesign of suspension and chassis components, which
requires some additional lead time and testing. Also, the EPA has

indicated that they may not permit the use of higher inflation
pressures in determining the road load horsepower in their fuel
economy tests. Therefore, GM may not realize any benefit from the
higher recommended tire pressures in our CAFE despite a real world
fuel economy benefit of 1-2%.
2.

The EPA has also informed us of their intention to measure fuel economy using tire brands selected on the basis of "worst case" rolling
performance.

Therefore,

the

expected

improvements

due

to

our
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advanced tire rolling resistance specifications may have a smaller
impact on CAFE as measured by the EPA even though average real world
gains should be greater.
Reduced Engine Accessory Power Requirements
DOT estimates that fuel economy can be improved up to 4% through redesign
of the engine driven accessories or use of an accessory drive.

This

assumption does not recognize the fact that the power requirements of all
the accessories have already been significantly reduced through the use of
lower overall vehicle drive ratios.

Also, since 1974, GM has introduced

some newly designed air conditioning compressors, water pumps, fans, and
smaller displacement, more efficient steering pumps and air pumps.

Much

of the improvements in fuel economy envisioned by DOT has already been
achieved and is included in GM's current base 1979 CAFE estimates of 19
mpg.
Reduced Aerodynamic Drag
The DOT estimates that fuel economy can be improved by 5% with new body
designs

or

by

3%

with

add-on

devices.

Based

on

the

following

considerations, DOT substantially overstates the potential of future
aerodynamic drag improvements. The report states that "presently at highway speeds approximately half the amount of energy being consumed by the
engine is used

to overcome aerodynamic drag."

Using this assumption

erroneously exaggerates the possibility for fuel economy gains.

First,

under highway cruise conditions a maximum of only about one-third of the
energy consumed by the engine is available for energy output due to the
limits of thermodynamic cycle efficiency.
energy

output

is

consumed

by

losses

Second, some of the engine's
other

than

road

load

power

requirements, such as drivetrain losses and accessories. Thus only about
one half of the remaining energy that is finally delivered to the road at
50 mph can be attributed to aerodynamic drag losses.
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The report also implies that passenger car aerodynamic drag (coefficient)
can be reduced by 20% to 50% by careful body design. General Motors has
conducted extensive wind tunnel testing of current and future body designs
and has not achieved such large gains to date. However, an average reduction of about 20% (the low end of the DOT estimate) in overall areodynamic
drag of our new car designs introduced by 1985 appears feasible for an
average on road fuel conomy improvement of about 3% to 4%. But once
again, not all of GM's aerodynamic improvements may be reflected in our
future model year CAFE since EPA has advised GM of its intention to
emphasize testing of worst case body configurations in determining base
level fuel economy values rather than the configurations that would be
most representative of the majority of production.
Diesel Engines
GM has successfully launched the diesel engine as an optional alternate to
the gasoline engine in several of our product lines. Customer acceptance
of our diesel engine has been very gratifying. Diesel fuel economy is 25%
greater than a comparable size gasoline engine. Because of this, we are
looking to expand its use to help us meet future fuel economy standards
and still provide the six-passenger family cars that many of our customers
need.
However, the diesel engine has an uncertain future at this time. While
the evidence to date does_ not indicate diesel exhaust to be a health
hazard, we fully support a sound scientific investigation into the matter.
We are conducting such a study, and the EPA also has a study underway. Our
major concerns are that the very stringent particulate standards that have
been proposed may rule out our larger diesel engines for 1981 and beyond
and that the EPA may conclude, prematurely, that diesel emissions are a
health hazard requiring even more severe controls.
If the proposed particulate standards are implemented for 1981 and 1983,
and EPA fails to

grant a

waiver of the existing oxides of nitrogen
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standards, we currently expect to lose up to 0.8 mpg from our fleet
average by 1985 because we would be unable to use most of our diesel
engines.

This would further compound the problems we face in meeting the

fuel economy standards.
Further, NHTSA has repeatedly stated that GM is capable of meeting the
current standards without the use of diesels.
included

diesels

in

their

considerations

technology required to meet standards.

In fact, NHTSA has not

during

rulemaking

as

a

It is important to note that if

the NHTSA technology assessment were updated to reflect the most recent
weight estimates and to account for the impact of the more stringent
emission standards in 1981 as well as EPA's test procedure changes,
diesels would be a necessary ingredient of technology to meet the 1985
standard of 27.5.
2.

Financial Implications of the Fuel Economy Standards

The DOT Report to the Congress shows some improved understanding of the
basic underlying issues affecting the impact of the fuel economy program,
but continues to reflect many of the errors that GM noted in our recent
analysis of the rulemaking support documents (See Attachment I).

While

DOT has revised its estimates of investment and cost to consumers upward
from those contained in the Final Impact Assessment and Rulemaking Support
Paper, they continue to be substantially below current GM estimates.
Finally, although GM appreciates DDT's acknowledgement that alternative
fuel

economy

improvement

schedules

could

be

considered,

we

are

disappointed that no analysis of such alternatives was attempted for the
Report to the Congress.

Attachment II contains recent analysis to evalu-

ate certain alternative standards. In general, we feel that the "economic
practicability" of such alternative standards, considered in conjunction
with GM's more realistic financial projections, clearly indicate the
increased

economic

improvement.

benefit

of an adjusted

schedule of fuel economy
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Investment
DOT has revised its estimate of the increase in required industry investment to meet the fuel economy standards from $3.3 to $11.5 billion. The
impact of the revised estimates is in itself significant since DOT now
acknowledges that internal corporate cash flow cannot fund these efforts.
However, this $11.5 billion estimate which DOT has apparently based on a
trend of historical capital spending, still falls substantially short of
industry requirements. GM's capital requirements for fuel economy alone
are about ten times the NHTSA estimate at the time the standards were
promulgated.
In its Report to the Congress, DOT notes the risk of improper program
decisions and acknowledges that the mandated fuel economy improvement
schedule heightens this risk.

However, DOT contends that the changes

required with the standards result in the opportunity to modernize and
upgrade plants "now approaching obsolescense."

We find this viewpoint

particularly disturbing, since the GM facilities affected are not, in
fact, approaching obsolescence.

The current front loaded standards force

GM to use currently available high cost technology, such as new automatic
transmission programs.

As DOT acknowledges, such transmissions could

progress in a short time from 3-speed RWD lockups to 4-speed RWD to TFWD.
Thus, the industry would spend substantial funds to replace up-to-date
and, in some instances, new capital equipment. This fact is apparently
not reflected in the low DOT capital requirement estimate.
Cost to Consumer
As with capital requirements estimates, DOT's estimate of added cost to
the consumer for a 1985 cars and trucks has been increased from $195 to
$400 over a 1979.

However, this estimate is still low compared to GM's

estimate of a $590 increase over the same period for just passenger cars.
This difference can be primarily attributed to one specific fact -- DOT
does not acknowledge that fuel economy improvement will carry with it any
significant ongoing per unit piece cost penalty.
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The primary reason that DOT estimates no increase in average unit piece
cost is that it expects future downsizing programs to generate a per unit
savings, which will generally offset other increases. Once again, DOT has
taken an historical example (i.e. GM's 1977 full size and 1978 mid size
programs) and projected a benefit for future, second round downsizing
However, such second round downsizing will involve changes to

programs.

cars that are already relatively fuel efficient and stress the application
of costly FWD resulting in ongoing piece cost penalties for affected cars.
In addition to the basic conceptual differences between GM and DOT estimates of the impact of future downsizing, DOT also tends to generally
underestimate the ongoing piece cost penalty for other fuel economy
improvement items.

These differences have been identified in detail in

the attached recent GM analysis of the NHTSA Final Impact Assessment and
Rulemaking Support Paper (Attachment I).
Alternative Fuel Economy Schedules
GM disagrees with the discussion in the Report to Congress that cost
effectiveness of the standard is not of importance. Although DOT acknowledges the GM belief that alternative fuel economy improvement schedules
are

cost effective, alternative

more

schedules

were. not adequately

addressed in the DOT Report.
As noted previously, DOT has commented on the ongoing capital changes
which the industry will face in the affected time frame and the major
business risks associated with the possibility of incorrect decisions
forced on the industry by the current standards. In addition to the major
technological

changes

and

associated

risks

involved

in meeting the

current standards, there is also the very real risk that implementation of
technology required
impossibility.
1979-82

period

capacity.

to meet the current standards may be a physical

For instance, GM's requirement for machine tools in the
grows

significantly

faster

than

growth

in

industry

On this basis, it is logical to consider an approach which
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minimizes risks and maximizes cost effectiveness of the program to be
actually implemented. GM believes that adjustment of the current fuel
economy improvement schedule is the most appropriate approach to help meet
the nation's fuel conservation . needs without an unnecessary and
unreasonably harsh economic impact.
Economic

practicability

improvement
requirements
information
significant.

program.
and

must

After

consumer

available, the

be

demonstrated

adjusting
cost

impact

effect on

for

NHTSA's
upward

any

fuel

estimates
to

of

economy
capital

reflect our

best

both GM and its customers is

As shown below, adjustments in the schedule of fuel economy

improvements can result in decreased cost to consumers and fuel savings
benefits.

However, reductions in the consumer cost in the 1981-88 period
are substantially greater than the foregone fuel savings in the same
period. These alternate schedules are, on the margin, more cost effective
than the current front loaded schedule of standards.

(1980 Base)
1981 Through 1988

Current
Standards
Schedule

Linear Schedule Schedule Resulting
Resulting in
in 26 mpg in 1985
27.5 mpg in
and 27.5 mpg
1985
in 1988
(0)/U
Plan
Current Plan
Current
$Billions----

Total Government Regulated
Product Cost to Consumer

37.9

28.7

9.2

22.9

15.0

Cost Benefit of Reduced
Gasoline Consumption

16.6

14.8

1.8

11.8

4.8

Marginal Product Cost
Over Marginal Benefit

7.4

10.2

GM considers the product cost to obtain incremental fuel savings from the
current fuel economy standards over the alternatives unacceptable from a
an economic viewpoint during the 1981-1988 time frame. In this connection, we believe the schedule leading to 26 mpg in 1985 is the most cost
effective and desirable alternative. Accordingly, GM considers adjustment
of the current fuel economy standards schedule significantly more
practical from an economic viewpoint than meeting the existing standards.
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3. Legislative Proposals Recommended by DOT

Proposal to Carry Credits Forward or Back Three Years
The DOT recommends that credits under the Act be carried forward or back
for three

years to enable manufacturers to benefit from their early

conservation efforts and better balance future planning.

While GM does

not plan to violate the standards, we support this proposal since it could
be

useful .in situations where noncompliance was caused by unforeseen

problems.

Low Volume Automobile Manufacturers

The DOT recommends that automobile manufacturers producing fewer than
10,000 vehicles per year be exempt from both fuel economy standards and
the statue's semiannual reporting requirements.

The DOT indicates that

the basis of the recommendation is the unreasonable economic burden placed
on the companies, the administrative burden on NHTSA and the minimal fuel
savings generated by these manufacturers' vehicles.

GM believes that it is unfair to all other automobile manufacturers who
must comply with the fuel economy standards and reporting obligations to
allow certain manufacturers, albeit small, to be totally exempt from any
fuel economy standards or reporting requirements.

If the real issue here

is the administrative burden on both NHTSA and the small manufacturers we
suggest that NHTSA streamline the procedure which exists for setting
alternative standards for small manufacturers and reduce the amount of
information they must report to NHTSA semi-annually.

Domestic Production of Foreign Automobiles
The DOT has proposed to amend the Act to allow foreign manufacturers, who
start production in this country after December 22, 1975, to combine their
domestic fleets and imported fleets for purposes of compliance with the
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average fuel economy standards.

The DOT believes that this amendment may

give foreign manufacturers an incentive to start producing vehicles in
this country and, thereby, increase jobs in the United States.
While it is difficult to tell whether such proposed amendment would actually cause foreign manufacturers to start production of vehicles in this
country, General Motors believes it is objectionable because it unfairly
discriminates against domestic manufacturers.

If foreign manufacturers,

who start production in this country after December 22, 1975, can combine
their

domestic fleet

with

their

imports for purposes of meeting the

standards, they gain a distinct advantage over other domestic manufacturers who have been importing vehicles and counting them in their CAFE
but after MY 1980 cannot include them.
GM believes all manufacturers, domestic and foreign, should be treated
alike under the Act and no specific class of manufacturers should be given
an unfair competitive advantage over other manufacturers of the same product.

Attachments
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General Motors CotManion
General Motors Technical Center
Warren. Michigan 48090

February 14, 1979

Mr. Michael M. Finkelstein
Associate Administrator for Rulemaking
National Highway Traffic Safety Administrition
400 Seventh St., S.W.
Washington, D.C. 20590
Dear Mr. Finkelstein:
In response to your letter of January 15, 1979, to Dr. D. S. Potter, we
are supplying as Attachments I, II and III, General Motors responses:
1) Analysis of the NHTSA 1981-84 Rulemaking Support Paper and Final
Impact Assessment, 2) Economic Issues and Alternatives Associated with
the Fuel Economy Program, and 3) Changes in the Fuel Economy Test
Procedure.
The NHTSA Final Impact Assessment concluded that the Average Fuel
Economy Standards of 22 mpg in 1981, 24 mpg in 1982, 26 mpg in 1983 and
27 mpg in 1984 can be achieved by GM with cost increases to the
consumer averaging $179/car and capital requirements of $2.4 billion.
In light of our most recent experience, we believe this analysis is
inaccurate in the following four major respects that, when combined,
compound the errors and substantially understate the costs to the public and to GM of meeting the standards.
o

First, the NHTSA assessment started with an unrealistically high
estimate of GM's technological capability.

o

Second, this estimate was used to project the application of only
modest amounts of additional unproven technology or high risk
market measures to achieve the standards.

•

Third, the costs of these technologies were understated substantially in many cases in terms of both capital investment and variable cost.

•

Finally, unrelated reductions in maintenance costs were assumed
which further offset the effect of the low estimate for retail
price increases so as to imply a net saving to the consumer.

GM believes that more technology is needed than NHTSA has projected,
and that the optimism regarding our capabilities must be tempered by
the realization that a substantial portion of the technology necessary
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to achieve the 1981-84 standards with a full line of vehicles is still
unproven. Furthermore, additional technology is now required to
offset the real losses in fuel economy imposed by the more stringent
emission standards in model years 1980, 1981 and beyond. To this loss,
we need to simultaneously offset the 0.6 mpg fuel economy loss
resulting from EPA's test procedure changes between MY 1975 and 1980.
These were discussed with you on February 1, 1979.
The capital investment and increased variable costs required to meet
the standards and to offset these losses result in substantially higher
costs to the consumer than NHTSA estimated. NHTSA also assumed a
reduction in maintenance costs which we do not believe will occur as a
result of fuel economy improvements.
NHTSA projected GM's total capital expenditures to meet the 1981-84
standards to be $2.4 billion, of which $1.2 billion was subsequently
excluded as "business as usual" expenditures. The resultant $0.3
billion increase per year was then dismissed as not posing any significant problem for GM. After correcting NHTSA's estimates for technological capability and then making reasonable estimates for capital
investment and variable costs, the picture is quite different.
Meeting both government mandated standards and the challenge of normal
business in the years 1981-84 requires GM to make total capital
expenditures in the 1979 through 1982 time frame approaching $27
billion. About $12 billion of this is to meet government mandated fuels
economy programs. This amount of spending is far in excess of the
NHTSA estimate for the entire industry and certainly represents
significant fiscal problems for GM. Also, the NHTSA estimate of a
retail price increase of $179 per GM car by 1985 is well below GM's
best current estimate of $590 per car for new technology and weight
reduction to improve fuel economy.
Our analysis and critique of the Rulemaking Support Paper and Final
Impact Assessment for 1981-84 Fuel Economy Standards raise the
following significant points:
Attachment I
1.

Technological Capability of Achieving Fuel Economy Standards.
o

The NHTSA assessment contains high estimates of available
technological capabilities and these estimates were used to
project the application of only modest amounts of additional
unproven technology or high risk market measures to achieve
the standards.

o

The validity of the NHTSA assessment is brought further into
question because of subsequent changes in the EPA test
procedure that make the 1977 data base invalid for
projecting manufacturers' future fuel economy capabiities.
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2.

o

The costs of the technological improvements were understated
substantially, in most cases, in terms of both capital
investment and variable cost.

o

Reductions in maintenance costs that are not likely to occur
and are not related to fuel efficient vehicle design were
used to enhance the cost effectiveness of the standards.

Consumer Cost and Manufacturers' Investment to Achieve Fuel Economy Standards.
o

The NHTSA estimate for capital spending for downsizing and
utilizing front wheel drive is underestimated by one-fourth
to one-half.

o

Substitution of aluminum, plastic or High Strength-Low Alloy
(HSLA) steel for cast iron or plain steel can cost up to
$1.25 in variable cost per pound saved plus significant
tooling investment. NHTSA assumed it would add no cost.

o

NHTSA's estimate of $200 million capital spending and
$45/unit variable cost per 500,000 units of 4-speed
automatic transmissions with torque converter clutch is
underestimated by about one-third for investment and about
one-half for unit variable cost.

o

NHTSA's estimated variable cost increase of $150 for diesel
engines
compared
to
equivalent gasoline engines is
understated by nearly two-thirds.

o

NHTSA's estimate of $3.3 billion capital expense for the
entire industry to meet the fuel economy standards through
1984 is well below GM's forecasted capital requirement of
over $12 billion for GM alone for the 1981 to 1985 time
period.
•
Meeting the existing federal standards with no profit to GM
should increase the consumer cost of our passenger cars by
$945 in 1985 over 1979. $590 of this is for fuel economy
only. The balance is for safety and emissions control.

o

3.

Economic Issues
o

The NHTSA claims that the costs of less stringent standards
are greater than those selected for the rulemaking procedure
are without foundation.

Attachment II
The current fuel economy standards contribute substantially and unnecessarily to increasing consumer costs.
Alternate schedules of
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standards which would reduce the necessary investment and consumer
costs without significantly affecting energy consumption would be in
the public and national interest. Two such alternate schedules which
we have previously suggested to NHTSA are detailed in Attachment II.
Economic Issues and Alternatives Associated with the Fuel Economy Pro-

812T
o

GM's analysis of Alternate Schedule A would provide linear MPG
improvements of 1.5 MPG annually from 1980 to 1985 when the
standard would reach 27.5 MPG. This would reduce GM capital
spending more than $1 billion and reduce the consumer cost of the
average 1985 GM car by $140.

o

GM's preferred Alternate Schedule B would increase standards by 1
MPG annually through 1984, 2 MPG in 1985 and 1/2 MPG for 1986
through 1988 resulting in 27.5 MPG in 1988. This would reduce GM
capital spending more than $4 billion and reduce the cost to the
customer by $305 in 1985.

o

The cumulative difference in fuel consumption between the current
standard and Alternate Schedule B between 1980 and the year 2000
is not significant.

o

The cumulative product cost of the GM fleet between 1980 and 1988
when compared to the fuel saved will result in an excess cost to
consumers of $10.2 billion at current standards commpared to
Alternate Schedule B. On average, this amounts to over $1 billion
each year for a questionable benefit to the nation.

Attachment III
Over the years, EPA has continually modified the Fuel Economy Test
Procedure for a variety of reasons. GM has recently conducted a test
program to collectively quantify the fuel economy impact of these
evolving changes. The details of the program and our findings are
discussed in Attachment III: FE-1567, January 31, 1979:
o

Changes made in the EPA test procedure between MY 1975, the base
year for test procedures specified by EPCA, and MY 1980 account
for at least 0.6 mpg (3.2%) loss in GM's Corporate Average Fuel
Economy. To date, NHTSA has not compensated for this loss.

In summary, we believe the current front loaded standards (2 mpg
increments in 1981-1983) will require an unprecedented level of capital spending. The accelerated use of costly new technology in our
products will result in a substantial increase in the cost of our
vehicles, especially in the early 1980's. In view of the significant
developments that have occurred and the additional attention which has
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been given to the issue since the 1981-84 standards were set, we urge
the NHTSA to carefully reexamine the relationship between the added
investment requirements, added consumer cost, and the savings in
lifetime fuel cost for the current front-loaded standards versus more
moderate alternate schedules. We also recommend that NHTSA update
their assessment of technological capabilities based on the latest
available data now in their possession.
Very truly yours,

T. M. Fisher, Director
Automotive Emission Control
1APSH/201/1
Attachment
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ATTACHMENT

GENERAL MOTORS CORPORATION
ANALYSIS OF NHTSA'S JULY, 1977 RULEMAKING SUPPORT PAPER
AND JUNE 30, 1977 FINAL IMPACT ASSESSMENT
OF THE AUTOMOTIVE FUEL ECONOMY STANDARDS
FOR MODEL YEAR 1981-84 PASSENGER CARS
February 1, 1979
Summary
This analysis based on our latest estimates identifies some significant
examples which lead to serious reservations concerning the accuracy or
degree of confidence in the conclusions drawn in NHTSA's July, 1977
assessment.
The NHTSA Final Impact Assessment concluded that the Average Fuel Economy
Standards of 22 mpg in 1981, 24 mpg in 1982, 26 mpg in 1983 and 27 mpg in
1984 can be achieved with cost increases to the consumer averaging $179/GM
car and capital requirements of $2.4 billion. In light of our most recent
experience, the analysis is inaccurate in the following four major
respects

that, when combined, compound the errors and substantially
understate the costs to the public and to GM of meeting the standards.
o

First, the NHTSA assessment started with an unrealistically high
estimate of GM's technological capability.

o

Second, this estimate was used to project the application of only
modest amounts of additional unproven technology or high risk market
measures to achieve the standards.

o

Third, the costs of the technological improvements were understated
substantially in many cases in terms of both capital investment and
variable cost.
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o

Finally, unrelated reductions in maintenance costs were used to further offset the effect of the low estimate for retail price increases
so as to imply a net saving to the consumer.

GM believes not only that more technology is needed than NHTSA projected,
but our optimism regarding our capabilities must be tempered by the
realization that a substantial portion of the technology necessary to
achieve the 1981-84 standards with a full line of vehicles is still
unproven.

Furthermore, additional technology is required to offset the

real losses in fuel economy imposed by the more stringent emission
standards in model years 1980, 1981 and beyond as well as the fuel economy
losses caused by EPA's test procedure changes. The technology requires
much more capital investment than NHTSA estimated and results in higher
costs to the consumer than NHTSA estimated. NHTSA also assumed reductions
in maintenance costs which we do not believe will occur as a result of
fuel economy improvements.
This critique is focused on three key aspects of the assessment:
1.
o

Technological Capability of Achieving Fuel Economy Standards.
The

NHTSA

assessment

contains

high

estimates

of

available

technological capabilities and these estimates were used to project
the

application

of only

modest

amounts

of additional unproven

technology or high risk market measures to achieve the standards.
o

The costs of these technologies were understated substantially, in
most cases, in terms of both capital investment and variable cost.

o

Reductions

in

maintenance

costs

that

are

not

related

to fuel

efficient vehicle design were used to enhance the cost effectiveness
,of the standards.
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2.

Consumers Cost and Manufacturers' Investment to Achieve Fuel Economy
Standards.

o

The

o

Substitution of aluminum, plastic or High Strength-Low Alloy (HSLA)
steel for cast iron or plain steel can cost up to $1.25 in variable

NHTSA estimates for capital spending for downsizing and
utilizing front wheel drive are underestimated by one-fourth to more
than one-half.

cost per pound saved in addition to a significant tooling investment.
NHTSA assumed it would add no cost.
o

NHTSA's estimate of $200 million capital spending and $45/unit variable cost per 500,000 units of 4-speed automatic transmissions with
torque converter clutch is underestimated by about one-third for
investment and one-half for unit variable cost.

o

NHTSA's

estimated

understated

by

variable

nearly

cost of S150 for diesel engines is

two-thirds

as

compared

to an equivalent

gasoline engine.
o

NHTSA's estimate of $3.3 billion capital expense for the entire
industry to meet the fuel economy standards through 1984 is well
below the capital requirement for GM alone of over $12 billion for
the 1981 to 1985 time period.

o

3.
o

To meet all the existing standards and with no profit to GM, the consumer cost of our passenger cars will increase $945 by 1985 over
1979.
Economic Issues.
The NHTSA claims that the costs of less stringent standards are
greater than those selected for the rulemaking procedure are without
foundation.
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Discussion
1.

Technology

NHTSA's most recent and most detailed assessment of GM's implementation of
the various technologies across our product lines was completed during
1977, and was published in NHTSA's Rulemaking Support Paper Concerning The
1981-84 Passenger Car Average Fuel Economy Standards dated July, 1977. At
that time, NHTSA projected GM's maximum feasible fuel economy capability
to be as high as 28.9 mpg in 1985. That. assessment was made at a time when
the industry had:

(a) very little practical experience with the pro-

duction implementation of these new fuel economy technologies, (b) a limited understanding of the extent of actual improvements that are feasible,
(c) assumed that more stringent emissions standards would not result in a
fuel economy penalty, (d) assumed that EPA would not change the test
procedures to affect measured fuel economy, and (e) had already optimized
fuel economy to a procedure which was modified from the 1975 procedure
resulting in a higher baseline than the 1975 procedure would have provided
and this baseline was used by NHTSA to project our future capabilities.
Although General Motors does not seriously disagree with the general conclusions reached by NHTSA on some of the incremental fuel economy improvements that have been attributed to specific individual forms of technology, current examination reveals a number of areas of disagreement.
Overall, GM disagrees with NHTSA's conviction that the individual technological

improvements

considered

in

sufficiently developed and demonstrated.

their

analysis

have

been

The "engineering analysis and

other means" referred to by NHTSA in the Support Document does not provide
a sufficiently reliable estimate of the achievable fuel economy of future
passenger

automobiles.

The following briefly discusses some of the

specific areas of disagreement.
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Front Wheel Drive
NHTSA asserted that there are no technological reasons prohibiting the use
of front-wheel-drive (FWD) powertrains in all vehicles by 1985. The fact
is, there are several serious engineering and practical limitations that
make this assertion unsupportable.

In addition to the enormous capital
requirements, these limitations include insufficient product development
and tooling lead time, as well as possible consumer resistance to potential compromises in overall vehicle performance and utility such as
trailer tOwing capabilities. Also, the required production capacity for
new engines and transmissions suitable for FWD must be developed and all
new completely redesigned steering, braking, suspension, electrical and
driveline components must be tooled. This would require retooling and
rearrangement of virtually every GM engine, transmission and component
manufacturing plant within a period of less than six years. Even on an
accelerated basis, complete conversion of all manufacturing facilities
and product designs to FWD does not appear feasible until approaching the
1990 time frame.
Reduced Acceleration Performance
Another element of NHTSA's analysis predicted a 10% reduction in acceleration performance could be achieved by the 1981 model year and this would
increase fuel economy by an additional 4%. This implies that reduction of
acceleration performance is an action a manufacturer can take without
regard to consumer preference. In practice this is not the case. The
average performance level of a manufacturer's fleet is actually
influenced .most by the powertrain sales mix within the individual car
lines. Only by restricting the availability of high CID x N/V (higher
performance) powertrain combinations can a manufacturer reduce his fleet
acceleration performance. Such actions carry high risk of

average

consumer resistance not only from those whose driving patterns require
higher performance such as mountain driving, trailer pulling and police
fleets, but also to the consumer who is accustomed to a minimum level of
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performance

for

passing

and

merging

maneuvers.

consumer

Current

preferences are indicating a low acceptance for GM passenger cars with 060 mph

acceleration

currently

offer

powertrains

times

improved

which

produce

greater than 15 seconds, even though we
fuel

economy

performance

in
in

our

the

standard
15-20

equipment

second

range.

Currently, 30% of GM sales have performance levels in excess of 15
seconds.

To date, the trend toward reduced performance has been very

gradual with GM's average 0-60 mph acceleration time increasing from about
13.6 sec. in 1975 to 13.9 sec. in 1978. GM believes that any major future
shifts in consumer acceptance of lower acceleration performance may not be
voluntary and may require significant restriction of product availability
and consumer choice with the attendant risk of lost sales.
Additivity
In determining individual manufacturer's (and ultimately the industry's)
technological capabilities to improve fuel economy, the Agency generally
used the upper end of the range of estimates of potential improvements for
individual technologies.

Moreover, the schedule of implementation of the

technologies was also on the basis of maximum feasibility without apparent
consideration for supporting essentials such as lead time, cost, customer
acceptance or production feasibility.

Our most recent information indi-

cates that the NHTSA assessment was based on highly speculative data, and
optimistic assumptions.
Not only did NHTSA use the most optimistic estimates for the individual
technologies, but then simply arithmetically added each of the fuel economy improvement increments to arrive at the total estimate.

This is a

technically' invalid methodology. In the preamble to the Final Rulemaking
for the 1981-84 Passenger Car standards, NHTSA stated that the validity of
this additive method of calculating the estimate has not been seriously
challenged

by

the

industry.

This observation does not, in itself,

substantiate the technical validity of the method.

Simple relationships

between the various classes of technologies for different vehicle classes
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had not been determined.

Limited testing and simulation of vehicles

equipped with multiple items of technology are now showing that many of
the items can not be arithmetically added. To date some examples are:
1.

Both reduced axle ratio and transmission overdrive cannot be added on
the same vehicle because both accomplish reduced N/V ratio (engine
speed/road speed).

2.

Reduced parasitic losses (improved efficiency of accessory drives
such as used for driving the water pump or air conditioner) are not
fully additive with reduced N/V because lower N/V ratios reduce
accessory losses.

3.

Technologies that improve fuel economy by reducing engine pumping
losses (pulling air into the engine and pushing exhaust out) are not
additive with each other because they effect the same pumping loss
improvements.

4.

Variable

displacement engines and

reduced N/V are not additive

because they both in effect reduce CID x N/V and raise engine load
factor. They also tend to increase emissions thus causing a further
fuel economy loss when they are offset to bring .emissions into
compliance.
5.

Friction

reducing

devices

(mechanical

friction

reduction)

and

improved motor oils are not fully additive. Also, friction reduction
by either method is not fully additive with reduced N/V ratios.
6.

Technologies that increase average engine load factor (i.e., reduced
performance) are not additive to technologies that reduce pumping
losses.

7.

Idle speed control is not additive with more efficient torque converters.

Also,

reduced

performance requirements.

idle

speed

increases

engine

accessory
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In addition, it appears that NHTSA double-counted the potential improvements attributable to weight reduction resulting from redesigning to
reduce weight (downsizing) and material substitution.

Substitution of

materials is an integral part of redesigning a vehicle and is utilized to
the extent practicable based on the variety of considerations that are
relevant at the time the vehicle is being redesigned. Piecemeal material
substitutiln after a downsized vehicle is introduced cannot significantly
effect EPA fuel economy unless a model is moved into a lower EPA inertia
weight class. This requires an incremental weight reduction of 250 pounds
for vehicles classified over 3000 pounds and 125 pounds for vehicles under
3000 pounds. Such large weight reductions would require extensive substitution of premium materials that are usually associated with an all new
vehicle design.
Lubricants
NHTSA assumed that improved engine oils would increase average fuel economy by 2% in 1981.

GM had hoped to be able to recommend customer use of

lower viscosity (SAE 7-1/2 W-30) engine oils by MY 1981 contingent on successful completion of durability tests with such oils.

We now find that

some of these oils tend to increase oil consumption rates which adversely
effects catalyst performance.

The very stringent statutory emission

standards for MY 1981 will not permit any loss of catalyst performance and
we are most concerned that the higher oil consumption rates will cause a
loss of fuel economy for some engines due to necessary engine calibrations
to restore emissions to the required levels.

As a consequence, the

universal application of lower viscosity oils to improve fuel economy is
not assured by 1981. Testing of friction modified oils is continuing, and
we hope to be able to recommend and use such oils in certification tests
by 1983.
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Test Procedure Changes
The validity of NHTSA's July 1977 assessment is brought further into question by virtue of the fact that the fleet fuel economy data base from
which NHTSA projected each manufacturers future capability is no longer
considered to be valid or representative.

In General Motors case, our
real world experience in certifying our 1978 and 1979 fleets resulted in a
significant decline in this baseline. The results of a recently completed
test program to quantify the effect of the test procedure changes made
from 1975 to 1980 show a 0.6 mpg penalty to GM's fleet average fuel
economy. Moreover, the modifications made by EPA to the test procedure
not only contributed to the shift in the fuel economy baseline data, but
significantly modified the level of expected improvements for certain
technologies such as manual transmissions. Therefore, on its own motion,
the NHTSA should amend the fuel economy standards or adjust the 1980 and
beyond fuel economy calculations accordingly.
Emission Penalties
With respect to the impact of emissions standards on fuel economy, NHTSA
assumed a "0% penalty relative to 1977 fuel economy" for future models. In
our recent comments to NHTSA we indicated that based on present data, we
are projecting a 5% penalty attributable to 1980 emissions requirements
and a minimum 3% penalty for 1981 emission standards compared to a 1979
base.

These penalties are the result of engine hardware and calibration
changes required to meet the applicable standards and are over and above
any penalty imposed by changes in the EPA test procedures in the interim.
At this time General Motors does not believe that it will be possible to
It is important to note that because of the test

offset these penalties.

procedure changes between MY 1977 and MY 1979 we would expect these
penalties to be even larger when projected from the more optimistic MY
1977 fuel economy baseline.
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2.

Consumer Cost and Manufacturer's Investment

Costs of Technology and Weight Reduction
NHTSA projected that during the 1981 to 1984 model years average industry
retail car prices would increase $195 ($49/year) and the total industry
would require $3.3 billion in capital to meet the standards. NHTSA estimated the costs (capital, variable and maintenance) associated with specific fuel economy improvement measures as follows based on 400,000 units
of annual production:
NHTSA ESTIMATES

Item

Capital
Requirement
$ Millions

Downsize
Material Substitution
Automatic TransmissionManual Transmission
Diesel Engine
Lubricants
Accessories
Aerodynamic Drag
Rolling Resistance

400
15
200
10
150
0
0
0
0

Maintenance
Cost to
Consumer
Variable Cost
(Incr.)/Decr.
(Incr.)/Decr.
$/Car
225
0
(45)
(25)
(150)
(5)
(10)
(10)
(35)

260
120
(40)
0
200
0
0
0
0

*500,000 units annual production
(from Table 1-5, NHTSA Final Impact Assessment of AFES for MY 1981-84
Passenger Automobiles, June 30, 1977)
Substantial disparity exists between NHTSA economic estimates and GM
experience and current estimates.

We currently estimate consumer cost

increases of $590 per GM car by 1985 for new technology and weight reduction to improve fuel economy.

The disparities in the estimates for each

of the major areas are discussed below:
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Downsizing
NHTSA has estimated the capital requirement for downsizing at $400 million
for 400,000 units of production.

While this estimate compares favorably
with the GM programs to downsize the 1977 model full size cars and the
1978 model intermediate size cars, it should be noted that many capital

intensive major components (engines, transmissions, axles, steering,
brakes, etc.) were carried over from previous models into the new downsized body and chassis. For this reason, downsizing of our large cars was
far less *expensive than we project it to be for cars that are already
small.
Indeed, GM has advised NHTSA that the second round of downsizing will be
much more expensive since it will probably require increased application
of front-wheel-drive (FWD) in order to improve fuel economy whdle maintaining passenger and luggage space. FWD requires all new tooling for
completely redesigned powertrain, suspension, steering and braking components. The forthcoming introduction of GM's new front wheel drive compact 1980 models required spending in excess of $1.7 billion for about
700,000 cars per year which is nearly $1.0 billion for 400,000 units using
NHTSA's basis. About one-third was for the new components required for
FWD and does not include expenditures for increased production capacity of
new compact cars. This is 2-1/2 times the cost estimated by NHTSA. It
appears that NHTSA overlooked the significant contribution of new component costs on FWD vehicles which would account for much of the shortfall
in the estimate.
NHTSA estimated that downsizing will result in a $225 per unit variable
cost saving based on an implied reduction in the amount of materials used
and the cost of 750 pounds at $.30 per pound. The downsizing of GM's 1977
model full-size cars and 1978 mid-size cars achieved variable cost savings
of only about 25 to 30 percent of the NHTSA estimated levels. The downsizing of these relatively large cars represented the highest level of
possible. Downsizing of small cars or the second round of

savings
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downsizing will probably result in higher variable costs instead of lower
costs. During downsizing, smaller, lighter cars require significant cost
increases

to

packaging,

retain

safety,

performance

and

durability

characteristics that tend to offset the postulated savings. For example,
front-wheel

drive

being

powertrains

used

to

provide

packaging

efficiencies actually result in vehicle variable cost increases.
NHTSA further estimated a 8260 per car reduction in maintenance expense
will result from downsizing based on a purported relationship of maintenance to weight.

Such an estimate cannot be supported as being a result

of downsizing for fuel economy.

Our efforts to reduce maintenance costs

to the consumer in the past and in the future are completely separate from
the effort to improve fuel economy.

Maintenance schedules have not

changed appreciably in downsized cars and any savings due to fewer spark
plugs, smaller tires, etc. are likely to be offset by the added expense
inherent with the increased design complexity such as with front wheel
drive powertrains.
Materials Substitution
NHTSA estimates that substitution of lightweight materials such as aluminum and plastics would require only $15 million in capital investment and
result in no change in variable cost. It appears NHTSA has used cost data
on material substitution that is an integral part of a downsizing program
as being representative of costs for material substitution in all cases.
The GM cost data based on 4.90,000 units for downsizing programs ($400 million for 1977 model full size, $1.0 billion for 1980 model compacts)
already includes material substitution to the extent that it is economically and technically reasonable.

NHTSA's estimate significantly under-

states the economic impact of material substitution beyond a major downsizing program.
Some forms of lightweight material substitutions are so expensive that
NHTSA's

expenditure estimates

would

not even support General Motors
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experimental programs.

Some of the most attractive means to achieve
sizeable weight reductions are to replace cast iron engine blocks and
heads with aluminum. This action would require replacing much of GM's
cast iron
foundries with aluminum casting facilities.
Capital
requirements for just one new aluminum foundry would be about $600
million. Existing sheet metal presses and dies require modification to
process aluminum or HSLA steel at equivalent production rates. Also since
this equipment cannot process plastics, new plastic forming and molding
equipment will require substantial capital spending. Variable cost
penalties of aluminum replacing cast iron or steel can range up to $1.25
per pound saved.
It should be noted that most of the relatively
inexpensive and easily accomplished material substitutions have already
been made.
Similar to the previous analysis on downsizing, NHTSA also estimates a
reduction in maintenance costs of $120 per carfor materials substitution
based on the same purported relationship to vehicle weight. Such a
savings for future material substitutions is not likely to occur since
maintenance requirements are not likely to change and replacement costs of
the more costly components will increase.
Transmissions
NHTSA estimated the costs of all new automatic transmissions (four speed
with torque converter clutch (TCLU)) at $200 million in capital investment
for 500,000 units of annual production and $45/unit added variable cost.
We find that the investment is understated by one-third and the unit variable cost is understated by one-half. NHTSA apparently assumed that these
transmissions can be phased into all of our car lines between 1980 and
1985. GM's analysis of this approach indicates such a program would
represent inefficient use of capital and an excessive increase in first
cost to the consumer. It would also reduce our flexibility and severely
tax our engineering and facilities resources which would better be devoted
to development of optimized transmissions for FWD powertrains.

Although
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GM intends to tool capacity to produce some four speed TCLU transmissions
for interim

application

on specific RWD vehicle configurations, we

believe a more reasonable approach is to phase in smaller four speed TCLU
transmissions as part of the FWD powertrains for new vehicle designs as
they are introduced.

We are reluctant to invest heavily to tool very many

large four speed TCLU transmissons for our intermediate and full size RWD
vehicles when these transmissions may become prematurely obsolete when
these vehicles are further downsized or possibly converted to FWD.
The future impact of manual transmission improvements is expected to be
negligible because of limited sales penetration and the new EPA test
procedures

which

in

many

cases

eliminate

the

advantage

of

these

transmissions.
Diesel Engines
NHTSA estimated the capital requirements for 400,000 diesel engines at
5130 million.

This roughly corresponds to our cost experience with

dieselization of the GM 260 and 350 V-8 diesel engines from suitable gasoline engine capacity. However, our other gasoline engines are not readily
convertible and new facility investment well in excess of $400 million
would be required for 400,000 units annual volume of newly designed diesel
engines.
NHTSA estimated the added variable cost for a diesel engine is only $150
per unit.

GM estimates the current variable cost penalty for a diesel

engine is approximately $300-$400 per unit over a comparable displacement
gasoline engine.

While at higher future volumes this cost could decrease

somewhat, future stringent diesel emission standards could increase the
cost substantially.
NHTSA assumed a reduction in maintenance cost for diesel engines to provide a $200 per unit savings over 100,000 mile vehicle life. GM estimates
that diesel maintenance costs exceed those of a gasoline engine by $150
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per unit in 50,000 miles. The reduction in tune-up expense is more than
offset by the need for more frequent filter and oil changes. This cost
could be further increased with the addition of more emission control
technology to control NOx and particulates since oil change intervals may
also have to be further shortened to provide acceptable durability with
the addition of such controls.
Diesel engines are an area of prime concern to GM because they are an
integral part of our plans to improve fuel economy while retaining vehicle
utility. The loss in average fuel economy that could occur as a result of
the January 10, 1979 EPA announcement of stringent particulate standards
in MY 1981 and 1983 could seriously disrupt our plans to improve CAFE
through 1985 if those standards are implemented. The technology to meet
these standards has not been developed and if we are unable to find suitable technology a loss of up to 0.8 mpg in GM CAFE would accrue by 1985.
This penalty would have to be recovered through the use of technologies
with even more unfavorable cost effectiveness and restriction of consumer
ch6ice.
Lubricants
NHTSA assumed that improved lubricants would add $5 to the variable first
cost of future cars with no increase in maintenance cost to the consumer.
The synthetic base and partially synthetic lower viscosity oils that are
currently available to the consumer carry a price premium of up to $2.75
per quart over conventional SE quality oils. Other friction modified
petroleum base oils are about 25( to 40(/quart more expensive. If 50
quarts of oil were required for lifetime scheduled maintenance, the added
maintenance' cost with fuel efficient oils would range from $12.50 to
$137.50 based on the current price premiums for fuel efficient oils.
While most fuel efficient oils are cost effective to the consumer in terms
of fuel cost savings, the added maintenance cost should still be
considered in any cost benefit analysis of fuel economy improvements.
Moreover, the use of low viscosity lubricants and the associated increase
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in oil consumption would be expected to increase maintenance costs for the
increased volume of oil required over the lifetime of the vehicle.
Improved Accessories
NHTSA estimates that accessory improvements can be implemented in production with no requirement for capital expenditues and very modest increases
in variable cost. To the contrary, we have found that making any significant change in an accessory to improve its eIficiency or reduce its weight
generally requires significant changes in the design or even an all new
design which in turn requires considerable capital investment.

As an

example, introduction of lighter and more efficient air-conditioning compressors required capital investment in the order of $20 million for an
annual volume of 400,000 units.
Rolling Resistance
Reducing rolling resistance also involves added cost. Suspension system
changes to accommodate higher pressure tires on 1980 full size cars alone
is requiring an investment of nearly $2 million for each 400,000 units of
annual

production.

Also, modifications to reduce disc brake losses

require an investment of $70 million for applicable vehicles.
Cost/Effectiveness Considerations
The benefit-cost relationship of a particular technological option calculated at a low fleet average baseline fuel economy, such as 20 mpg, may be
substantially less favorable, or actually unfavorable, when that same
technologicAl improvement is added to a fleet of vehicles which have been
improved with other technologies to the 26 mpg level.
For example, a 10% technology gain for a 20 mpg fleet (+2 mpg) would save
0.00455 gal/mile while a 10% gain for a 26 mpg fleet (+2.6 mpg) would save
only 0.00349 gal/mile or 23% less consumption benefit for the same tech-
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nology.
fuel

This inherent consumption relationship of declining benefit as
improves
year to year makes it essential that

economy

cost/effectiveness be reevaluated and adjusted to reflect the existing
fleet baseline consumption.
The benefit to cost ratio is further diminished as the cost of new technology rises year to year in real terms making it more and more difficult
to justify the higher first cost to the consumer and increased capital
spending requirements for this technology.
Capital Spending
As shown in Exhibit I, GM's capital spending in the three-year period
1973-75 amounted to about $7 billion including spending to meet mandated
standards for safety, emissions and fuel economy. In the 1976-78 period,
spending was in the area of $10.5 billion.

We will have to make investments of about $27 billion in the 1979-81 period, over half of which is

for mandate.] standards. About 90% of this investment for mandated
standards (approximately $10 billion) will be needed to meet the current
fuel economy standards.
This is an unprecedented level of capital spending. Any product restrictions necessary to meet the fuel economy standards could result in lost
sales seriously impairing our ability to generate the funds necessary for
future product programs and possibly causing significant layoffs and economic dislocations in the auto industry and the country.
We note that NHTSA's estimates of future total industry sales volumes were
based on outputs using the Wharton model in accordance with NHTSA's input
definitions and assumptions. It is our understanding that the mandated
fuel economy standard was not a variable considered in the econometric
model. This indicates that NHTSA assumed they could set any scheduled
CAFE improvement without affecting sales volumes. General Motors does not
agree with that assumption.
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Cost to Consumer
To meet the current government mandated standards for safety, emissions
and fuel economy, we estimate that the consumer cost of passenger cars
will increase by $590 per car in 1981 and $945 by 1985 over 1979. The
annual impact on consumer costs is shown on Exhibit II along with the percent increase over the average car price in the prior model year. (These
costs are at the 1978 economic level and do not include any factor for
inflation.) The chart also shows the steep rise in consumer costs during
the 1981-83 period. This results primarily from the current front-loaded
fuel economy standards.
In addition to the front-loaded standards, two other factors have caused a
decline in our fleet average necessitating further expenditures to regain
the loss.
changes.

These two areas are emissions standards and test procedure
The more stringent 1980 model year emission standards will

result in a 5% loss in fuel economy, and for the 1981 standards a minimum
3% loss will be incurred relative to the 1979 baseline. Even though GM
had stated that new technology and new emission hardware could offset this
penalty, at this time we do not believe this can be accomplished. With
respect to test procedure changes made by the EPA since 1975, it appears
from an eleven-car test fleet that the changes account for a downward
shift of at least 0.6 mpg in GM fleet average fuel economy.
3.

Economic Issues

Even if the cost estimates shown in the Final Impact Assessment were accurate, the analysis does not fully support the levels or timing of the 1981
to 1984 fuel economy standards.
First, the NHTSA estimates would show that the consumer costs of going
from 26 to 27 mpg in 1984 nearly equal the benefits of gasoline savings.
The following shows the year to year changes in retail auto prices and the
present value of the gasoline costs.
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Model
Year

NHTSA Estimates
Retail Price
Increase*

CAFE
Standard

1981
1982
1983
1984
TOTALS

22
24
26
27

Present Value of
Gasoline Savings**

$ 60
39
38
58
$195

$203
168
144
63
$578

*Page 1-21, NHTSA's Final Impact Assessment of the Automotive Fuel
Economy Standards for MY 1981-84 passenger cars.
**From the table on Page 1-25.

Note that the present value of gaso-

line savings (based on gasoline priced at 65

per gallon) used by

NHTSA assumes that manufacturers will exceed the standards. This is
not a valid assumption when comparing alternative levels of the standards which should be the purpose of the analysis.
Also, the purpose of the analysis should have been to evaluate both the
timing and level of the standards. while this is discussed in Section IV,
NHTSA

claims

that

the

cost

of

less-stringent standards (Schedule A

through D on Page IV-9) are greater than those selected for the rulemaking
procedure.

This is inconsistent in logic and disagrees with the data

provided by manufacturers.
the

method

of

cost

NHTSA arrived at the higher costs by changing

calculation--including

alternatives of Section IV.

diesel

engines

in

the

Thus, the retail prices shown on Page IV-16

cannot be compared to the average price increase of $195.
Further, we seriously question the validity of the assumption that the
increased capital expenditures would result in employment increases to
more than offset the job losses in the auto industry.

This fails to

recognize that much of these expenditures result in reduced productivity
for the economy and that both the timing and the effect of the capital
expenditures would be quite different than assumed by NHTSA. The discussion also fails to consider that capital expenditures of similar magnitudes, if directed toward the expansion of alternative energy sources,
might increase productivity while achieving even greater reductions in
oil imports.
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Exhibit II

•INCREASED CONSUMER COST
FOR GOVERNMENT STANDARDS
OVER 1979 MODELS (DOLLARS/CAR)
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ATTACHMENT

GENERAL MOTORS CORPORATION
ECONOMIC ISSUES AND ALTERNATIVES
ASSOCIATED WITH THE FUEL ECONOMY PROGRAM
February 1, 1979
Summary
The NHTSA has projected GM's total capital expenditures to meet the 198184 standards to be $2.4 billion, of which $1.2 billion was subsequently
excluded as "business as usual" expenditures. The resultant $0.3 billion
increase per year is then dismissed as not posing any significant problem
for GM.

After correcting NHTSA's estimates for technological capability

and then making reasonable estimates for capital investment and variable
costs, the picture is quite different.
o

The NHTSA claims that the cost of less stringent standards are
greater than those selected for the rulemaking procedure are without
foundation.

o

GM's

analysis of Alternate Schedule A

would

provide linear MPG

improvements of 1.5 MPG annually from 1980 to 1985 when the standard
would reach 27.5 MPG.

This would reduce GM capital spending more

than $1 billion and reduce the consumer cost of the average 1985 GM
car by $140.
o

GM's preferred Alternate Schedule B would increase the standards by
1 MPG annually through 1984, 2 MPG in 1985 and 1/2 MPG for 1986
through 1988 resulting in 27.5 MPG in 1988.

This would reduce GM

capital spending more than $4 billion and reduce the cost to the
customer by $305 in 1985.
o

The cumulative difference in fuel consumption between the current
standard and Alternate Schedule B between 1980 and the year 2000
amounts to about four months fuel used over this 20 year period, a

II
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fuel savings which hardly justifies the substantial cost penalties
of more ambitious schedules.
o

The cumulative product cost of the GM fleet between 1980 and 1988
when compared to the fuel saved will result in a cumulative excess
cost to consumers of $10.2 billion at current standards compared to
Alternate Schedule B.

On average, this amounts to over $1 billion

each year for a questionable benefit to the nation.
As shown in Exhibit I, meeting the 1981-84 standards requires GM to make
capital expenditures in the 1979 through 1982 time frame approaching $27
billion of which over $12 billion is to meet government mandated programs.
In the 1981-85 time frame over $12 billion in capital will be needed for
GM to meet the standards set by NHTSA.

This amount of spending is far in

excess of the NHTSA estimate for the entire industry and certainly represents significant problems for GM.
NHTSA has estimated a total additional retail price increase for G1 of
$179 per car by 1985 which is also well below our best current estimate of
$590 per car for new technology and weight reduction to improve fuel economy.
From the viewpoint of impact on the consumer, it is essential that any
estimates of retail price increases attributable to specific programs
such as fuel economy be made in conjunction with all other regulatory
programs so the magnitude of the total impact is understood. As shown in
the attached Exhibit II our estimate of total cost of automobile related
regulation (with no profit to GM) increases 8785 during the 1981-84 period
which refletts the impact of the front-loaded fuel economy standards and
reaches an overall total of $945 per car from 1980 through 1985.
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Discussion
Alternative Recommended Fuel Economy Standards for Passenger Cars
The

current

fuel

economy

standards

contribute

unnecessarily to increasing consumer costs.

substantially

and

Alternate schedules which

would reduce the necessary investment and consumer costs could reduce the
impact of government regulation. The NHTSA has the authority to modify
the standards for 1981-1984 and to lower the 1985 standard to 26.0 mpg.
Two such alternate schedules, which we have previously suggested to NHTSA,
Alternate Schedule A provides for linear mileage
are shown below.
improvements of 1.5 mpg annually from 1980 to 27.5 mpg in 1985. Alternate
Schedule B, increasing by 1 mpg annual increments through 1984, a 2 mpg
increase in 1985 and 1/2 mpg from 1986 to 1988 will result in 27.5 mpg in
1988. Although Alternate Schedule A would reduce capital spending by more
than $1 billion, if Alternate Schedule B were implemented, GM capital
spending requirements could be reduced by more than $4 billion, and could
substantially reduce consumer costs.
Alternate Schedule
A (mpg)
1980
1981
1982
1983
1984
1985
1986
1987
1988

20.0
21.5
23.0
24.5
26.0
27.5

Alternate Schedule
B (mpg)
20.0
21.0
22.0
23.0
24.0
26.0
26.5
27.0
27.5

Consumer Cost Comparisons
Shown on Exhibit III are the increased consumer costs for the current and
alternate schedules over 1979 models. This shows that either alternate
schedule could result in lower consumer costs compared to the current fuel
economy standards. The greatest difference would occur in 1983--a

769
difference of $410 between the current schedule ($925) and GM Alternate
Schedule B ($515).
Exhibit IV shows the effect of government mandated standards for safety,
emissions and fuel economy on consumer costs, and the tempering effect of
Alternate Schedules A and B.

Specific fuel economy costs are shown in

parentheses.
Meeting the current fuel economy standards schedule results in increased
regulation related cost to the consumer over a 1979 car of $945 in 1985.
Alternate Schedule A reduces this cost increase to $805/car by: reducing
aluminum substitution by about 75 lbs. ($105/car); eliminating a second
module of diesel engines ($30) and lockup 3-speed automatic transmissions
($15); and, finally, reduced application of roller lifters ($5) and
variable valve overlap ($5).
The cost penalty in 1985 can be further reduced to $640 under Alternate
Schedule B

elimination

by:

of

a Transverse FWD car program ($50);

deletion of an additional 60 lbs. of aluminum substitution ($80); and not
tooling some four-speed TCLU transmissions or converting a number of
automatic transmission ($35).
Fuel Consumption
With Alternate Schedules A and B some additional fuel would be consumed
compared to consumption under the current standards.

According to GM

estimates, the fuel consumed by the GM new car fleet in the 1981-88 period
under the current standards would be 294.4 billion gallons; under Alternate Schedule A, 296.9 billion gallons; and under Alternate Schedule B,
301.3 billion

gallons.

Projected

to the year 2000, the cumulative

difference in consumption from 1980 for Alternate Schedule B compared to
the current standards amounts to about 9.5 billion gallons -- the equivalent of only about four months fuel used over this 20-year period. For
the 1988 new car fleet, there would be no difference in the amount of fuel
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consumed under the current or these alternate schedules, since for that
year all approaches would have the same 27.5 mpg standard.
Product Cost vs. Fuel Cost Saving
Based on the GM fleet of cars, the cumulative product cost to consumers
between 1980 and 1988 under the current schedule of standards will amount
Under Alternate Schedules A and B, cumulative product
costs would be $28.7 billion and $22.9 billion respectively. These are
shown on Exhibit V. Also shown are cumulative fuel cost savings of $16.6
billion, $14.8 billion and $11.8 billion for the current and Alternate

to $37.9 billion.

Schedules A and B respectively.
Thus, comparing the current schedule to Alternate Schedule B, consumers
would save $4.8 billion in fuel costs under the current schedules. However, in order to achieve this saving, consumers would incur additional
product costs amounting to $15.0 billion (37.9-22.9). This results in a
cumulative excess cost to consumers of about $10.2 billion or on average,
more than $1 billion annually.
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Exhibit II

•INCREASED CONSUMER COST
FOR GOVERNMENT STANDARDS
OVER 1979 MODELS (DOLLARS/CAR)
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Exhibit III

INCREASED CONSUMER COST FOR
• GOVERNMENT STANDARDS OVER
1979 MODELS

S/CAR

IDOLLARS/CAR)

1000
925

930

SOS

BOO

30

715

ALTERNATE A

700

640

615

600

575
SID

500

/
/ 435

-

370

400

ALTERNATE 8

515

410

/
/
/
/

300
200
100

945
CURRENT FuEL
ECONOMY ST DS

900

-

/

.,
1979

"
1980

I
1981

1982
MODEL YEAR

1983

1984

1985
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COST OF GOVERNMENT REGULATION
COST TO CONSUMER OF FUEL ECONOMY, EMISSIONS AND SAFETY STANDARDS
CONSTANT 1979 ECONOMIC LEVELS
INCREASE VS. PRIOR YEAR

Current
Front Loaded
Standard

Alternate A
Linear
Standard
1 1/2 MPG/Year

B

25 MPG in 1985
27.5 MPG in 1988
$

$

$

Alternate

1980

145 ( 80)

145( 80)

145 ( 80)

1981

435 (225)

290 ( 80)

225 ( 15)

1982

135 (115)

75 ( 55)

40 ( 20)

1983

210 (155)

105 ( 50)

105 ( 50)

1984

5( - )

115 (110)

60 ( 55)

1985

15 ( 15)

75 ( 75)

65 ( 65)

•*

55 ( 55)

1987

**

**

10 ( 10)

1988

**

*•

10 ( 10)

945 (590)

805 (450)

ilr•

1986

Total Vs. 1979 Base

715 (360)

Numbers in ( ) indicate fuel economy cos s only.
**Assumes 27.5 MPG standard through 1988.
Memo: Detail of Yearly Costs - Fuel Economy, Emissions & Safety

1980
1981
1982
1983
1984
1985
1986
1987
1988
Total

Current
Std.

Fuel Economy
27.5 MPG
Linear
Std.
1988

Emissions*

Safety*

60
180

5
30
20
55
5

80
225
115
155
15

80
80
55
50
110
75

115

590

450

240

*Constant for any Fuel Economy Standard

80
15
20
50
55
65
55
10
10
360
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Exhibit V

CUMULATIVE PRODUCT COSTS
FOR ALL REGULATIONS AND
FUEL SAVING BENEFITS

S (BILLIONS)
40

COSTS
(BILLIONS)
- 379 CURRENT STDS

30
- 28 7 ALTERNATE A

-27 9 ALTERNATE El

20

BENEFITS
- 1E 6 CURRENT

SIDS

- 14 8 ALTERNATE A

10

1980

-

1981

1982

1983

1984

1985

1986

8 ALTERNATE 8

1987

MODEL YEAR

,

1981 Through 1988

Current
Standards
Schedule

Alternate
Schedule A
Plan

(0)/U
Current

Alternate
Schedule B
Plan

(0)/U
Current

— — — — —S Billions — — -Product Cost to Consumer

37.9

28.7

9.2

22.9

15.0

Cost Benefit of Reduced
Gasoline Consumption

16.6

14.8

1.8

11.8

4.8

Marginal Product Cost
Over Marginal Benefit

7.4

10.2
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FE-1567

GENERAL MOTORS CORPORATION
January 31, 1979

Mr. Michael M. Finkelstein
Associate Administrator for Rulemaking
National Highway Traffic Safety Administration
400 Seventh Street, S.W.
Washington, D.C. 20590
Dear Mr. Finkelstein:
General Motors has experienced a decline in
our projected fleet average which we believe is
attributable to changes made by EPA to the 1975
fuel economy test procedures.
As you are aware, Section 503(d)(1) of the
Energy Policy and Conservation Act (EPCA) requires
that fuel economy for any model type shall be
measured by ... "procedures utilized by the EPA
Administrator for model year 1975 ... or procedures
EPA test procedure
which yield comparable results....
changes have been made over a period of years for a
variety of reasons including making the procedure
"more representative." Irrespective of the reasons
for a change, the fuel economy standards are based
on the 1975 test procedures and Congress did not
.
intend that the fuel economy standards would be made
more stringent as a result of EPA test procedure changes.
In order to quantify the total effect of the
test procedure changes made by EPA since model year
1975 on our fleet average fuel economy, a test program
.was recently conducted. Attached is a January 30, 1979
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letter to Mr. M. P. Walsh, EPA Deputy Assistant
Administrator, Office of Mobile Source Air Pollution
Control, describing our test program comparing model
year 1975 to model year 1980 EPA test procedures on
eleven model year 1979 GM vehicles which shows a 0.6
spi (3.27,) loss in GM's combined (EPA 55/45) fuel
economy. GM discussed our test program with EPA on
January 30, 1979, and they have assured us they would
give this matter serious consideration.
We also urge the NHTSA to review the results
of GM's test program which are contained in the
attachment. The NHTSA is the Agency authorized by
Congress to establish and modify the fuel economy
standards and to determine compliance with such
standards. Therefore, we respectfully request the
NHTSA, after it has had an opportunity to fully
review the results of our test program, to take
appropriate corrective action in order to take
into consideration the 3.27. decrease in fuel
economy. On its awn motion, the NHTSA should
amend the fuel economy standards or adjust the
1980 and beyond fuel economy calculations accordingly.
In light of the significance of this matter,
we ask that the Agency give it their earliest attention
and resolution.

Very truly yours,

• mdf
Attachment

i.-Thomas M. Fisher,' irector
Automotive Emission Control
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FE-1563
Environmental Activities Staff
General Motors Corporation
General Motors Technical Center
Warren, Michigan 48090

January 30, 1979

Mr. Michael P. Walsh
Deputy Assistant Administrator
Office of Mobile Source Air Pollution Control AW 455
United States Environmental Protection Agency
401 M. Street, S.W.
Washington, D.C. 20460
Dear Mr. Walsh:
As you are aware, Section 503(d)(1) of the Energy Policy and Conservation Act (EPCA) requires that fuel economy for any model type shall be
measured by ... "procedures utilized by the EPA Administrator for model
year 1975 ... or procedures which yield comparable results ...."
Since model year (MY) 1975, EPA has made a number of changes to the
test procedures used for generating fuel economy values. These changes
have been made over a period of years for a variety of reasons
including making the procedure "more representative" for EPA's
purposes. Irrespective of the reasons for a change, GM believes that
Congress did not intend that changes in the EPA test procedures would
cause a fuel economy penalty for manufacturers which in turn makes
compliance with the fuel economy standards more difficult.
GM has discussed with EPA and NHTSA our decline in projected fleet
average fuel economy after completion of the certification process and
has indicated our concern that EPA's procedural changes may not have
produced results comparable to the MY 1975 test procedure as required
by EPCA. To quantify the total effect of the changes made since MY
1975 on our fleet average fuel economy, a test program was recently
conducted on 11 MY 1979 GM automobiles.
In summary, the data from our 11 car test program indicates the changes
made to the EPA test procedures between MY 1975 and MY 1980 caused a
0.6 Tpz loss in GM's combined (EPA 55/45) fuel economy, which is
significant at a 950/, confidence level. These vehicles represent 47% of
our Federal sales and are representative of vehicles typically
selected for MY 1979 certification data fleet.
In light of the significance of this fleet average fuel economy loss of
0.6 mpg (0.00168 gal/mile consumption) General Motors is making this
data available for your review and concurrence. We will be discussing
this same data with NHTSA on February 1, 1979.
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The test program is explained in detail in the foll.wing attachments:
Figure 1 - Known test procedure changes at EPA between MY 1975 and MY
1980.
Figure 2 - Specific test configurations representing MY 1975 and MY
1980 test procedures used on our test program.
Figure 3 - Test plan.
Figure 4 - Test vehicles.
Figure 5 - Sales weighted fuel economy results.
Very truly yours,

efr

T. M. Fisher, 'rector
Automotive Emission Control

Attachment
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FIGURE 1
LIST OF TEST PROCEDURE CHANGES. AT EPA BETWEEN MY 1975 AND MY 1980
MY 1975 PROCEDURE

MY 1980 PROCEDURE

DYNAMOMETER
Inertia weight

250/500 lb increment

125/250 lb increment

Horsepower setting for a test

Table value - a function of
inertia weight

Horsepower based on frontal
area or coastdown method

Distance traveled

Nominal

Actual

Road load control on dynamometer
Set HP on dynamometer
HP setting on precond. dyno.

Manual
Manual
Allowed with test car

Automatic
Automatic
Not allowed with test car

ITEM

AMBIENT CONDITIONS
Absolute humidity during the test
Temperature during soak
PRECONDITIONING
AMA schedule
. EVAPORATIVE EMISSION TEST

Average 48 grains/lb
1 hour soak (760 - 860F)
10+ hour soak (600 - 860F)

Average 74 grains/lb
12-36 hour soak (680-860F)

One hour

No AMA, dyno preconditioning only

Pressure check of fuel system
Charcoal traps for vapor

SHED enclosure

SAMPLE COLLECTION SYSTEM
Equipment

Constant Volume Sampler (CVS) Critical Flow Venturi (CFV)

System verification through
propane injection

Propane density
51.9 gm/cu. ft.

Propane density
52.8 gm/cu. ft.

ANALYSIS EQUIPMENT
Analyzers

Beckman 315A

MSA - 202

Calibration gases

8 gases

6 gases

FEFFITWILTs

0.0

0.005 gm/gal.

Octane

As required by manufacturer

93 min.

Lead

As required by manufacturer

0.05 max. gm/gal.

TEST FUEL

51.81 gm/ft3
.
2421
2423
FUEL ECONOMY FORMULA
.866 HC +.429 CO +.273 CO2
'
MPG
'
MPG
.866 HC +.429 CO +.273 CO2
'NOTE: These changes were acquired from the Federal Register, EPA Advisory Circulars and variou
technical discussions with EPA.
CO2 DENSITY,

51.85 gm/ft3
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FIGURE 2
MY 1975 - MY 1980 EPA TEST PROCEDURE STUDY
TEST CONFIGURATIONS.

DYNAMOMETER

MY 1975 PROCEDURE

MY 1980 PROCEDURE

Inertia

250/500 lb. Increment

125/250 lb. Increment

HP (Test)

Table

Frontal Area/Coastdown

Distance Traveled

Nominal

Actual

Road Load Control on Dyno

Manual

Automatic

Set HP on Dyno

Manual

Automatic

HP Setting on Prep
Dyno with Test Car

Yes

No

48 grains/lb.

74 grains/lb.

AMA Schedule

One Hour

None

EVAPORATIVE EMISSION

Traps for Evap
Pressure Check

Shed

AMBIENT CONDITIONS
Humidity
PRECONDITIONING

.NOTE: The specific test configurations were determined on the basis of whether it was practica
to implement and duplicate such changes.
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FIGURE 3
VEHICLE TEST PLAN* TO DETERMINE EFFECT OF EPA
TEST PROCEDURE CHANGES BETWEEEN MY 1975 AND MY 1980
o

Eleven cars

o

City and highway fuel economy tests

o

Two test configurations (Figure 2)
MY 1975 test procedure
MY 1980 test procedure (as of November, 1978)

o

Three city and three highway tests in each configuration

o

Tests in the environmental chamber at a constant barometric pressure (29.10 in. Hg.)
and temperature (740F) corresponding to EPA's average conditions

o

Same driver for a given car

*NOTE:

The test plan with specific constraints was developed to provide the difference
in results due to test procedure changes at 95% confidence level.
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FIGURE 4
TEST VEHICLES
FOR
MY 1975 - MY 1980 EPA TEST PROCEDURE STUDY
MY 1979 VEHICLES (1)
Displ-Carb
DIVISION
BODY

INERTIA WT. CLASS (LB)
1975
1980

DYNAMOMETER HP(2)
1975
1980

Chevrolet

T

98-2

2500

2500

9.4T

9.2F

Chevrolet

A

267-2

3500

3750

12.37

12.4F

Chevrolet

Hsp

305-2

3500

3500

12.3T

9.1A

Chevrolet

B

305-2

4000

4250

13.2T

13.3A

Chevrolet

B

350-4

4000

4250

13.2T

13.3A

Pontiac

B

301-2

4000

4250

13.2T

13.3F

Oldsmobile

A

260-2

3500

3750

12.3T

12.2F

Oldsmobile

B

350-4

4000

4250

13.2T

13.3A

Buick

X

231-2

3500

3625

12.3T

11.6A

Buick

A

231-2

3500

3625

12.37

12.2F

Cadillac

C

425-4

4500

4750

14.0T

12.2A

NOTES:
1. All test vehicles were representative of vehicles typically selected for the MY 1979
certification data fleet.
2. HP Codes:
T - Inertia Weight Tabular Value
F - Frontal Area Formula
A - Alternate Procedure - Coastdown
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FIGURE 5
MY 1975 - MY 1980 EPA TEST PROCEDURE STUDY
FUEL ECONOMY RESULTS

MY 1979 VEHICLES
BODY
DIVISION

Displ-Carb

VOLUME
% GM

FUEL ECONOMY
(COMBINED MPG)
1980 MINUS 1975
.7

Chevrolet

1

98-2

3.6

Chevrolet

A

267-2

4.9

.4

Chevrolet

Hsp

305-2

0.1

+ .2

Chevrolet

B

305-2

9.6

.6

Chevrolet

B

350-4

3.7

.6

Pontiac

B

301-2

5.8

- .7

Oldsmobile

A

260-2

4.5

.9

Oldsmobile

B

350-4

2.5

.7

Buick

X

231-2

0.7

.4

7.5

.6

4.0

- .1

Buick

A

231-2

Cadillac

C

425-4

46.9

- .6 MPG on
fleet
average*

*NOTES:
A 95% confidence interval on this MPG difference is - .4 to - .8 and was determined
based on an estimate of pooled and sales-weighted deviations of the difference due to
the two procedures.
The fleet average fuel economy for the vehicles tested to the MY 1980 procedure is 13.6 -:
The 0.6 mpg loss in fuel economy represents 0.00168 gal/mile consumption increase.

/
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Question 8:

What would be the advantages or disadvantages (in
terms of capital investments, consumer cost, impact
on sales, etc.) of establishing a linear schedule
of fuel economy standards, rather than the current
front-loaded schedule, for model years 1981-84?

A linear schedule of fuel economy standards has a series of
advantages for the nation in the areas of capital investment and
consumer cost.

Detail explanation of these advantages is included

in the attached paper entitled, Economic Impact of the Current
and Alternative Fuel Economy Schedules, and in the second
attachment to the response for Question 7.
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ECONOMIC IMPACT OF THE
CURRENT AND ALTERNATIVE
FUEL ECONOMY SCHEDULES
GENERAL MOTORS CORPORATION
FEBRUARY 15, 1979

Fuel Economy Standards for Passenger Cars

Current standards (nppg)
1960
1981
1982
1983
1984
1985

-

20.0
22.0
24.0
26.0
27.0
27.5

"Front Loading"
Effect (mpg)

2.0
2.0
2.0
1.0
.5

Because the current fuel economy standards are "front loaded",
as shown in the above schedule, -- ie., increase rapidly in the 198183 period compared to the less rapid rise in the 1984-85 period -we will require the use of existing high cost technology which will
substantially increase the consumer cost of transportation and will
require an unprecedented level of capital spending.
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Capital Spending
Shown on the chart below is GM's capital spending in the
three-year period 1973-75 which amounted to about $7 billion
including spending to meet mandated standards for safety,
emissions and fuel economy. In the 1976-78 period spending
was in the area of $10.5 billion. We will have to make
investments of about $21 billion in the 1979-81 period, over
half of which is for mandated standards. About 90% of this
investment for mandated standards (approximately $10 billion)
will be needed to meet the current fuel economy standards.

CAPITAL
SPENDING
($ BILLION)

7.8
6.7

6.8

4.7
7
2.6

1973

3.6
2.2

'74 '75

2.3

76

77

78

'79 80 '81
PROJECTED

Note:

1981-85 projected capital spending -- $29.3 billion.

In addition to the front loaded standards, two other azedb
have caused a decline in our fleet average necessitating further
capital expenditures to regain the loss. These two areas are
emissions and test procedure changes. The more stringent 1980
model year emission standards now result in a 5% loss in fuel economy
and for the 1981 standards, a minimum 3% loss will be incurred.
Even though GM had stated that new technology and new emission
hardware could offset this penalty, we do not believe this can
be accomplished in the time that remains. With respect to test
procedure changes made by the EPA since 1975, the results of
an eleven-car test fleet show the changes account for a penalty
of approximately 0.6 mpg.
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This is an unprecented level of capital spending. Any
product restrictions necessary to meet the fuel economy standards
could result in lost sales seriously impairing our ability to
generate the funds necessary for future product programs and
possibly causing significant layoffs and economic dislocations
in the auto industry and the country.
Cost to Consumer (current standards)
To meet the current government mandated standards for safety,
emissions and fuel economy we estimate that the consumer cost of
passenger cars will increase by $580 per car in 1981 and $945 by
1985 over 1979. The annual impact on consumer costs is shown on
the chart below. (These costs are at the 1978 economic level and,
do not include any factor for inflation.) The chart also shows
the steep rise in consumer costs during the 1981-83 period. This
results from the current front-loaded fuel economy standards and
the 1981 emission standards.
INCREASED CONSUMER COST FOR
GOVERNMENT STANDARDS OVER
1979 MODELS *

S/CAR

(DOLLARS/CAR)

1000 -

30

175

IM5

900 800
715

700
68

600 500
400 -

CURRENT FUEL
ECONOMY EMS

300
200 100
1979

1980

MI

1982

1983

1934

198),

240

240

240

240

110

115

115

575

590

MODEL YEAR

EMISSIONS
SAFETY
FUEL ECONOMY

60

240

5

35

55

80

305

420

575

* Based on currently known standards for safety, emissions
and fuel economy only.
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Alternate Fuel Economy Schedules
The current fuel economy standards contribute substantially
and unnecessarily to on-going inflation. Alternate schedules
which would reduce the necessary investment and consumer costs
could reduce the inflationary Impact of government regulation.
The NHTSA has the authority to modify the standards for 19811984 and to lower the 1985 standard to 26.0 mpg.
Two such alternate schedules are shown below, which we have
suggested to NHTSA. Alternate A provides for linear mileage
improvements of 1.5 mpg annually from 1980 to 27.5 mpg in 1985.
Alternate B, increasing by 1 mpg annual increments through 1984,
a 2 mpg increase in 1985 and 1/2 mpg from 1986 to 1988 will result
in 27.5 mpg in 1988. If the Alternate B.-schedule were implemented,
our capital spending requirements could be reduced by more than
$4 billion, and could substantially reduce consumer costs. Under
alternate schedule A our capital spending would be reduced more than
$1 billion.

1980
1981
1982
1983
1984
1985
1986
1987
1988

Alt. A (mpg)

Alt. B (mpg)

20.0
21.5
23.0
24.5
26.0
27.5

20.0
21.0
22.0
23.0
24.0
26.0
26.5
27.0
27.5
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Consumer cost comparisons
Shown on the chart below are the increased consumer costs for
the current and alternate schedules over 1979 models. As indicated,
either alternate schedule could result in lower consumer costs
compared to the current fuel economy standards. For example,
Alternate A could reduce consumer costs in 1981 from $580 to $435,
a saving of $145, and in 1985 from $945 to $805, saving $140.
Even greater savings could be achieved under Alternate B, ranging
from $210 in 1981 to $305 in 1985. The greatest difference would
occur in 1983 -- a difference of $410.
INCREASED CONSUMER COST FOR
GOVERNMENT STANDARDS OVER
1979 MODELS *
6/CAR

(DOLLARS/CAR)
045

1000

925

CURRENT FUEL
1103100MY STDS

900
800

ALTEFINATE A

715

700

1115
54

600

575
510

500

ALTERNATE

515

/ 415
370

400

410

300
200
100
1979

1980

1981

1982

1983

1984

1985

MODEL YEAR

Meeting the current fuel economy standard results in increased
A
cost to the consumer over a 1979 car of $945 in 1985. Alternate
subreduces this cost increase to $805/car by reducing aluminum
stitution by about 75 lbs. ($105/car), eliminating a second module
ns ($15) and,
of diesel engines ($30) and lockup THM 350 transmissio
finally, reducing application of roller lifters ($5) and variable
valve overlap ($5).
to $640 under
The cost penalty in 1985 can be further reduced
deletion
Alternate B by elimination of the FWD "A" car program ($50),
and not
of an additional 60 lbs. of aluminum substitution ($80)
transmissions
locking up four-speed or converting a number of automatic
($35).
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Fuel ConsumptiOn
•

The alternate fuel economy schedules bring up the question
of how much additional fuel would be consumed compared to consumption under the current standards. According to GM estimates,
the fuel consumed by the GM new car fleet in the 1981-88 period
under the current standards would be 294.4 billion gallons; under
Alternate A,296.9 billion gallons and under Alternate B, 301.3
billion gallons. Projected to the year 2000, the cumulative
difference in consumption from 1980 for Alternative B compared to the
current standards amounts to only about 9.5 billion gallons -- the
equivalent of about four months fuel used in this 20-year period.
For the 1988 new car fleet, there would be no difference in
the amount of fuel consumed under the current or alternate schedules,
since for that year all approaches would have the standard at
27.5 mpg.
Product Cost vs.

Fuel Cost Saving

Based on the GM fleet of cars, the cumulative product cost to
consumers between 1980 and 1988 under the current schedule of
standards will amount to $37.9 billion. Under Alternates A and B
cumulative product costs would be $28.7 billion and $22.9 billion
respectively. These are shown on the chart below. Also shown
are cumulative fuel cost savings of $16.6 billion, $14.8 billion
and $11.8 billion for the current and alternate schedules A and B
respectively.
CUMULATIVE PRODUCT COSTS
FOR ALL REGULATIONS AND
FUEL SAVING BENEFITS

$ (BILLIONS)

COSTS
(BILLIONS)
— 37 9 CURRENT

40

SIDS

30
- 71# ALTTTTTT E

-729 ALTERNATE

29

BENEFITS
— 16£ CURRENT

10

1982

1983

1984

1985

1986

1987

SIDS

- 14

ALTT

-I i

ALTERNATE

•

1988

MODEL YEAR

Thus, comparing the current schedule to Alternate Schedule B.
consumers would "save" $4.8 billion in fuel costs. However, in
order to achieve this saving, consumers would incur additional
product costs amounting to $15.0 billion (37.9-22.9). This results
in a cumulative excess cost to consumers of $10.2 billion or more
than $1 billion annually on average.
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Technology vs. Capital Spending
GM has repeatedly stated its commitment to meet the fuel
economy standards, and this commitment was reaffirmed in our
response to the NHTSA on December 8, 1978. We also pointed out
in that response, as we have previously, that our commitment
involves substantial risk because of the rapid rate at which
the current standards increase in the early years. Our risk
has been further increased because of EPA's test procedure
changes and our current inability to offset the fuel economy
loss due to the more stringent emission standards for 1980 and
1981.
The current scheduleorequires that we use costly currently !wailable technology. For example, we will need to rely heavily on the
increased use of costly diesel engines, with the attendent
risk that emission and particulate standards will preclude
their use in the near future. In addition, we will need to
rely on a wider use of new 4-speed transmissions which are very
costly relative to achievable fuel economy improvement.
Thus, the current standards involve financial risks of
substantial magnitude. we will be forced to invest heavily
in currently available technology that maybe superseded by
new technology in the near future, and which will add substantial cost to the consumer as we have shown previously.
The alternate fuel economy schedules have discussed could greatly
reduce such costs by allowing us time to develop new technology
which translates ultimately into lower capital spending and
cost to the consumer.
Summary
In summary, we believe the current front loaded standards -- ie.,
the successive two miles per gallon annual increases in fuel economy
in the three-year period 1981 through 1983 -- will require the use of
costly currently available technology in our products and substantially
increase the cost of our vehicles, and will require an unprecedented
level of capital spending.
We have discussed two alternative fuel economy schedules, both of
which could reduce our capital spending and consumer cost at little
increase in fuel consumption. The resultant effects for each of these
alternates compared to the current standards are summarized on the
following page.

CO

20.0
22.0
24.0
26.0
27.0
27.5

1980
1981
1982
1983
1984
1985

2.0
2.0
2.0
1.0
0.5

"pront-Loaded"

580
715
925
930
945

Increased
Consumer
Cost Over 1979
Models ($/Car)

37.9 Billion
16.6 Billion
21.3 Billion

20.0
21.5
23.0
24.5
26.0
27.5
1.5
1.5
1.5
1.5
1.5

Annual MPG
Increment.

435
510
615
730
805

Increased
Consumer
Cost over 1979
Nodelei6/Car.)

Alternate A

370
410
515
575
640
685
705
715

•

•

.Includes met for safety. emission and fuel economy standards

All estimates represent the best information available
within GM at this time and are subject to change given
the variability of regulatory, technological, market
and other factors.

•

Cumulative fuel used (gallons) 1981-88 301.3 Billion

Cumulative fuel used (gallons) 1981-88 296.9 Billion

-1.0
1.0
1.0
1.0
2.0
0.5
0.5
0.5

Fuel economy investment for NV 1981-85 $ 9.0 Billion

20.0
21.0
22.0
23.0
24.0
26.0
26.5
27.0
27.5

Increased
Consumer
Cost over 1978
ModeLetS/Car.1

Cumulative product cost 1981-88
22.9 Billion
Cumulative fuel cost savings 1901-8e
11.8 Billion
Product cost less fuel economy benefit $11.1 Billion

1960
1961
1982
1983
1964
1965
1966
1987
1988

.11131
.1

Annual MPG
Increment.

Alternate B

28.7 Billion
14.8 Billion
13.9 Billion

Cumulative product cost 1981-88
Cumulative fuel cost saving. 1981-88
Product cost less fuel economy benefit

Fuel economy investment for MY 1981-85 $12.4 pillion

1980
1981
1982
1983
1984
1985

AOls,

Cumulative fuel used (gallons) 1981-88 294.4 Billion

Cumulative product colt 1981-88
Cumulative fuel coot benefit 1981-88
Product cost less fuel economy benefit

Fuel economy investment for MY 1981-85 $13.8 Billion

Amg_

IgAl

Annual MPG
Increments

Current Schedule

ruel Bconow Standards
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Question 9:

To what extent are other Federal requirements (i.e.,
emission standards) affecting fuel economy?

_
GM has experienced fuel economy penalties due to-111-2TWs
test procedure changes from model year (MY) 1975 to 1980 (2) EPA's
more stringent MY 1980 and 1981 exhaust emission standards and
(3) NHTSA's safety standards for passive restraints.

EPA Test Procedure
General Motors has experienced a decline in our projected fleet
average which we believe is attributable to Changes made by EPA
to the MY 1975 fuel economy test procedures.
to NHTSA in our January 31, 1979 response.

This was submitted

(Attachment I)

Section 503(d)(1) of the Energy Policy and Conservation Act (EPCA)
requires that fuel economy for any model type shall be measured by...
"procedures utilized by the EPA Administrator for model
year 1975... or procedures which yield comparable results..."
EPA test procedure changes have been made over a period of years
for a variety of reasons including making the procedure "more
representative."

Irrespective of the reasons for a change, the

fuel economy standards are based on the 1975 test procedures and we
believe Congress did not intend that the fuel economy standards would be
made more stringent as a result of EPA test procedure changes.
In order to quantify the total effect of the test procedure
changes made by EPA since model year 1975 on our fleet average
fuel economy, a test program was recently conducted.

Our test
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program compared MY 1975 to MY 1980 EPA test procedures on
eleven Model Year 1979 vehicles which showed a 0.6 mpq (3.2%
loss in GM's combined (EPA 55/45) fuel economy.

Additional tests

performed on new GM front-wheel drive vehicles indicated that they
also experienced reductions in EPA 55/45 fuel economy consistent
with those experienced by the eleven previously tested rear-wheeldrive vehicles.

EPA Exhaust Emission Standards
The stringent MY 1980 and MY 1981 exhaust emission standards
cause a fuel economy penalty for General Motors.

Section 502(e)(3)

of the EPCA requires NHTSA to consider the "effect of other
Federal motor vehicle standards on fuel economy" when determining
the manufacturers maximum feasible fuel economy level.

In this

connection, the Final Rule for MY 1981-84 Fuel Economy Standards
provides:
"This term is interpreted to call for making
a straight-forward adjustment to the fuel economy
improvement projection to account for the impacts of
other Federal standards principally those in the areas of
exhaust emissions..."

(42 Federal Register 33537 (1977) )

GM has quantified the MY 1980 and MY 1981 emission penalties
to be 5% in MY 1980 and a minimum of 3% for MY 1982 and beyond.

This

fuel economy loss is over a comparable vehicle complying with the
MY 1979 emission standards.

The GM MY 1981 emission control system

utilizes advanced electronic engine controls in an attempt to
minimize the emission penalty on fuel economy.

Our MY 1981
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Computer Controlled Catalytic Converter (C-4) system includes the
same control technology, plus idle speed control, that NHTSA
assumed would be used when NHTSA projected GM's MY 1981-84 fuel
economy capability.

Data supporting these penalties was submitted

to NHTSA May 3, 1979.

(Attachment II)

NHTSA assumed advanced electronic engine control technology
would overcome this penalty.

Even with this advanced technology

our current MY 1981 prototype cars exhibit a 3.7% fuel economy
penalty over their MY 1979 counterparts.

NHTSA Air Cushion Restraint Weight Penalty
Many of the vehicles on which we plan to use the Air Cushion
Restraint System (ACRS) are already at the top of the new EPA
test weight classes.

The addition of 42 pounds ACRS weight to an

existing vehicle sometime causes it to be in the next test weight
class, thus, actually gaining 250 pounds for emissions and fuel
economy testing.

NHTSA has taken the ACRS weight into account for the

MY 1981-84 fuel economy standards by considering a 1% fuel economy
penalty due to the extra weight but they did not consider the large
250 pound test weight class change we will experience with existing
vehicles.
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ATTACHMENT I

GENERAL MOTORS CORPORATION
January 31, 1979

Mr. Michael M. Finkelstein
Associate Administrator for Rulemaking
National Highway Traffic Safety Administration
400 Seventh Street, S.W.
Washington, D.C. 20590
Dear Mr. Finkelstein:

General Motors has experienced a decline in
our projected fleet average which we believe is
attributable to changes made by EPA to the 1975
fuel economy test procedures.

As you are aware, Section 503(d)(1) of the
Energy Policy and Conservation Act (EPCA) requires
that fuel economy for any model type shall be
measured by ... "procedures utilized by the EPA
Administrator for model year 1975 ... or procedures
which yield comparable results...." EPA test procedure
changes have been made over a period of years for a
variety of reasons including making the procedure
"more representative." Irrespective of the reasons
for a change, the fuel economy standards are based
on the 1975 test procedures and Congress did not
intend that the fuel economy standards would be made
more stringent as a result of EPA test procedure changes.

In order to quantify the total effect of the
test procedure changes made by EPA since model year
1975 on our fleet average fuel economy, a test program
.was recently conducted. Attached is a January 30, 1979

fteneral Motors Buildmg
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Mr. Michael M. Finkelstein
January 31, 1979
Page Two

letter to Mr. M. P. Walsh, EPA Deputy Assistant
Administrator, Office of Mobile Source Air Pollution
Control, describing our test program comparing model
year 1975 to model year 1980 EPA test procedures on
eleven model year 1979 GM vehicles which shows a 0.6
mpg (3.27) loss in GM's combined (EPA 55/45) fuel
economy. GM discussed our test program with EPA on
January 30, 1979, and they have assured us they would
give this matter serious consideration.
We also urge the NHTSA to review the results
of GM's test program which are contained in the
attachment. The NHTSA is the Agency authorized by
Congress to establish and modify the fuel economy
standards and to determine compliance with such
standards. Therefore, we respectfully request the
NHTSA, after it has had an opportunity to fully
review the results of our test program, to take
appropriate corrective action in order to take
into consideration the 3.27. decrease in fuel
economy. On its own motion, the NHTSA should
amend the fuel economy standards or adjust the
1980 and beyond fuel economy calculations accordingly.
In light of the significance of this matter,
we ask that the Agency give it their earliest attention
and resolution.
Very truly yours,

Director
/ 7.--Thomas M. Fishe
Automotive Emission Control
• mdf
Attachment
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ATTACHMENT II
FE-1649

Environmental Activities Staff
General Motors Corporation
General Motors Technical Center
Warren, Michigan 48090

May 3, 1979
Mr. Donald Bischoff
Office of Automotive Fuel Economy Standards
U.S. Department of Transportation
National Highway Traffic Safety Administration
Washington, D.C. 20590
Dear Mr. Bischoff:
This is a response to your request for additional data to support the
General Motors statement on the fuel economy penalty due to exhaust
emission standards. We are projecting relative to a MY 1979 baseline a
5% fuel economy penalty due to the stringent exhaust emission standards
in model year (MY) 1980. This is reduced to a 3% minimum over the MY
1979 baseline in MY 1981 and beyond with the addition of advanced
electronic emission _controls. In MY 1980, GM will be using an
oxidation catalyst emission control system with an A.I.R. pump. Our MY
1981 Computer Controlled Calatytic Converter (C-4) system includes the
same electronic control technology plus idle speed control that NHTSA
assumed would be used when they projected GM's MY 1981-84 fuel economy
capability:
o

dual bed (three-way plus oxidation catalysts) converter system

o

high energy ignition

o

electronic spark advance

o

proportional exhaust gas recirculation

o

electronic air-fuel ratio control

o

improved fuel metering

o

oxygen sensor for closed-loop control

o

complex electronic control computer

o

air injection

o

idle speed control

In MY 1980, we estimated the emission penalty to be 5% primarily based
on our MY 1979 California experience. The MY 1979 California exhaust
emission standards (.41, 9.0, 1.5) are very close to the MY 1980
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Federal standards (.41, 7.0, 2.0), therefore, the fuel economy penalty
we observed in MY 1979 California should be similar to MY 1980 Federal.
This penalty was quantified by a recent SAE paper #790225 Light Duty
Automotive Fuel Economy...Trends Through 1979 by J. P. Murrell of EPA.
In this paper, the MY 1979 GM California vehicles obtained 10.9% less
fuel economy than their 49-state counterparts when adjusted for sales
mix shifts. Attachment I illustrates Table 7, pg. 12, of this SAE
report. Using our development experience and applying a technology
learning curve with the increased volume of the 49-state fleet, GM
estimated the MY 1980 penalty to be 5%. The results of the MY 1980
certification program will soon confirm this estimate.
For MY 1981 and beyond, GM has estimated the emission penalty to be 3%
minimum based on data from prototype and experimental vehicles.
Attachment II is a list of recent GM, C-4 MY 1981 prototype (practice
data car) vehicles tested. The average fuel economy penalty due to the
MY 1981 emissions standards as compared to the MY 1979 base is 3.7%
with 52% of the GM MY 1981 fleet represented.
Additional experimental vehicles used for development and durability
illustrate a 5.1% penalty as shown in Attachment III. We do not expect
the further calibration refinements possible between now and MY 1981
production to significantly change our estimate of the 3% minimum
penalty; in fact, our current durability data indicates we must
improve our HC deterioration factor (from 1.7 to 1.3) just to certify
our vehicles for emissions.
Note additional advanced fuel economy technology like the automatic
transmission torque converter clutch (TCC) does not offset the
emission penalty, these vehicles still had a 4.9% penalty.
GM believes NHTSA did not correctly determine the impact of emission
standards when they set the MY 1981-84 fuel economy standards,
therefore, we hope this data will enable NHTSA to re-evaluate their
determination of the emission penalty on fuel economy.
Sincerely,

T. M. Fisher, irector
Automotive Emission Control
5RMB/53/B2
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ATTACHMENT I

2

Table 7 - Anocacien of Fuel Economy Difforences between 1979
Federal and Concern. Passeneer, Cars

PERCENT DIFFERENCE IN CALIFUILNIA MPG DUE 70

MANUFACTURER

1979
49-STA7E5
CAR

S707EM
OPTIMIZATION

TRANSMISSION
mix smirTs

ENGINE
nix SHIFTS

WEIGHT
MIX SHIFTS

ALL
DIFFERENCES
COMBINED

1979
CALIFOGNIA
CAR S417C.

A7ctic47. ,1070RS

20.4

-12.1

-0.2

1.5

-2.7

-11.2

17.7

ChRYSLER CCP,.

20.7

-11.5

-0.4

1.1

11.2

-0.9

20.5

FORD MOTOR CU.

19.1

-10.2

GENERAL mOTURS

19.4

0.4

-1.2

5.4

-6.1

17.9

-0.0

0.7

-11.5

17.2

-7.2

19.4

-4.5

19.6
19.8

80171511 LtyLAKii

21.1

-2.4

0.0

-0.8

-1.3
--4.4

&MY

20.6

-4.1

on

0.0

-0.4

MERCEDES BENZ

20.
,

-0.9

0.0

-1.8

-1.0

-3.7

HONDA

31.6

-7.4

-0.1

5.1

-2.0

-4.6

30.1

NISSAN CDATSUN)

26.6

-2.3

0.3

0.3

-IA

-3.6

25.7

PEUGEOT

26.1

0.1

0.5

1.2

0.0

1.8

26.6

RENAULT

30.6

-8.2

0.0

0.0

-0.5

-8.6

28.0

TOYOTA

24.9

-6.8

0.0

0.0

-5.3

-11.9

21.9

VW-AUDI-PORSCHE

31.2

-0.8

-0.5

-2.4

-3.7

-7.2

29.0

VOLVO

21.1

-0.9

-2.4

-1.5

-4.7

20.1

FUJI (SUMAC)

29.9

-11.9

0.0

0.0

0.0

-11.A

26.3

20.2

-10.1

0.0

-0.1

8.6

-2.4

19.7

-11.1

0.0

11.7

-2.6

fur(

1973 FLEET

The manufacturers' fleet oversee MPG values
listed here are noc official figures for the purpose of compliance with MPG standards. The analysis use. standard practices for decimalization
and handling of captive Import sales, realer than

computational rules set forth In the fuel economy
regulations, and the source data base Includes
only those vehicle configurations and projected
sales In the EPA General Fuel Economy Label files
as of the data cutoff date.

Ref.: SAE Paper No. 790225 - "Light Duty AJtomotive Fuel Economy....Trends
Through 1979 by J. P. Murrell, EPA, March, 1979."
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ATTACHMENT II
GM MY 1981 FUEL ECONOMY PENALTY ON
C-4 PROTOTYPE VEHICLES

1

% Fuel Economy
PenAlty
Vehicle Description
Div.

Emissions2

Body 'Eng. (CID) HC (g/mile)

81-79 x 100

No.of

% GM

79

Tests

'81 Vol.

Olds

A

260

.31

-5.8

4 7

Olds

B

260

.23

-8.3

4)

5.9

Olds

C

350

.24

+0.6

4

4.8

Pont

A

301

.23

-2.6

4

6.7

Pont

B

265

.35

-2.7

6

4.7

Pont

H

151

.22

+2.6

9

6.4

Chev

A

229

.25

-7.7

2

5.6

Chev

B

305

.27

-5.1

2

10.0

Buick

A

231

.25

-3.9

4

7.9

Avg. -3.7

Tot. 39 Tot.52.0

NOTES:
'1

Vehicles representative of C-4 data cars with electronic spark timing
and idle speed control.

2

Exhaust Emission levels targeted for 1.2-1.3 HC.D.F.

5RMB/53/182
5/3/79
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Question 10:

Mr. Sydney L. Terry, Vice President for Public
Responsibility and Consumer Affairs, Chrysler
Corporation, testified before the Subcommittee
that For all practical purposes, we have already
removed the automobile from the nation's air
pollution problem by reducing auto air pollution
by 90%" and that a "few extra points.., will have
no measurable effect on human health according to
the latest studies". Do you agree with this assessment
and, if so, what basis do you have for our conclusion?

We are in general agreement with Mr. Terry's statement on the
adequacy of current automotive emission control levels.

We also

believe that there may be some benefit to reducing non-methane
hydrocarbons in future years, the total hydrocarbon standard used
by the EPA is an unnecessarily restrictive means to accomplish
this goal.

Attachments 1 and 2 explain in detail, the basis for the

GM position.
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ATTACHMENT 1

Future Long Term Passenger Car Exhaust Emission Standards
It is General Motors position that exhaust emission standards for passenger cars of 0.39 g/mile nonmethane hydrocarbon, 7.0 g/mile carbon monoxide and 2.0 g/mile nitrogen oxides adequately protect public health.
The remainder of this discussion presents the basis for our position.
HC Standard - The passenger car exhaust emission hydrocarbon (total HC)
standard is scheduled to be 1.5 g/mile in 1979 and 0.41 g/mile in 1980
and later years.

General Motors believes that the long term emission

standard for hydrocarbon should require control only of reactive or
nonmethane hydrocarbon (NMHC).

It is widely accepted that methane does

not react to produce photochemical oxidant in the atmosphere and therefore, methane should be excluded from the vehicle HC standard.

Basing

the present standard on total HC thus requires vehicle manufacturers to
control a non-pollutant, because methane is included in the total HC
measurement.

A NMHC emission standard of 0.39 g/mile represents a 90%

reduction of NMHC, from 1970 baseline emission levels. Such a NMHC
standard corresponds to a total HC standard of about 0.52 g/mile.

It is

General Motors position that a 0.39 g/mile NMHC standard is more appropriate than a total HC standard of 0.41 g/mile.
EPA has argued that the effectively more stringent total HC standard
(0.41 versus 0.52) is required because many areas of the country will be
in noncompliance with the current oxidant National Ambient Air Quality
Standard (NAAQS) of 0.08 ppm, even when vehicles meet a total HC
standard of 0.41 g/mile.

However, the present oxidant NAAQS of 0.08 ppm

is overprotective of public health, since health effects for oxidant
have not been demonstrated below 0.25 ppm. General Motors has urged
EPA, which is considering relaxing the oxidant NAAQS to 0.1 ppm, to
revise the NAAQS to 0.15-0.20 ppm.

At this range, the number of areas
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which are not in compliance with the oxidant NAAQS will be greatly
reduced, but most areas in which we have plants will still not comply.
It should also be noted that a recent American Lung Association literature review and a Yale University study indicate that the health effects
of oxidant concentrations over 0.25 ppm are much less than previously
believed.

The health effects observed were reversible and could be

classed as discomforts.

We believe these studies again illustrate that

the present oxidant NAAQS of 0.08 ppm is more stringent than necessary
to protect public health.

Accordingly, General Motors recommends a

nonmethane hydrocarbon standard of 0.39 g/mile.
CO Standard - The Clean Air Act Amendments (CAAA) of 1977 extended the
then-current Federal CO standard of 15.0 g/mile through 1979, decreasing
to 7.0 g/mile in 1980, and 3.4 g/mile in 1981 and later.
In late 1976, nearly all of published estimates of the required automobile emission standards, representing a wide diversity of input
assumptions, indicated that a CO standard in the range of 9-15 g/mile
was sufficiently stringent to achieve compliance with the CO NAAQS by
the late 1980's.

Even the original Barth estimate, on which the

statutory standards of 1970 were based, did not approach the severity of
the 1981 3.4 g/mile standard.
In mid-1977, the Three Agency Study concluded otherwise, and more
recently EPA has provided (in response to a Ford Motor Company letter)
air quality projections which also purport to demonstrate the need for
the 3.4 g/mile standard.

Our examination of these more recent Federal

rollback estimates show that these two studies assumed that in-use CO
emission rates will grossly exceed the applicable standard for the life
of the vehicle, as a result of vehicle idle air-fuel mixture
maladjustment.

Further, it was assumed that central city traffic and
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stationary source emissions would continue to grow exponentially (that
is, growth is compounded annually).
These assumptions are clearly improper. Beginning with the 1979 models,
most General Motors vehicles have been designed so that idle air-fuel
mixtures are essentially non-adjustable in the field.

In addition,

recently promulgated EPA regulations will require all vehicle manufacturers to effectively eliminate parameters that can be maladjusted in
such a way as to increase emissions.

Further, EPA's increased emphasis

on, and state implementation of, vehicle inspection/maintenance (I/M)
programs virtually mandated by the CAM of 1977 make it completely
inappropriate to assume that in-use vehicle CO emissions will substantially exceed the applicable standards in future years.

It is also

clear that it is unrealistic to project growth of any human activity in
the United States to the year 2000 using the assumption of compounded or
exponential growth.

This is clearly demonstrated by recent Bureau of

Census population projections.
Two recent studies of CO health effects should be noted.

First, EPA may

cite a Colorado study claiming to show health effects at CO levels below
the NAAQS.

This study is defective in many respects.

The experimental

population was a group of about 8600 patients encountered in the Emergency Department of Colorado General Hospital, who were queried about
the frequency of cardiorespiratory complaint.

Blood carboxhemoglobin

(COHb) levels were not measured, and most of the recorded symptoms are
not usually associated with CO exposure. We conclude that such spurious
correlations might be made between these cardiorespiratory complaints
and other meteorological or environmental factors. Second, work done by
Dr. R. D. Stewart of the Medical College of Wisconsin has shown that
COHb levels of Chicago area residents declined in the initial years as
vehicles emissions and ambient CO concentrations decreased.

However,

despite continued reductions in vehicle emissions, COHb levels have
flattened out.

This has led Dr. Stewart to postulate that ambient CO
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exposures are no longer the determining factor, but rather that in-door
exposure to CO is now the dominant factor affecting blood COHb levels.
It is General Motors position that a 7.0 g/mile CO standard is adequate
to assure compliance with the CO NAAQS.

The most recent (1977) annual

report of the Council on Environmental Quality came to a similar conclusion.

The CEQ analysis used a 15.0 g/mile emission factor, and

concluded, "The 16 cities with the worst (CO) problem should achieve the
standard by 1990, with only a few violations remaining in 1985." In view
of the increased emphasis placed by EPA on in-use vehicle performance,
it is more than reasonable to assume that vehicles certified to a 7.0
g/mile standard will have in-use emissions well below the 15.0 g/mile
assumed by CEQ, and shown by CEQ to be adequate to achieve compliance
with the CO NAAQS.
NOx Standards - The CAAA of 1977 extended the 1977 NOx standard of 2.0
g/mile for passenger cars through 1979.

The NOx standard decreases to

1.0 g/mile in 1981, with the possibility of a waiver to 1.5 g/mile for
diesel engines.

General Motors believes that the NOx standard should be

held at 2.0 g/mile.
First, even at a 2.0 g/mile vehicle emission standard it is probable
that the NAAQS for NOx will not be exceeded, except for Los Angeles.
Los Angeles, of course, is a special case and is dealt with by special
California standards.
A major point of controversy relating EPA's prediction of ambient NO2
concentrations is growth rate assumptions.

We believe that EPA has used

excessive growth assumptions for both mobile and stationary sources in
their model for predicting NO2 concentrations in the atmosphere, and
that more reasonable growth assumptions add even stronger support for

=6.
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maintaining an NOx standard of 2.0 g/mile. As discussed above, it is
also probably inappropriate to assume compounded growth through the year
2000.
Some EPA nonscientists have argued that additional NOx control is needed
EPA's and General Motors
Research's atmospheric scientists disagree, believing that all oxidant
to reduce oxidant in the atmosphere.

control should be accomplished by hydrocarbon control.
Also, health effects related to NO2 pollution are not established.
credibility of some of the early work on health effects from NO2

The

(Chatanooga study) is very doubtful and highly controversial.
To put the relative contribution of mobile and stationary sources for
NO2 pollution into perspective, about 40% comes from mobile sources and
about 60% from stationary sources. The mobile source contribution is
declining because of emission control, while it is believed that the
stationary source is increasing.
In view of the above discussion, it is General Motors position that a
2.0 g/mile NOx standard adequately protects public health.
Emission Control Costs - General Motors estimate of the capital
expenditures required to meet the 1981 standards of 0.41/3.4/1.0 is $573
million. Of this total, $70 million will be required for AIR and PAIR
systems, needed to meet the 1980 standards.
is allocated for C-4 system components.

Approximately $500 million

Our estimate of the cost to the consumer to meet the 1981 standards is

$275 per vehicle. This is in addition to consumer costs of $155 per vehicle applicable to current 1979 standards. The hardware cost to meet the
General Motors recommended long term standards of 0.39 NMHC, 7.0 CO, and
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2.0 NOx would be only $25-45 above current costs. The difference in
cost between the 1979 and 1981 hardware is $230-250.
It should be noted that both the capital and consumer cost-savings
opportunity will be reduced by the fuel economy standards which we must
To meet the current fuel economy improvement schedule, some
electronic engine control functions (such as, electronic spark timing
also meet.

and idle speed control) will most likely be used even at the recommended
Our planned capital expenditures allocated to

0.39/7.0/2.0 standards.

closed-loop fuel metering and exhaust gas treatment (for example, the
$100 million allocated for carburetor facilities, $74 million for 02
sensor facilities and $57 million for dual-bed converter facilities)
could be eliminated.
The total capital expenditure and consumer cost savings accruing from
adoption of the 0.39/7.0/2.0 standards are thus not clearly defined. In
spite of the fuel economy considerations, it would appear that something
on the order of one-third to one-half of the capital expenditures and
consumer cost differences (that is, one-third to one-half of the $500
million and $230-250) might be saved.

3M143/0103/2
1/26/79
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Question 11:

You indicated in your prepared testimony that from
1974 to 1977 GM spent almost $4.6 billion to comply
with government regulation -- $2.7 to comply with
auto safety, emission control, and vehicle noise
control. What was the other $1.9 billion used for?

Our regulatory compliance costs in the four years 1974-1977
now stand at approximately $4.5 billion.

Total expenditures, by

major category, for the four-year period are estimated to be:

Regulation of Motor Vehicles
Regulation of Plant Facilities
Occupational Safety and Health
Government Reports and Administrative
Costs Related to Regulation
Total

$Million
2,673
736
304
838
$4,551

General Motors spent more than $1.6 billion in 1978 to comply
and to prepare to comply with federal, state and local government
regulations.

GM regulatory costs in the five years 104-1978 now

stand at almost $6.2 billion.
Total expenditures, by major category, for the five-year period
are estimated to be:
$Million
Regulation of Motor Vehicles
3,609
Regulation of Plant Facilities
1,051
Occupational Safety and Health
407
Government Reports and Administrative
Costs Related to Regulation
1,105
Total $6,172
These amounts do not include the cost of hardware added to GM
products to meet government standards, nor do they include taxes or
workers' compensation payments.

Also excluded is the incalculable

cost of lost opportunities and misused resources which can result
from complying with regulatory requirements.
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The nearly $6.2 billion also excludes the large expenditures GM
has made to improve the fuel economy of its vehicles.

During 1978, we.

spent approximately $1.5 billion for improved fuel economy.
Even excluding fuel economy, the $1.6 billion spent in 1978 to
meet government regulations was still the highest for any of the five
years reported.

Costs for vehicle emission control alone were nearly

$200 million higher than in 1977.
Our 1978 analysis also shows that_the equivalent effort of 24,800
full-time employes was required to comply with regulations imposed
by all levels of government.
We view improved fuel economy as a mandate of the marketplace
rather than a mandate of government regulation.

Before the federal

government imposed fuel economy standards, GM was redesigning its
vehicles for improved efficiency in response to customers' demands.
For 1978, we continued to treat the cost of these efforts as
a competitive expense, even though our efforts to achieve the very
stringent 27.5 miles-per-gallon fleet average mandated for 1985 are
requiring substantial spending that will go well beyond other more
cost-beneficial levels to meet consumer demands.

Meeting the

standards has been made even more difficult and costly by the
"front-loaded" schedule established by the Department of Transportation.

This requires 2 mile-per-gallon annual improvements in 1981

through 1983, tapering off to a one-mile increment in 1984 and a halfmile increase for 1985, when the standard reaches 27.5 mpg.
We estimate that this schedule of standards will add $590 to the
cost of a typical GM car by 1985.

In place of this schedule, we

suggested last December two alternatives which we believe could save
our customers $7 to $10 billion over the 1981-88 period.

So far we

have not heard from DOT on these more cost-beneficial schedules.
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This is just one aspect of a wide range of costly regulatory
complications facing the auto industry.

Safety standards would add

an estimated $115 to the cost of the average GM car.

On those cars

where installation of inflatable restraints is involved, we estimate
the cost to be $500 to $600 per car.
With respect to automotive emissions, we are facing extremely
stringent standards for 1961.

Meeting these standards requires the

use of a computer-controlled catalytic converter, which will add
another $240 in cost beginning in 1981.
Thus, just to meet the safety, emissions and fuel economy
standards already on the books could add another $945 to
the cost
of the average GM car by 1985.
into account.

These amounts do not take inflation

Unlike the other regulatory costs in this report,

the $945 includes the cost of the hardware on the vehicles.
Attachments 1 and 2 provide more detail on GM's costs and
employment related to government regulations.

814
Attachment 1
Impact of Government Regulations
on General Motors
Expenditures in Millions
Calendar Year
1977
--V
423
247
17

: 1978
f--466
446
23
53"5-

Five
Year
Total
$
2,004
1,5:3
85
3,609

56
56
57
M.

83
72
79
TST

146
95
75

ITT

421
333
297

1,051

62

75

88

103

407

3
23
41
48
25
4
12
29

In

3
26
40
61
34
6
13
32
I-IT

4
34
51
62
43
7
15
33

Tiff

4
36
48
73
36
15
17
37

ITT

17
140
223
288
164
35
69
169

ITYOT

943

1,017

1,258

1,620

6,172

1974
$
414
454
16
684

1975
---$-347
185
15
547

Regulation of Plant Facilities
Plant Pollution Control
Air
Water
Solid Waste
Total

77
56
48
r87.

57
54
38
4-4
1-

Occupational Safety and Health

79

Regulation of Vehicles.
Auto Safety
Auto Emission Control
Vehicle Noise Control
' Total

Government Reports and Administrative
Costs Related to Regulation
3
Business Statistics
21
Energy Management
43
Environmental Activities
44
Industrial Relations
26
Legal Activities
3
Marketing Functions
12
Taxes
38
Other
190
Total
GRAND TOTAL

1,334

1976
$
354
188
14
556

6•87

*Includes research and engineering, reliability, inspection, testing,
facilities, tools and rearrangement costs. Does not include the direct cost
associated with the product (except direct inspection).
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Attachment 2
Impact of Government Regulations
on General Motors

Employment.
Calendar Year
1976 ,

1974

1975

1977

1978

12,300
4,800
400
17,500

10,400
4,000
300
14,700

10,500
3,900
300
14,700

11,800
4,000
300
16,100

11,100
4,300
400
15,800

Regulation of Plant Facilities
Plant Pollution Control
Air
Water
Solid Waste
Total

800
500
500
1,800

800
500
500
1,800

800
500
600
1,900

800
600
600

-1750.

700
BOO
600
2,100

Occupational Safety and Health

1,100

1,100

1,100

1,200

1,400

Government Reports and Administrative
Costs Related to Regulation
100
Business Statistics
200
Energy Management
1,000
Environmental Activities
1,400
Industrial Relations
800
Legal Activities
100
Marketing Functions
400
Taxes
900
Other
4,900
,Total

100
100
1,000
1,500
700
100
400
BOO
4,700

100
200
1,000
1,700
900
100
400
800
- 775(7

100
300
1,100
1,500
1,000
100
400
700
- 72-515-

100
400
1,000
1,700
800
300
400
801
5,500

25,300

22,300

22,900

24,500

24,800

Regulation of Vehicles
Auto Safety
Auto Emission Control
Vehicle Noise Control
Total

GRAND TOTAL

*These estimates of employment including technical, clerical and other support
personnel, were based on total hours worked as a result of regulations. Those
hours were then converted to the equivalent number of employes working a calendar
year.
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III.

ARE LOWER EMISSION STANDARDS NECESSARY?

Summary
We believe it is appropriate at the present time to examine
the need for more stringent future automotive emission
standards along with a review of progress toward achievem
ent
of those standards. The EPA Administrator, in March of
1975, recommended replacement of the existing statutor
y
automotive emission standards with a new scenario of standard
s
extending through 1982. That scenario was adopted by the
House of Representatives in the Dingell-Broyhill Amendmen
t
to the Clean Air Act during the 99th Congress.
Most recently, EPA and other agencies of the Federal government have participated in the studies of the Interagency
Task Force on Motor Vehicle Goals Beyond 1980. The studies
of the Air Quality, Noise and Health panel of that task
force clearly show that achievement of the statutory carbon
monoxide standard is unnecessary to achieve the nation's
air
quality goal. Furthermore, we believe that study supports
the adequacy of the current NOx standard.
Introduction
The purpose of this document is to review the progress
being
made by General Motors toward achievement of the more
stringent automotive exhaust emission standards now required
by
the Federal statute. However, we believe it is appropri
ate
from time to time to include in such reviews a reexamin
ation
of the need to achieve the goals which are being pursued.
Such a reexamination is particularly timely with, hopefull
y,
Congressional action on amendments to the Clean Air
Act
imminent. A review of the necessity for lower emission
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standards is also appropriate at this time because of the
serious fuel economy penalties which accompany more stringent
emission standards.
The goals which support more stringent future emission
standards now have legal definition in the National Ambient
Air Quality Standards (NAAQS).

The appropriateness of those

standards as mandatory national goals is, in our view, open
to serious question. However, this discussion will not
address that controversy, rather will only review the relationship of future automotive emission standards to achievement
of the NAAQS.
In his March 1975 decision' to suspend the previously required
1977 hydrocarbon (HC) and carbon monoxide (CO) emission
standards, the EPA Administrator recommended a schedule of
future automotive emission standards. That schedule would
moderate the existing law by stretching out the time required
for achievement of the statutory HC and CO standards to
1982, and make an upward adjustment in the "final" NOx
standard from the current statutory 0.4 g/mi to 2.0 g/mi.
The latter recommendation was tempered by a qualifier that
possible later modification to the 2.0 g/mi NOx standard
should be based on studies of atmospheric need. The adoption
of this proposal in the Dingell-Broyhill Amendment by the
2
House of Representatives together with the rather extensive
evaluation of that standards scenario by EPA and others,3
suggests that EPA should continue to support that moderation
of the Clean Air Act requirements.
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In this same area of inquiry, EPA has made the major contribution to the most recent Federal effort to relate automotive
emission standards to air quality needs--the Air Quality,
Noise and Health section of the report of the "Interagency
Task Force on Motor Vehicle Goals Beyond 1980"4 (hereinafter
referred to as the 300-Day Study). Our analysis .of the
latter study indicates both support for the "Train/Dingell"
standards scenario and a clear indication of need for
upward adjustment of the ultimate CO standard. The remainder
of this section will explore the need for lower emission
standards in some detail.
Carbon Monoxide Standard
On the second page of the air quality discussion in the
Executive Summary, the 300-Day Study points out that the
present 15 g/mi standard "is sufficient to reduce projected
excess cardiac deaths and person days of discomfort to zero
by year 2000 as emission controlled cars replace older
On the prior page, in contrast, is the statement

vehicles."

that the "15 g/mi standard would result in CO levels in the
year 2000 approximately 75%" below the base year and a
reduction to the 3.4 g/mi statutory standard "would reduce
the average concentration by about 10% more". Thus while
the language is equivocal, the quantitative results clearly
show that the statutory CO standard is too stringent.
The conclusion that the statutory standard is too stringent
is not unique to the projections of the 300-Day Study.
Figure 1 graphically shows the results of CO "rollback" studies
published by Barth 5 (the single technical foundation for the
statutory standards) and many others.6-11 While there is a
very wide range of necessary CO standards projected by these
studies, none--not even the Barth projection--approaches the

1971

General Motors Corporation
December, 1976

1970

10 _ 1977 Calif. Std.
eRommnovsky
•Barth

1977 Fed. Std.

20 -

30 -

CO g/m1 by 1975 FTP
40 —

1972

Plerrard
•
NAS

EPA/300 Day

Chang

1975

1976

STATUTORY STANDARD

I

1973
1974
Date of Publication

Teague

Brehob

Published Estimates of Necessary
CO Emission Standard

Figure 1

821
severity of the statutory standard.

When one considers the

diversity of backgrounds of the people who made these projections, it seems apparent that they would encompass the range
of reasonable assumptions that can be made. Clearly then,
air quality considerations confirm that the statutory CO
standard is too severe.
We recognize there are those who argue that CO emission
control takes a "free ride" on HC emission control--and
certainly there is not universal agreement that the statutory standard for HC is too tight.

However, even if it
were correct that achievement with forseeable technology of
the statutory HC standard guaranteed simultaneous achieve-

ment of the statutory CO standard, it seems unwise to retain
an unnecessarily severe standard. An emission control
technology or an alternative engine yet to be conceived
could be completely dismissed from possible application
because of its inability to meet an unnecessarily severe
standard--regardless of its other attributes.
That possibility is not totally hypothetical.

Examples of
emission control technologies with much wider margins for
achievement of the statutory HC standard than the CO standard exist today. The three-way catalyst, the rich thermal

reactor, and the Questor Reverter system all rely on stoichiometric or richer air-fuel ratios. Thus, these systems limit
the acceptable air-fuel ratio range and take away from the
engine designer the single parameter which can be used to
significantly reduce engine-out levels of CO. If, as many
people believe, the three-way catalyst is the most promising
technology on the horizon, its chances of success would be
substantially improved by a more realistic CO standard.
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NOx Standard
Figure 2 was extracted from Chapter 10 of the September
4
It summarizes the NO2
version of the 300-Day Study Report.
air quality projections. Furthermore, it illustrates the
major influence which differences in growth assumptions had
on the calculated air quality effect of different NOx emission standards.

It should be noted that present ambient NO2

levels in most U.S. cities (the Base Year Level in Figure 2)
are below the NAAQS.
The top line of Figure 2 illustrates the point made rather
strongly in the Executive Summary, that the study projected
NO air quality to deteriorate from present levels for any
2
automotive emission standard higher than 1 g/mi. With the
more modest growth assumptions (2.2% instead of 3% for vehicle miles travelled and 1.95% instead of 3.9% for stationary sources) on the other hand, NO2 air quality is projected
to remain below the present level for any standard up to and
including the 1976 standard of 3.1 g/mi. The major point of
Figure 2 is worth emphasizing, that more conservative growth
assumptions have changed the conclusion about the need for
more stringent automotive NOx standards.
We believe that the more modest growth assumptions of
Figure 2 are themselves excessive.

In the first place, it is

unrealistic today to consider future U.S. growth on the
basis of compound rates.

U.S. birth rates in this decade

have remained near the replacement level; and Figure 3 shows
a recent Bureau of the Census population projection12 based
on that reality.

By comparison, Figure 3 shows the signifi-

cant difference between a continuation of the 1970-71 growth
on a compound basis and the Bureau of the Census Series II
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projection.

Clearly, if one is projecting a growth in human

activity for the year 2000, the assumption of compound or
exponential-type growth is inappropriate.
Despite our reservations about the appropriateness of
assuming compound growth, we have used this parameter in
Figure 4 for the sake of simplicity.

The points represent

the most recent data obtainable from local transportation
13-16
There is
planning people in the indicated cities.
variation between the four cities, but more importantly,
most growth rates are substantially below the 3% growth rate
assumed by the 300-Day Study air quality projections and the
2.2% growth rate used by the 300-Day Study Task Force (e.g.,
for fuel consumption calculations).

Clearly these data

suggest that growth rates for vehicular use should be less
than 2.2%.
In the assumption for the growth of stationary sources of
NOx, the selection of a compound growth rate for stationary
sources 1/2 of the original 3.9% value was apparently arbitrary.

Superficial consideration of the fact that electrical

power generating plants are the single major source of
stationary NOx emissions in most cities might suggest that
the 3.9% growth assumption is reasonable--since growth rate
projections of 5, 6, or even 7% frequently are attributed to
electrical energy consumption.
Such a consideration, however, completely misses the reality
of two trends in U.S. electrical power generation.

First,

most new power plants currently being planned or under
construction are remote from metropolitan areas.

Secondly,

a substantial fraction of generating capacity being planned
for the future is represented by nuclear plants which emit
virtually no air pollutants.

The result of these two trends

I_
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is that growth in fossil fuel combustion for electrical
power generation in many of our cities is likely to be
insignificant.

Negligible growth in electrical generation

has been predicted for Los Angeles by Southern California
Edison,17 for New York City by Consolidated Edison,18 for
Phoenix by Arizona Public Service,18 and for Chicago by
20
Commonwealth Edison.
To illustrate the situation for Chicago, Figure 5 shows the
appropriate Air Quality Control Region (AQCR) and the fact
that only a single fossil fuel power plant is planned for
construction within that region.

Furthermore, this future

plant is just barely within the Chicago AQCR.

Any reasonable

judgment would suggest that NOx emissions from that plant
will have a less than proportional effect on the NO2 levels
in downtown Chicago.
Nonetheless, in Figure 6 the plant addition has been taken
into account in the point for Chicago representing anticipated
growth in stationary NOx sources.

The actual value for

Chicago has been based on the best current emission inventory
available to us, the actual projected increase in generation
capacity for Commonwealth Edison2° and the Department of
Commerce's projections21 for Chicago's future growth in
human population and industrial/commercial activity.

Note

that this point is below even the arbitrary 50% value of the
stationary NOx source growth rate used for the 300-Day
Study.

Furthermore, the similarly derived points for Los

Angeles, New York and Phoenix are also below that 1.95%
growth rate.
As indicated in the above reference to the Chicago AQCR
power plant addition, it is unrealistic to assume that all
emission source growth will have a proportional effect on
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air quality.

Generally, growth is expected to occur horizon-

tally rather than vertically.

Then to the extent that

concentration of pollutants in the ambient air result from
emissions per unit area, one would expect the direct application of growth factors to overstate future air pollution.
Furthermore, there is evidence that tall stack discharge of
power plant NOx acts to mitigate their effect on air quality.
All of these growth considerations taken together strongly
support the contention that the 300-Day Study projections
demonstrate the adequacy of the current level of automotive
NOx control for nearly all cities of the country.
Hydrocarbon Standard
Projections of the 300-Day Study for future oxidant air
quality are very pessimistic relative to achievement of the
NAAQS--at any level of automotive HC control.

However,

projections of future source growth discussed in the previous subsection for NOx would be expected to apply in a
general way to oxidant.

Additionally, there are major

questions over the actual relationship of HC emissions to
photochemical oxidant.

The 300-Day Study projection used

the so called "upper limit curve" which provides a more
pessimistic view of future oxidant levels than a simple
linear relationship which many scientists believe to be more
nearly correct.
The 300-Day Study evaluates the effects of different growth
rates and different hydrocarbon-oxidant relationships22 as
illustrated in the first three columns of Table I.

However,

the combined effects of the lower growth rates and linear
HC/oxidant relationship were not evaluated.

We have conse-

quently combined the effects, and the results are shown in

52
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the right hand column of Table I.

With this combination of

more optimistic assumptions, the 300-Day Study projected
oxidant improvement (depending on the auto HC standard) of
41 - 50% has been increased to 59 - 66%.

The latter oxidant

improvement range would be increased even further if the
growth rates suggested by Figures 4 and 6 could be assumed
to apply to HC emissions.
The entire question of national strategy for control of
ambient oxidant levels in the U.S. is in a state of flux.
EPA is in the process of reevaluating its best judgement
hydrocarbon-oxidant relationship23 and the concerned segment
of the scientific community is weighing the importance of
long range transport of ozone and its precursors.

Modifica-

tion of the existing statutory requirements to the Train/
Dingell standards scenario would insure that progress in
ambient air quality improvement will continue without major
adverse effects on the nation's economy and energy situations.
In the meantime, answers to the many serious scientific
questions on oxidant formation and transport and subsequent
evolution of a realistic national stategy for oxidant control
should be given the highest priority.
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U.S. SENATE,
May II, 1979.
Mr. HOWARD J. DUGOFF,
Deputy Administrator, National Highway Traffic Safety Administration,
Department of Transportation, Washington, D.C.
DEAR HOWARD: I want to thank you for your participation in the hearing of the
Subcommittee on Economic Stabilization of April 26, 1979.
Your testimony was both timely and helpful and I appreciate the considerable
effort that must have gone into its preparation.
As I mentioned at the hearing, I have additional followup questions. These questions are attached and I would appreciate receiving your reply on or before Friday,
June 15, 1979.
I am grateful for your continued assistance.
Sincerely,
DONALD W. RIEGLE, Jr.,
Chairman, Subcommittee on Economic Stabilization.

837
1.

In your prepared statement you indicate that "President
Carter's emphasis on the evaluation process has led to
the refinement of systematic planning and assessment
in the Department." How has "systematic planning and
assessment" been implemented with respect to decisionmaking involving the automobile industry and what have
been the results? Please be specific.

2.

Studies recently released by Harbridge House and the
Chase Manhattan Bank question the practicability of the
27.5 mpg standards in 1985. What studies support the
27.5 mgp standards for 1985? Please identify the studies
and cite their relevant conclusions.

3.

What studies has the Department of Transportation ("DOT")
done of the costs and benefits of a 26 mpg standard,
rather than 27.5 mpg in 1985?

4.

In recent testimony before the House Subcommittee on
Energy and Power, C. L. Schultze, Chairman of the Council
of Economic Advisers, indicated that cost must be taken
into account in establishing fuel economy goals, and that
the nation must determine the best allocation of limited
resources. Has the National Highway Traffic Safety
Administration ("NHTSA") discussed with the Council of
Economic Advisers ("CEA") the economics involved with the
current schedule of standards? Has NHTSA taken into
account Mr. Schultze's recommendation for analysis of
the economic impacts of the existing standards? Does
your agency plan on using his proposed methodology as a
criteria in establishing or reviewing fuel economy
standards?

5.

You stated that NHTSA is considering revising the current
fuel economy standards and that "we plan to complete our
preliminary assessment by the end of this month." (April)
What is your preliminary assessment?

6.

In NHTSA's recent submission to the House Energy and Power
Subcommittee you state that the difference in consumption
between the front-loaded standards and the straight-line
standards is "more than 15%." When John O'Leary, Under
Secretary of the Department of Energy ("DOE"), appeared
before the Senate Banking Committee, he stated that the
actual difference "would be less than 1%." Please explain
the basis for your calculations, and the apparent discrepancy between your estimations and DOE's estimations. Mr.
O'Leary also stated that over the 1981-90 time period the
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-2-difference in consumption between the front-loaded
schedule and the straight-line schedule would be
approximately 35,000 to 40,000 barrels per day. Do
your figures agree with this assessment?
7.

In your recent testimony before this Subcommittee, you
stated "in the event of changed economic conditions, we
have the administrative authority to revise the (fuel
economy) standards."
a.

8.

Considering the lead times the industry faces -especially for new engine lines and body programs --wouldn't the exercise of this authority at the time
a recession occurs be too late to do the automobile
industry much good? Please explain.

In your testimony before the Subcommittee you stated that
the 1981-84 standards took into account all other existing
and scheduled automobile requirements.
a.

What allowance did you make for changes in the Environmental Protection Agency ("EPA") test procedures?

b.

What allowance did you make for the 1980 and 1981
emissions control standards?

9.

On page 7 of DOT's January Report it says, "For both
classes of manufacturers, but particularly for the smaller
domestic producers, serious problems could develop in the
event of a serious economic downturn since the manufacturers are faced with what they believe to be a nondeferable
investment schedule." In addition, studies by Harbridge
House and Chase Manhattan Bank also indicate that substantial problems will confront the auto manufacturers as a
result of the fuel economy standards if the U. S. goes into
a recession between now and 1985. Do you think it is
prudent for Government regulatory policies to be based
upon an assumption that there will be no downturn in the
economy in the next six years?

10.

What do you plan to do to alleviate the problems caused by
the fuel economy standards if an economic downturn does
occur as some economists predict will happen within the
next year?

11.

DOT studies show that lap and shoulder belts, when used,
are more effective in preventing death and serious injury
than air bags, and that mandatory belt use in the United
States could be enforced at a cost equivalent to 45 cents
per new car sold each year. Yet, the DOT has chosen to
mandate a new system that will cost up to $325 per car.
What are your views with respect to the air bag compared
with the safety belt and their cost to the consumer?
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In NHTSA's Annual Report to Congress, the purchase price
of 1985 cars was projected to increase by $400 due to
fuel economy standards. However, the automakers testified
that the increase would be more nearly $600. Have you
analyzed this to determine why there is a difference? What
is the cause of the difference?

13.

You stated in your testimony before the Subcommittee that
you believed the industry agreed with your estimate of
$11.5 billion additional capital expense to meet the fuel
economy standards. Yet the industry says they are spending $80 billion over this same period and that this is
roughly twice their average rate of expenditure corrected
for inflation. Are there other extra out-of-pocket expenses
over and above "capital" costs which could explain the
difference between your estimate of $11.5 billion and $40
billion? How do you account for the difference?
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U.S. DEPARTMENT OF TRANSPORTATION
NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION
WASHINGTON. D.C. 20590
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THE ADMINISTRATOR

Honorable Donald W. Riegle, Jr.
Chairman, Subcommittee on Economic
Stabilization
United States Senate
Washington, D. C.
20510
Dear Senator Riegle:
Enclosed is our response to your May 11, 1979, request
for comments on automobile fuel economy regulation by
the Department of Transportation.

If I can be of further

assistance, please do not hesitate to contact me.
Sincerely,

•
,
4"‘Cjil..
\
16C1,41
Joan Claybrook
Enclosures
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Question 1.
In your prepared statement you indicated that
"President Carter's emphasis on the evaluation
process has led to the refinement of systematic
planning and assessment in the Department."
How has "systematic planning and assessment"
been implemented with respect to decisionmaking
involving the automobile industry and what have
been the results? Please be specific.
Response
President Carter issued Executive Order 12044 on
March 23, 1978, directing the executive agencies to adopt
procedures to improve existing and future regulations, to
make them as simple and clear as possible to achieve legislative goals effectively and efficiently, and to avoid
unnecessary burdens on those they affect.

The Department of

Transportation has incorporated the techniques set forth in
E.O. 12044 into its procedures for the issuance and monitoring of its regulations, including those affecting the
automobile industry and issued by the National Highway
Traffic Safety Administration (NHTSA).

The Department's

policies and procedures for the issuance of regulations were
revised February 26, 1979, to carry out and supplement E.O.
12044 (copy of policy attached).
The Department publishes a semi-annual Regulations
Report summarizing each proposed and final regulation to be
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published during the succeeding 12 months, permitting the
public and the automobile industry advance notice of the
agency's plans.
Longer-range plans have been set forth in the agency's
5-Year Plan, which was first proposed for public comment
and then revised as a result of those comments.

This pro-

cess will be repeated in the future, permitting the automobile industry and others a meaningful opportunity to comment on agency priorities.

In establishing safety rule-

making priorities, for example, the NHTSA considered the
following factors:

number of deaths and injuries; availa-

bility of practical solutions; lifesaving potential of a
safety standard; research and engineering data on the problem; and anticipated costs to consumers and industry.
The Administrator exercises personal oversight of the
initiation of regulations and significant amendments.

A

systematic development of major regulations is required by
agency internal orders, including the analysis of economic and other consequences on affected interests, both
benefits and adverse affects.

These regulatory analyses and

economic assessments are reviewed by Department-level staff
who provide a recommendation to the Secretary on the draft
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findings.

The Department also carries out inter-agency

coordination of the fuel economy regulations, (see 15 U.S.C.
§ 2002).

At the time of issuance, plans are drawn up for

monitoring the effectiveness of regulations. Also, the
regulatory analysis and economic assessment for major
regulations are placed in the public docket so that all
affected interests, including the auto industry, may comment
on the agency's estimates and judgments.

The regulatory

analyses and assessments for the 1981-1984 passenger-car
standards and the 1980-1981 light truck standards have
already been forwarded for inclusion in the hearing record
as examples of these documents.
Questions 2 and 3.
2.

Studies recently released by Harbridge House
and the Chase Manhattan Bank question the practicability of the 27.5 mpg standards in 1985.
What studies support the 27.5 mpg standards for
1985? Please identify the studies and cite
their relevant conclusions.

3.

What studies has the Department of Transportation ("DOT") done of the costs and benefits
of a 26 mpg standard, rather than 27.5 mpg in
1985?

Response.
The 27.5-mpg standard for model-year 1985 and thereafter
passenger cars is a statutory requirement enacted by Congress
as a part of the Energy Policy and Conservation Act (P.L.
94-163) in December 1975.

Therefore, there is no study
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which directly underlies it.

The Secretary is authorized to

amend, by rule, the 27.5-mpg standard to a different level
which he or she determines is the "maximum feasible average
fuel economy level" as described in the Motor Vehicle
Information and Cost Savings Act (15 U.S.C. § 2002(e)).
However, the Secretary has not exercised this authority.
The regulatory analysis and economic assessment already
provided to the Committee on the 1981-1984 passenger car
corporate average fuel economy standards (CAFE) represent
the Department's view of the maximum feasible fuel economy
achievable up to 1985 and include a finding that 27.5 mpg is
attainable in accordance with the criteria of the statute in
model-year 1985 and thereafter.
The Department has analysed both the Harbridge House
and Chase Manhattan Bank reports and concluded that the
findings differ from the Department's for the most part
because of various assumptions which have little support in
the Department's view.

The Chase study, for example, assumes

that the statutory 27.5-mpg standard is achievable only by a
massive shift in the mix of larger versus smaller cars of
each domestic manufacturer's fleet, based on further assumptions about the limited ability of manufacturers to make
technological changes that would improve fuel economy.
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Chase assumes no fuel-efficiency improvement from reducing
acceleration performance, as an example, while General
Motors has already indicated that an average acceleration
reduction of 6.8 percent would have occurred between model
years 1977 and 1978.

The NHTSA assigns a fuel efficiency

improvement of 4 percent for acceleration reductions of 10
percent.

If Chase's assumptions about the effectiveness of

technological improvements in raising fuel economy are made
more reasonable, the massive mix shift projected would not
have to occur, and Chase's further conclusions about reduced
sales, unemployment, and a loss in the Gross National
Product are also unsupportable.
Harbridge House's conclusions are also extremely
sensitive to their assumptions.

In one area Harbridge

House accepts without significant question manufacturers
stated capital investment plans as entirely necessary to
meet regulatory requirements and non-deferrable from a
fixed schedule.

In fact, Harbridge projected that Ford

would have to spend $1.9 billion annually to meet new regulations while Ford itself has placed this figure at a
maximum of $1.0 billion annually.

Reasonable adjustments

to Harbridge House assumptions make their analysis quite
compatible with the Department's.
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Question 4.
In recent testimony before the House Subcommittee on Energy and Power, C. L. Schultze,
Chairman of the Council of Economic Advisers,
indicated that cost must be taken into account
in establishing fuel economy goals, and that
the nation must determine the best allocation
of limited resources. Has the National Highway Traffic Safety Administration ("NHTSA")
discussed with the Council of Economic Advisers ("CEA") the economics involved with the
current schedule of standards? Has NHTSA
taken into account Mr. Schultze's recommendation for analysis of the economic impacts of
the existing standards? Does your agency
plan on using his proposed methodology as a
criteria in establishing or reviewing fuel
economy standards?
Response
We interpret Mr. Schultz' position to be that the
nation does not have unlimited resources with which to
meet the problem of energy scarcity, and that the more
efficient solutions should be adopted before other, less
efficient ones.

The auto companies, for example, argue

that percentage improvements in motor vehicle fuel efficiency become more expensive as fuel efficiency grows,
and that the production of liquid petroleum fuels from
sources such as coal may, at some point, become a cheaper
course of action to solve energy problems than further fuel
efficiency increases.
The Department consulted with the Council of Economic
Advisors, among others, in reaching conclusions about the
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reduction in fuel economy standards recently advocated by
General Motors and Ford, and the question of alternative
solutions to improved automotive fuel efficiency were taken
into consideration.

The agency did take into account the

economic effects of the standards and used the results of
economic analysis, to the extent appropriate, in re-evaluating the requirements.
Question 5.
You stated that NHTSA is considering revising
the current fuel economy standards and that
"we plan to complete our preliminary assessment by the end of this month." (April) What
is your preliminary assessment?
Response
The agency's study of the request from General Motors
and Ford for reduction of the standards is complete, and a
copy of the report is enclosed for your information.
Question 6.
In NHTSA's recent submission to the House
Energy and Power Subcommittee you state
that the difference in consumption between
front-loaded standards and the straight-line
standards is "more than 15%." When John
O'Leary, Under Secretary of the Department
of Energy ("DOE"), appeared before the Senate
Banking Committee, he stated that the actual
difference "would be less than 1%." Please
explain the basis for your calculations, and
the apparent discrepancy between your estimations and DOE's estimations. Mr. O'Leary
also stated that over the 1981-90 time period
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the difference in consumption between the
front-loaded schedule and the straight-line
schedule would be approximately 35,000 to
40,000 barrels per day. Do your figures agree
with this assessment?
Response.
In evaluating General Motors' and Ford's requests to
modify the passenger automobile fuel economy program, the
Department measured the percentage of fuel savings that
would be lost from the total fuel savings that the 1981-1984
car standards are expected to produce.

Taking the statu-

tory 1980 20-mpg standard as a baseline for measuring the
savings, DOT calculates that 59.9 billion gallons of fuel
will be saved over the lifetime of the 1981-1984 passenger automobiles that will be subject to the standards
established by DOT.

Nearly 8 billion gallons of these

savings would be foregone if the standards were reduced
as requested by GM and Ford, amounting to a 13-percent
loss (rather than the 15 percent loss earlier calculated)
in the benefits of the program.
The Department of Energy measured the impact of GM's
and Ford's requests on total fuel consumption during the
same time period for cars of all model years, instead of
measuring the effect on only the new cars being produced.
The DOT analysis reflects the fact that the fuel-economy
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improvements mandated by Congress cannot reach the pre-1978
passenger automobiles that are far less fuel-efficient but
which will nevertheless remain in service for many years to
come.

This approach may provide the broadest measure of

changes in the program but it underestimates the adverse
effect on the fuel economy improvements that can be made
to new production.
The Department agrees with the Department of Energy
estimate of the difference in total petroleum consumption
by the United States represented by the GM and Ford requests over the lifetime of the 1981-1984 passenger automobiles.
Question 7, 9, and 10.
7.

In your recent testimony before this Subcommittee, you stated "in the event of changed
economic conditions, we have the administrative authority to revise the (fuel economy)
standards."
a.

9.

Considering the lead times the industry
faces -- especially for new engine lines
and body programs -- wouldn't the exercise of this authority at the time a recession occurs be too late to do the automobile industry much good? Please explain.

On page 7 of DOT's January Report it says, "For
both classes of manufacturers, but particularly
for the smaller domestic producers, serious
problems could develop in the event of a
serious economic downturn since the manufacturers are faced with what they believe to be

I
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a nondeferable investment schedule." In addition, studies by Harbridge House and Chase
Manhatten Bank also indicate that substantial
problems will confront the auto manufacturers
as a result of the fuel economy standards if
the U.S. goes into a recession between now and
1985. Do you think it is prudent for Government regulatory policies to be based upon an
assumption that there will be no downturn in
the economy in the next six years?
What do you plan to do to alleviate the problems caused by the fuel economy standards if
an economic downturn does occur as some economists predict will happen within the next year?

10.

Response.
In determining the ability of the industry to defer
capital investment in response to an economic downturn,
and the ability of the government to modify regulatory
requirements as necessary to permit deferral, the leadtime inherent in making investments must be taken into
For example, substantial investment for model-year

account.

1980 and 1981 passenger cars has already been made, and
investment plans for model-year 1982 and 1983 are being made
final.

Whether or not an economic downturn occurs in the

near future, the vast majority of those investments are
already fixed and non-deferable.

Accordingly, a change in

the standards for 1980-1981 model years would not provide
fiscal relief to the companies in the case of a near-term
downturn.

This is a consequence of the long leadtimes

necessary for tooling and production of complex automotive
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components, as mentioned in your question.

Thus, the fact

that the fuel economy standards are already set for the
next six years is a reflection of the need to know requirements long in advance to plan for them, rather than an
assumption that there will be no economic downturn for the
next six years.
The current fuel economy investment plans of manufacturers which could be deferred are primarily for model
years 1982 and thereafter.

In the event of an economic

downturn, the Department would be in a position to reevaluate the standards for those and subsequent years, in
view of any greater economic difficulty of currently
making such investments.

Revision of those standards

could be provided as necessary and appropriate.
Question 8.
In your testimony before the Subcommittee you
stated that the 1981-84 standards took into
account all other existing and scheduled automobile requirements.
a.

What allowance did you make for changes
in the Environmental Protection Agency
("EPA") test procedures?

b.

What allowance did you make for the 1980
and 1981 emissions control standards?

Response.
The Department's June 1977 establishment of 19811984 CAFE standards did not assume changes in the
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Environmental Protection Agency (EPA) test procedures for
emissions tests conducted under section 206 of the Clean
Air Act, beyond those permitted by § 503(d) "which yield
comparable results."

This comports with the assumption that

EPA adjustments "yield comparable results" and therefore do
not significantly affect fuel economy results, as discussed
in the House Report on this provision.

We do not believe

EPA has or would fail to conform to this provision of the
Act.
The auto companies have estimated the degree to which
higher emissions standards would affect fuel efficiency,
along with the view that recent EPA test procedure modifications may not yield results comparable to 1975 procedures.
The agency analysed these claims in the enclosed report
and included, for purposes of the report, an allowance
for losses which may occur in this area.

The allowance for

changes in the stringency of the emission standards were
hypothesized at 0.85 mpg for GM and 0.6 for Ford in 1980,
gradually decreasing to zero for both companies.

The
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hypothetical allowance for test procedure changes was
0.5 mpg.

Even if these effects actually occured, the

agency's analysis indicates that both manufacturers will be
able to meet or exceed the current schedule of standards.
Question 11.
DOT studies show that lap and shoulder belts,
when used, are more effective in preventing
death and serious injury than air bags, and
that mandatory belt use in the United States
could be enforced at a cost equivalent to
45 cents per new car sold each year. Yet,
the DOT has chosen to mandate a new system
that will cost up to $325 per car. What are
your views with respect to the air bag compared
with the safety belt and their cost to the
consumer?
Response.
The Secretary of Transportation studied the practicality of improving seat belt use above the present
low levels (less than 20 percent) by means of State (or
Federal) mandatory seat belt use laws.

Substantial diffi-

culties in enactment and enforcement, experiences with
comparable motorcycle helmet use laws and a belt use law in
Puerto Rico, and other factors, convinced the Secretary that
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belt use laws would not be successfully enacted and enforced
to significantly increase seat belt use.
As for the cost of automatic restraint that will
begin to be installed in passenger cars starting in model
year 1982, the Department and several automobile manufacturers estimate that a substantial portion of systems
will be automatic belts, whose incremental cost over
today's manual belt system may be as little as $25 in
mass production.

The cost of $325 for air bags cited

in your question may refer to unit cost for the small
numbers of air-bag-type systems that will be installed
by manufacturers prior to the start-up of mass production.

A complete discussion of the issue of automatic

restraint costs has been excerpted from the Department's
second progress report on Occupant Protection (April 1979)
and attached for your convenience.
Question 12.
In NHTSA's Annual Report to Congress, the
purchase price of 1985 cars was projected
to increase by $400 due to fuel economy
standards. However, the automakers testified
that the increase would be more nearly $600.
Have you analyzed this to determine why
there is a difference? What is the cause
of the difference?
Response.
In the Department's Third Annual Report, it is
estimated that the additional capital expenditures, related
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product engineering costs, and costs of introducing a new
product, if allocated over all vehicles, would result in
an approximate $400 increase in the total cost of modelyear 1985 passenger cars and light trucks.

This does not

include the effects of variable manufacturing costs which
may either increase (due to the use of more expensive
technologies) or decrease (due to materials savings and
weight reductions), but which we judge would increase
slightly.
In contrast, General Motors estimated in its various
submissions to the Department that the retail price of the
typical GM car might increase by $510 by 1985.

This esti-

mate includes the variable manufacturing costs not included
in the DOT figure and, more importantly, relies on a choice
of more expensive technological changes which the Department judges to be unnecessary to comply with the fuel
economy standard.

For example, a slight modification of

the GM's plan, to exclude expensive technologies, lowers
the price increase to $443 per car, as shown in the Department's June 1979 report.
Question 13.
You stated in your testimony before the Subcommittee that you believed the industry
agreed with your estimate of $11.5 billion
additional capital expense to meet the fuel
economy standards. Yet the industry says
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they are spending $80 billion over this
same period and that this is roughly twice
their average rate of expenditure corrected
for inflation. Are there other extra outof-pocket expenses over and above "capital"
costs which could explain the difference
between your estimate of $11.5 billion and
$40 billion? How do you account for the
difference?
The $11.5-billion estimate is the difference between the $36 billion that the Department estimates will
be invested by the domestic automobile industry in North
American operations in the 1978-1984 period and the historical trend in investment.

The $11.5-billion estimate

therefore does not separate capital required to meet the
fuel economy standards from increased capital investments
that would be made for other reasons, such as to meet market
competition.
The Department provided its explanation of the
difference in estimates of capital expenditures as an
insert to the April 26, 1979, hearing of the Economic
Stabilization Subcommittee which you chaired.
of that explanation is enclosed.

A copy
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The Cost of Automatic Restraints

At the time the automatic restraint standard was being
prepared for promulgation, the NHTSA assessed the probable
cost of manufacturing systems that would comply with the
standard. Since that time, various designs for production
have been completed and prototypes have been tested.
In its meetings with the auto manufacturers and their
suppliers, the NHTSA has addressed the content and detail of
various automatic restraint designs and has attempted to
assess the manufacturing and other costs associated with
automatic restraint systems that have reached production
readiness. It is evident that the cost of manufacturing
these systems will depend on a number of factors including,
(1) the details of their design, (2) the projected volume of
production, and (3) strongly on the degree to which components
are obtained from suppliers, and the terms of the contractual
arrangements with the suppliers, such as the guaranteed
annual volume and the number of years of supply.
Currently, the U.S. manufacturers plan to purchase the
main components of their air bag restraint systems from
suppliers. These components include the driver air bag and
inflator module, passenger bag and inflator, sensors,
diagnostics and wiring. Collectively, these parts represent
to the auto manufacturer about 70% of the total manufacturing
cost of the air bag restraint system.
The cost of these purchased parts is quite sensitive to
the volume purchased, with a very substantial cost reduction
being obtained as the volume increases. The following
table, based on recent quotations, illustrates the point.
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TABLE 7
COST OF AIR BAG COMPONENTS SHOWN AS A PERCENTAGE
OF BASE COST VERSUS VOLUME OF PRODUCTION
Driver Bag
& Inflator
Module

Passenger Bag
& Inflator
Module

Sensors and
Diagnostic
Parts

13

Base

Base

Base

25

66%

92%

93%

100

38%

60%

81%

200

32%

50%

78%

900

25%

33%

76%

Volume in
Thousand
Units

The data in this table are indicative of what happens
to the manufacturing costs of air bag restraint systems as
the volume increases from say 10,000 units, relevant to a
limited option, to about 1,000,000 units which corresponds
to standard equipment for about three car lines.
Further reduction of manufacturers' cost may be expected when higher volumes of this restraint system become
standard equipment and especially after sufficient experience
accumulates, from these first generation production designs,
to result in more cost effective designs.
Two NHTSA contractors are carrying out assessments of
production costs for restraint systems that have been in
production. These will provide an independent cost analysis
for use as a basis for understanding the cost estimates of
the industry.
The most recent estimates of the costs of restraint
systems that have been received from the industry indicate
that in high volume production, for example several million,
air bags will result in automobile price increases to the
consumer, of approximately $200 (1978 dollars) assuming that
the vehicle is sold at the manufacturer's list price. Under
similar conditions, automatic belts would sell for approximately $60 to $100, depending on comfort and convenience
features.
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It is too early yet to make projections of how many
cars will be sold with one or the other type of automatic
restraints. The Hart survey, sponsored by the Department of
Transportation less than one year ago, indicated that there
are nearly equal public preferences for air bags and automatic
belts, about one-third preferring air bags, a third preferring
automatic belts and a third that might select either, depending on price or other considerations. Similar indications
have been evident in surveys conducted by manufacturers, and
other independent polls.
In a very recent consumer poll, conducted by Patrick
Caddell, public reaction was surveyed to "making air bags
mandatory in all automobiles." It was found that: 24% of
the surveyed strongly approve; 23% somewhat approve; 19%
somewhat disapprove; 25% strongly disapprove; and 9% undecided.
All these indications imply that the public would be
best served if manufacturers offer a full selection of car
sizes and styles with either automatic belts or air bags. A
nearly even mix of automatic restraint systems would assure
that large volumes of both systems are produced, so that the
prices for both systems will be reasonable. Most important,
car buyers of automatic restraints would be most likely to use
them, thus maximizing their lifesaving potential.
The cost to the consumer of all Federal motor vehicle
safety standards that come into effect after 1979 models,
including the complete implementation of the automatic restraint standard, in the 1980-1984 period has been estimated
in a recent letter by Mr. Elliott M. Estes, President of
General Motors Corporation, to Secretary Adams. This cost
per vehicle is summarized below in 1978 dollars, incremental
and cumulative:
TABLE 8

Model
Year
1980

Incremental
Cost (1978$)

Cumulative
Cost (1978$)

5

5

1981

30

35

1982

20

55

1983

55

110

1984

5

115
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partment Order, for two reasonse one,
so that the Department might gain a
working familiarity with them and
make any required changes before issuing them as an Order, two, so that
the Department might more easily
make any changes required when the
anticipated final Executive Order addressing these concerns was issued.
On March 23, 1978, the President
issued a final Executive Order on this
matter, "Improving Government Regulations" (E.G. 12044; 43 FR 12661.
March 24, 1978), Section 5 of that Executive Order requires the following,

ACTION: Adoption of Regulatory
Policies and Procedures.
SUMMARY: The Department of
Each agency shall review its existing procTransportation establishes policies
and procedures for simplification, ess for developing regulations and revise it
analysis, and review of regulations. as needed to comply with this Order.
Within
80 days after the issuance of the
These policies and procedures are
Order, each agency shall prepare a draft
issued pursuant to Executive Order report outlining
(1(5 brief description of its
12044 on "Improving Government process for developing regulations and the
Regulations." It is expected that these changes that have been made to comply
policies and procedures will result in with this Order,(2) its proposed criteria for
fewer, simpler, more comprehensible defining significant agency regulations; (3)
and less burdensome regulations; im- its proposed criteria for identifying which
prove the opportunity for effective- regulations require regulatory analysis; and
ness of public involvement; and gener- (9) its proposed criteria for selecting existing regulations be reviewed and the list of
ally increase the efficiency of the De- regulations thattothe
agency will consider for
partment's regulatory programs by re- Its initial review. It shall be published in the
quiring periodic review of regulations Fkozast REGISTER for public comment.
to assure their continued need.
Based upon Executive Order 12044,
EFFECTIVE DATE: March 1, 1979.
and the Department's working experiFOR FURTHER INFORMATION ence with its internal procedures, appropriate
modifications to the DepartCONTACT:
ment's Policies and Procedures for
Neil R. Eisner, Assistant General Simplification, Analysis, and Review
Counsel, Office of Regulation and of Regulations were made. As mod)Enforcement, Department of Trans- fied, those policies
and procedures
portation, 400 Seventh Street SW., were published
for public comment in
Washington, D.C. 20590, 202-426the FEDERAL REGISTER on June 1, 1978
4723.
(43 FR 239251; the Department's list
SUPPLEMENTARY INFORMATION: of regulations that it planned to consider for its initial review and the DeBACKGROUND
partment's first semi-annual RegulaImprovement of government regula- tions Agenda of each proposed and
tions has been a prime goal of the each final regulation that the DepartCarter Administration. There should ment expects to publish in the FEDERbe no more regulations than neces- AL REGISTER during the succeeding 12
sary. and those that are issued should months or such longer period as anbe simpler, more comprehensible, and ticipated also appeared in the same
less burdensome. Regulations should FEDERAL REGISTER. (43 FR 23918 and
not be issued without appropriate in- 23884)
volvement of the public; once issued,
In response to the Department's
they should be periodically reviewed publication of its Notice of Proposed
and revised, as needed, to assure that Regulatory Policies and Procedures
they continue to meet the needs for (proposal), a large number of public
which they originally were designed.
comments were received. To assist the
To further encourage and promote public in reviewing the changes that
the many efforts to improve the De- have been made to the Department's
partment of Transportation's ("De- proposal in response to these public
partment") regulations, on January comments, the following paragraph31, 1978, the Secretary of Transporta- by-paragraph analysis of the changes
tion issued a statement of Policies and made has been provided.
Procedures for Simplification, AnalyEXPLANATION OF CHArroes TO
sis, and Review of Regulations pubREGULATORY POLICIES AND PROCEDURES
lished in the FEDERAL REGISTER on
March 8, 1978 (43 FR 9582). These
PARAGRAPH 1. PURPOSE
policies and procedures were the prod-

uct of many months of work by all elements of the Department. They were
issued initially as an internal memorandum, rather than as a formal De-

No comments directly relating to
this paragraph were received and no
changes have been made to the Department's proposal.

PARAGRAPH 2. CANCELLATION
No comments directly relating to
this paragraph were received and no
changes have been made to the Department's proposal.
PARAGRAPH 3. EFFECTIVE DATE
No public comments pertaining to
this paragraph were received but an
effective date of March 1, 1979, has
been inserted in the blank.
PARAGRAPH 4. REFERENCES
No public comments directly relating
to this paragraph were received and
no changes have been made to the Department's proposal.
PARAGRAPH 6. COVERAGE
A number of commenters suggested
that additional detail be added to the
procedures to help determine when a
regulation is significant. The different
commenters provided a variety of criteria for inclusion in the proposal. The
Department believes that its procedures for identifying significant regulations are working quite well. Moreover, it is noteworthy that the Department publishes as Agenda which includes all significant as well as non-significant regulations it is considering issuing over the next year or longer, as
anticipated. Thus, the public can determine, for itself, how the procedures
are being applied in practice. Additionally, many of the criteria suggested by
the commenters already fit within the
misting, general criteria contained in
the Department's proposal. Still
others addressed too specific a problem and, if included, could eventually
result in an extremely lengthy list of
items. However, where suggested additional criteria could be helpful, the
Department has decided to incorporate them into its proposal. Some of
the suggested language was changed
because, as proposed, it could have included many nonsignificant regulations. The new criteria that the Department has added are contained in
paragraphs 5a(2)(d)through (g).
One commenter was concerned
about the use of the nearly identical
terms "major" and "significant" to
define regulations. The regulatory
policies and procedures which were in
effect in the Department at the time
Executive Order 12044 was issued used
the term "major". In the proposal, the
term "major" was changed to "significant" to conform with the language in
the Executive Order. This should have
answered the commenter's concern.
One commenter suggested that the
public should be provided an opportunity to comment on the determination
that a regulation is or is not significant. The initial classification of significant or nonsignificant may be
made a year or more before the luau-
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ance of the first regulatory document;
however, if an agency knows that it is
going to take action in an area, it must
list the regulation, with its classification, in the Department's Regulations
Agenda which is published in the FEDERAL REGISTER. The classification of
the regulation can be changed at any
time up to the issuance of the final
rule. For example, generally, a_nonsignificant regulation would be published
as an ANPRM or NPRM in the FEDERAL REGISTER, with SD opportunity for
public comment. This public comment
could lead to a reclassification of the
item. For these reasons, it is the opinion of the Department that no change
need be made to the proposal.
Several commenters stated that the
definition of "emergency" regulation
should be more carefully defined and
limited. One of these commenters suggested that "emergency regulations
should instead be issued in interim
form with a self-executing nullification clause written into the rule." Another commenter suggested that
"emergency" regulations should be
subject to public comment, even after
issuance. To ensure that emergency
regulations are given full consideration in the Department and to avoid
possible abuses, the Department's proposal required the completion of a
Regulatory Analysis or Evaluation
subsequent to the issuance of the otherwise significant emergency regulation, unless the Secretary grants an
exception. The Department's proposal
also suggested the solicitation of comments, through a formal notice, subsequent to the issuance of an emergency
rule. Thus, if warranted, the rule
could be changed. To further restrict
discretion in this area would be
unwise, especially within the Department of Transportation which is made
up of agencies that basically have responsibility for safety regulation.
Moreover, to issue all emergency regulations in an "interim form" would not
be workable. For example, an emergency regulation might require the immediate purchase and installation of a
replacement part. Once the installation is completed, withdrawing the
"interim rule" would be of no value.
Finally, there are other possible steps
the public can take. For example,
many of the initiating offices have
procedures for petitions for rulemaking; the public can request a rule
change by petition and the agency
must respond to that petition. For
these reasons, the Department has determined that no changes to the proposal are necessary.
One commenter asked for clarification on "the exclusion of regulations
issued in accordance with forward
rulemaking provisions of the Administrative Procedure Act." Apparently, by
the word "forward", the commenter

was referring to "formal". The proposal stated that the procedures do not
apply to "trlegulations issued In accordance with the formal rulemaking
provisions of the Administrative Procedure Act (5 U.S.C. 556, 557)." This
statement is taken directly from Executive Order 12044 (Sec. 6(b)(1)),
which also does not apply to these sections. For these reasons, the Department has determined that no changes
to the proposal are necessary.
Another commenter was concerned
with rulemakings which are begun
before the new procedures go into
effect and suggested that a "freeze" be
instituted on new rulemaking until the
procedures are in effect. The Department already has in effect, since
March 1, 1978, regulatory policies and
proced.m which are substantially
similar to those that are contained in
this document. When this is considered along with the fact that many
Departmental regulatory proposals
may either be required by statute or
needed to correct a safety problem, a
"freeze" would be unwarranted. The
Department has determined, therefore, that no change to its proposal is
nece.ary.
PARAGRAPH 6. GILIECTIVES
Two commenters had suggestions
that related to the paragraph on "necessity". One thought there was a lack
of criteria for what would constitute a
justifiable need for a regulation and
the other suggested that a regulation
should not be issued until it is demonstrated that it "is needed and will
attain its objectives without unintended side effects." The Department believes that the concept of "necessity"
within the framework of its regulatory
responsibilities is not subject to any
clearer, more workable definition.
However, for clarity, d phrase has
been added to paragraph Be ("Reasonableness") to clearly indicate that anticipated side affects should be considered. It should also be noted that,
under paragraph 9a(3), the "direct and
indirect effects" of a regulation are
considered in determining its signifiOne commenter suggested that, in
addition to the objectives of simplification and public involvement, another "area of prime concern is the determination by an agency that legislative goals are being met by a regulation in the most effective way without
unnecessary burden to the public" and
that this criterion should be stressed
during all stagm of the development
of a regulation. As a general objective,
the Department's proposal already
provides for this in paragraph 6e
("Reasonableness") and thus the Department believes that no change to
the proposal is necessary.

Another commenter suggested that
"once rules are in place, changes and
reinterpretations of such rules should
be severely limited." Any change to an
existing regulation would be subject to
the "necessity" standard of paragraph
6a. This should meet the concern of
the commenter and the Department
has determined that a change to the
proposal is not necessary.
One commenter suggested that "a
statement should be made to the
effect that regulations should not be
issued which are overlapping or duplicative of the regulations of either the
initiating office or of another governmental agency regulating in the same
area." Paragraph 6c ("Simplicity") already essentially sets forth this objective. Therefore, the Department has
determined that a change to the proposal is not necessary.
PARAGRAPH T. DEPARTMENT REGULATIONS
COUNCIL
A number of commenters suggested
that the Regulations Council's meetings should be open to the public and/
or that the minutes should be made
available to the public. Two of the
commenters suggested that the proceedings of the Department Regulations Council are subject to the Government in the Sunshine Act(5 U.S.C.
552b).
There is no legal requirement that
Council meetings be open to the
public. The Goverrunent in the Sunshine Act requires open meetings of
agencies headed by more than one
person. The Federal Advisory Committee Act, the other general "open meeting" statute, requires open meetings of
advisory committees at least one of
whose members is not a full-time federal official or employee. Neither of
these statutes applies because the
Regulations Council is not an agency
and all of its members are full-time
Federal officials,
In the opinion of the Department,
the Council's usefulness to the Secretary depends upon the candor with
which members express their views
and that candor might well be inhibited were the meetings or minutes completely open and available. Secondly,
many of the matters to be discussed
by the Council will be in the preliminary and developmental stages, subject to considerable modification prior
to any publication. P,,
,a
,
ire disclosure of some of the,. inaLers might
tend to mislead the public as to the
Department's position, as well as
hinder implementation of the ultimate
decision.
The creation of a Department Regulations Council goes beyond the requirements of Executive Order 12044.
The Department believes that the
Council will provide many benefits to
the public, such as ensuring that a va-

FEDERAL REGISTER, VOL 44, NO. 39—MONDAY, FEBRUARY 26, 1979

863
11036

NOTICES

riety of views and interests are represented when a matter is reviewed. The
Department believes that, as proposed,
this portion of the policies and procedures ensures the full effectiveness of
the Council and no change is warranted.
A number of commenters also suggested that there should be a mechanism for the public to appeal matters
to the Regulations Council. The Council's primary responsibility is to review
matters within the Secretary's areas
of responsibility and make recommendations to him or her. As part of this
responsibility, the Regulations Council
is actively involved in the review of
significant regulations and the Regulations Agenda and in assuring compliance with the Regulatory policies and
Procedures. Thus, no special appeal to
the Council is deemed necessary and
the Department has determined that
no change to its proposal should be
made.
One commenter was concerned with
a "lack of precision as to Which matters are referred to the Council" and
how those matters are handled when
before the Council. The commenter requested rules of procedure and accountability. Since the Council is comprised of the top policymaking officials of the Department and is generally only providing advice or recommendations, not taking final action on
any matter, discretion and informality
appear to be better working tools than
the detailed procedures suggested by
the commenter. For that reason no
change has been made to the proposal.
PARAGRAPH 8. RESPONSIBILITIES OF
INITIATING OFFICE.
Four commenters expressed concerns about the relationship between
the Secretary and the head of the initiating office with respect to the authority to classify or issue a regulation. One was concerned that the Secretary might be taking away power
vested in an Administrator; the other
three stated that the Secretary should
have more responsibility in this area.
One commenter noted that the proposal required "only that the new regulation and work plan be reviewed and
approved by the head of the initiating
office before proceeding with further
development" and felt that this was
Inconsistent with Executive Order
12044 which requires that such review
must be by "the agency head." The
head of the initiating office has the
authority to formulate or Issue regulations; therefore, the head of the initiating office has the authority to carry
out the review steps required by Executive Order 12044. However, to
enable the Secretary to carry out his
or her responsibilities, the Departmental procedures provide for review
and concurrence by the Secretary at

any time, including commenting on
the development of issues, reviewing
progress, and concurring in decisions.
For example, at various stages, but especially during review of the Semiannual Regulations Agenda and the
bi-monthly updates of the Agenda, the
Secretary plays a role in the classification of a regulation as "significant" or
"nonsignificant". Additionally, for information purposes, the Work Plan is
also submitted to the Office of the
Secretary as soon as it is prepared. For
these reasons, the Department has determined that changes to the proposal
are not necessary.
One commenter was concerned with
the accountability of decisionmaking
officials. The Department believes
that the increased responsibility for
regulations given to the heads of the
initiating offices by the proposal provides effective accountability and no
change is deemed necessary.
PARAGRAPH 8. REVIEW OF SIGNIFICANT
REGITLATIONS
One commenter noted the lack of an
explanation of how a proposal originally judged nonsignificant can be
changed to significant (or vice versa)
after public review. The Department
agrees that this does warrant amplification and the proposal has been revised to include a new paragraph 91
which provides that, if the initiating
office wishes to reclassify a significant
regulation to nonsignificant, it shall so
advise the Secretary in writing, and
shall make the change only after receiving the Secretary's concurrence.
This can be done at any time during
the rulemaking process, if the initiating office determines the change is
necessary. If a regulatory project is
changed from nonsignificant to significant, the Secretary would be advised
either through the Semi-annual Regulations Agenda, the bi-monthly updates to that Agenda, or through the
submission of a regulatory document
to the Secretary for concurrence. If
the Secretary decides that a regulation should be reclassified as significant, under existing procedures the
Secretary already has the authority to
send a simple memorandum directing
such a change.
Because regulations can be reclassified at any time under the procedures,
the Department believes that it is important to keep the public advised at
each stage of the regulatory process of
the classification of a regulation.
Therefore, the Department has decided to revise paragraph 9a to provide
that if a regulation is considered nonsignificant it will now be accompanied
by a statement in the FEDERAL REGISTER to that effect both at the time the
regulation is proposed, as the proposal
required, and when the final rule Is
published.

Two commenters suggested additional items for inclusion in the Work
Plan. Some of the items requested
were already included in the proposed
requirements for a Work Plan. With
respect to the others, it is the opinion
of the Department that to further
expand the Work Plan is unnecessary
and might make the proposal unworkable. Therefore, no changes have been
made to the proposal.
One commenter suggested that a
Work Plan should be required for all
non-emergency rulemaking proposals,
not just significant ones. The Department believes that imposing such additional paperwork requirements on the
initiating offices would not achieve
benefits worth the additional burden.
Therefore, the Department's proposal
has not been changed.
One commenter was concerned that
there was no provision in the Work
Plan for an assessment of necessary
technical expertise before the rulemaking begins. Such an assessment
would generally be part of the consideration by the head of the initiating
office of the major issues involved and
the alternative approaches to be explored. For that reason, no change has
been made to th, proposal.
PARAGRAPH 10. REGULATORY ANALYSES
AND EVALUATIONS
A number of commenters recommended that the Department expand
and further define its criteria for requiring a Regulatory Analysis. One
also suggested that when an agency is
authorized to regulate in more than
one area, such as safety and fuel economy, both areas of regulation should
be taken into account. Another commenter suggested a more precise explanation of the methods used for the
economic analyses. Finally, one of the
commenters suggested that regulations should be issued only when it is
demonstrated that the prospective
benefits are not outweighed by the
economic costs. On its own initiative,
the Department has decided to add
one new item to paragraph 10a to
cover matters which have a substantial impact on the balance of trade.
Because the Department requires
either a Regulatory Analysis or an
Evaluation, both of which include economic analyses, for all regulations the
Department does not believe that the
list of criteria need be expanded further. Although it is contemplated that
an Evaluation usually would not be as
extensive as Regulatory Analysis,
some regulations not requiring a Regulatory Analysis might have an economic effect that would result in an
extensive Evaluation. With respect to
the concern about agencies that regulate in more than one area, this is covered by paragraph 6a ("Reasonableness"), which requires consideration of
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consequences. In response to the request for a more precise definition of
the analytical methods to be used, it is
the Department's opinion that the variety of regulatory actions handled
within the Department requires a
great deal of discretion in the choice
of methodology. For example, there
might be a great deal of difference between the methodology used•to examine a Federal Aviation Administration
regulation which affects air carriers
and another which affects only the operators of small aircraft; this methodology may differ further from that
necessary to analyze a National Highway Traffic Safety Administration
regulation which affects all automobile operators. With respect to the
comment on the cost/benefit ratio,
the economic evaluation required for
every regulation includes an assessment of the costs and benefits. In addition, the "Reasonableness" provision
requires consideration of burdens.
Therefore, the Department believes no
change to its proposal is necessary.
One commenter suggested explaining fully to the public any decision not
to require a Regulatory Analysis by
providing a detailed estimate of how
the proposed rule fell short of the criteria. As explained above, if a Regulatory Analysis is not done, an Evaluation must be prepared and placed in
the public rulemaking docket. The
economic analysis contained in the
Evaluation would, by its very nature,
provide a detailed estimate of where
the proposed rule falls short of the
Department's criteria for a Regulatory
Analysis. Therefore, the Department
believes no change to its proposal is
necessary.
Two commenters suggested that a
full and detailed Regulatory Analysis
should be completed even before issuing an advance notice of proposed
rulemaking. One purpose of an advance notice of proposed rulemaking is
to encourage early public participation
in the development of a rule. For this
reason, an advance notice of proposed
rulemaking often may simply identify
a problem that has been raised and
ask for comments and suggestions. It
is noteworthy that Executive Order
12044 does not even require that a
Regulatory Analysis be made available
when an advance notice of proposed
rulemaking is issued. The Department
has gone beyond the Executive Order
but recognizes that in many instances
the economic analysis will be very preliminary and may primarily identify
the questions that must be asked and
the data that must be gathered. Because it wishes to encourage early
public participation, the Department
does not believe any change to its proposal would be appropriate.
One commenter suggested that the
proposal be changed to require a state-

ment of how the public may obtain a
copy of any draft Evaluation or final
Regulatory Analysis or Evaluation.
The Department's proposal simply required that the advance notice or
notice of proposed rulemaking include
"a statement of how the public may
obtain a copy of the draft Regulatory
Analysis for review and comment."
The Department agrees that it would
be advantageous to provide the suggested information; therefore, advance
notices, notices of proposed rulemaking, and final rules will advise the
public how they may obtain a copy of
a draft or final Regulatory Analysis or
Evaluation. Paragraph 10e and f of
the proposal have been revised accordingly.
One commenter suggested a brief
statement of the "cost/benefit relationship considered in the development of a regulation" be released with
a proposed rulemaking. Placing the
draft Evaluation or Regulatory Analysis in the docket, and indicating in any
advance notice or notice of proposed
rulemaking how the public may obtain
copies of it, appears to satisfy this request. For this reason, no change appears necessary to the Department's
proposal.
PARAGRAPH 11. REVIEW AND REVISION OP
EXISTING REGULATIONS
One commenter suggested that in reviewing existing regulations special
consideration be given to the nature
and extent of "complaints and/or suggestions received from users who implement your rules and regulations—
states and local governments." The
Department agrees that this emphasis
can be added to the list of factors considered by the initiating office in identifying existing regulations for review.
However, it should refer generally to
"users" and not just to States and
local governments. Paragraph 11b(1)
has been amended accordingly.
On its own initiative, the Department has also expanded paragraph
Ilb(2) to stress the consideration, in
determining the need for a review,
that should be given to the number of
requests for interpretation or the
problems evidenced in enforcement.
Two commenters had suggestions
concerning the scheduling of reviews.
One commenter suggested establishing
a schedule for review of each existing
regulation on a regular pre-determined
basis. The other commenter suggested
establishing a definite period of time
for the agency to complete a review.
This commenter further suggested
that if the review was not conducted
during the set time, the regulation
should be declared void until such
time as the review is completed. Arbitrary schedules may mean delaying
other, more important regulatory activity. Moreover, the Department be-

lieves that regulations, especially
safety regulations, should not be declared void because some pre-determined schedule has not been met for
what may be valid reasons. It must be
stressed that, generally, the public
does have the right to submit to the
initiating office a petition for rulemaking if, in its opinion, changing technology or economic conditions or other
factors support the need for a change
in the regulations. For these reasons,
the Department has decided to make
no change to its proposal.
PARAGRAPH 12. OPPORTUNITY FOR PUBLIC
PARTICIPATION
The Department recognizes the need
for early and effective public participation. In light of that, as the following paragraphs indicate, a number of
additions or changes have been made
to paragraph 12. The Department
wishes to stress, however, that other
possible, additional methods of improving public participation are under
consideration and may be added at a
later date. The public will be given an
appropriate opportunity to comment
before they are added.
Several commenters suggested that
the Department's procedures should
provide for earlier and more meaningful public participation. A number of
them suggested a variety of means to
accomplish this. One commenter suggested making the draft of a notice of
proposed rulemaking "available to
those directly affected approximately
30 days in advance of its publication in
the FEDERAL REGISTER." Much of what
was requested by the commenters has
already been provided to the maximum extent possible. For example,
publication of the Work Plan or a
summary of its major elements, as one
commenter suggested, would defeat its
purpose as a working tool. Much of
the Information in the Work Plan is
published in the Agenda. However, to
publish the rest of it at too early a
stage could be misleading and could
lead to premature public comment. It
is the opinion of the Department that
the public should be involved at the
earliest stages, but that when a regulatory project has been sufficiently developed so that it can be discussed
with the public, it should be discussed
with all interested parties. The Department is also concerned that such
steps as the circulation of draft notices of proposed rulemaking or the allowance of public participation in the
development of a proposed regulation
before any documents are even published in the FEDERAL REGISTER could
violate either the Administrative Procedure Act(5 U.S.C. 551 et seq.) or the
Federal Advisory Committee Act (5
U.S.C. App. I). For these reasons the
Department believes that a change
should not be made to its proposal.
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One commenter felt Executive
Order 12044 requires public comment
before the issuance of a notice of proposed 'rulemaking. The Department
believes that the Executive Order does
not require this and that it is not necessary to change the Department's
proposal. The Department doe; however, wish to note that its procedures
do provide for numerous, proper methods for obtaining public participation
in the earliest stages in the development of a rule. For example, the Department encourages the appropriate
use of advance notices of proposed
rulemaking, advisory committees, regulatory conferences, and other general
meetings with the public prior to the
issuance of notices or advance notices.
Several commenters suggested that
a longer comment period should be
permitted on proposed regulations.
However, requiring lengthy time periods may unnecessarily waste time. It
appears better to allow the initiating
offices discretion to determine, in appropriate instances, that a particular
rulemaking should have a comment
period longer than the minimum set
forth in the proposal. Moreover, the
initiating offices generally can grant a
petition for an extension of time
where warranted. The Department believes that the initiating offices have
been quite liberal in both providing
for comment periods well in excess of
the minimums established in the procedures, as well as in granting petitions for extensions of time to comment. Therefore, the Department has
determined that no changes should be
made to its proposal.
Three organizations commented on
the Department's proposal concerning
State and local participation. Two
comments in favor of more participation offered suggestions for increasing
the opportunities for State and local
government participation. Contrasted
with this was a comment that these
provisions create the possibility that
the legal restraints placed on agency
contacts during rulemaking can be
flouted and undermine the Federal
Advisory Committee Act. These commenters are addressing a portion of
the Department's proposal taken directly from the two Presidential
memoranda referenced in paragraph
4c. The concerns expressed are now
being reviewed within the Executive
Branch of the government. For that
reason, the Department deems it improper at the present time to change
the Department's proposal in this
area.
One commenter suggested an expanded list of specific actions which
could be required for public participation. Many of the suggestions were already contained in the Department's
proposal; however, the Department
has decided that some of the items not

Still another commenter suggested
already covered should be included,
and paragraph 12a has been revised that all non-emergency rulemaking
accordingly through the addition of proposals should begin with an advance notice_and public participation.
paragraphs (3),(5) and (7).
Another commenter suggested that This unnecessarily takes away agency
the nature and assumptions of the re- discretion. Not only may there be no
search relied on to support a Particu- reason in many rases to go through
lar regulatory approach be fully iden- the double steps of an advance notice
tified and its significance in the regu- and a notice of proposed rulemaking,
latory process acknowledged. The but the flexibility of the current proccommenter further stated that any ess allows supplemental notices of prodocumentation should be clearly refer- posed rulemaking to be issued in the
enced and the source material made instances where the initial notice was
available for public review. The De- insufficient, Therefore, the Departpartment generally agrees with this ment believes no change to its proposcommenter and, although it believes al is necessary.
One commenter suggested that an
that the suggestions are being carried
out within the Department, paragraph advance notice should be used only for
12a has been revised by the addition of the purpose of exploring a possible
paragraph (6); this paragraph sets problem area to determine whether
forth the need to (1) identify the regulations are needed, and a notice of
nature and importance of the research proposed rulemaking should be used
and (2) place a copy of any source ma- only to explore alternative solutions
terial in the public rulemaking docket. once the need for regulatory action
One comrnenter suggested that criti- has been determined. In many incal research studies should be subject stances an advance notice is used as
to peer review by persons with a dem- suggested. There appears, however, no
onstrated expertise in the area of the reason to limit its use. For example,
study. It is not clear at what stage or there may be no question that a reguin what manner such peer review lation is needed but the agency may
would be accomplished. The existence not have a clear idea of how to proof such studies will be clearly noted in ceed. In these instances an advance
an advance notice or notice of pro- notice of proposed rulemaking could
posed rulemaking, in accordance with not be used under the commenter's
paragraph 12a(6); peer review could be suggestion. For these reasons, the Deaccomplished during the review of partment has decided to make no
these notices. Additionally, when changes to its proposal.
Another commenter was concerned
copies of critical research studies relating to rulemaking are ready for re- that the Department's proposal did
lease, they should be made available not require that all nonsignificant regto the public in general and not just to ulations be subject to notice and
a limited group of individuals or orga- public comment. It is the Departnizations. For that reason, the Depart- ment's policy that notice and public
ment has decided to make no changes comment should be provided to the
maximum extent possible, if this could
to its proposal.
Another commenter was concerned reasonably be expected to result in the
about the public's limited ability to receipt of useful information. Since
rebut comments submitted to the this policy has been in effect in the
docket and also noted the limited Department, many more regulatory
availability of the docket to people proposals have been subjected to
outside Washington, D.C. As part of public comment. It is the Departits effort to increase public participa- ment's opinion, however, that Execution in its rulemaking, the Depart- tive Order 12044 does not require that
ment is interested in adopting reason- all nonsignificant regulations be subable methods for making the docket ject to notice and public comment. For
more readily available to the public example, the Department is currently
and has examined this problem. For preparing an amendment to its Time
example, at least one agency has pro- Act regulations. When originally
vided for a rebuttal period after the issued, the regulations inadvertently
close of the initial comment period. referred to the border between North
Additionally, many of the Depart- Dakota and Nebraska, thereby elimiment's public hearings on rulemakings nating South Dakota from the "time
(many of which are held outside map." Having noted the error, the DeWashington, D.C.) allow speakers to partment is preparing an amendment
rebut other comments. The Depart- to return the South Dakota-Nebraska
ment does not feel that the use of a re- border. There appears to be no reason
buttal period should be a requirement to provide for notice and public comfor all rulemakings, but to indicate its ment on this matter as it could lead to
support for this procedure when it is no meaningful public comment; it
deemed appropriate, the Department would be a waste of time and money
has added a new paragraph (4) to and it would not be in the public interest. For these reasons, the Departparagraph 12a.
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ment has determined that no change
Is necessary to Its proposal.
One commenter noted that the Department proposals suggested that the
public be encouraged to comment subsequent to the issuance of a final rule
In certain instances. The commenter
felt that the Department's regulations
149 CFR 5.27) indicate that such comments need not be considered. Paragraph 12d was intended to provide an
opportunity for the public to comment
after the issuance of a final rule, when
It is not possible to ask for comment
prior to its issuance. It was the Department's intention that this request
for comments would be done through
a formal rulernakIng document which
would establish a specified comment
period. To clarify this, the Department has revised its proposal through
the addition of clarifying language in
paragraph 12d. In addition, the Department has determined that additional language is necessary to make
clear its general intent under paragraph 12d. The Department has also
decided to add a sentence to this paragraph requifing that, when a determination is made that notice and an opportunity for comment cannot be provided, a statement of the reasons
should be included with the regulation
when it is published in the FEDERAL
REGISTER.
Another commenter suggested that
industry members usually do not know
the results of studies conducted by or
for the Department at the time they
make presentations at hearings and
suggested that additional hearings be
scheduled after such studies are published. Existing agency procedures already permit this where appropriate.
Therefore, a change to the proposal is
unnecessary.
PARAGRAPH 13. REGULATIONS AGENDA
Two commenters had concerns
about the Agenda. One suggested that
listing the publication dates meant
that the Department had already
made up its mind to go ahead with
rulemaking on that particular subject.
The other commenter was concerned
with references to the Federal-aid
Highway Program Manual and other
documents such as Operations Review
Notices for FAA programs, and suggested that the Agenda include information on how to secure such items in
a timely fashion. This commenter also
suggested that the format for the Regulations Agenda appears more workable than the format for the Review
List and suggested that, for the sake
of clarity and uniformity, both have
the same format.
The Agenda very carefully indicates
that the listing of a date does not indicate that a decision has been made to
Issue a notice or final rule; rather, the
date simply indicates to the public

that, if a decision is made to issue such
a document, it can be expected by that
date. However, to alleviate any problems, the Department has revised
paragraph 13b (3) to change "publication date" to the "date for a decision
on whether to issue the proposed or
final regulation." Other language
changes to conform with this have
been made to paragraphs 13 a and b.
With respect to the concern stated
by the other commenter about the references to documents that some members of the public do not have, these
references were provided as extra information to assist those who do have
such documents. Moreover, contact
points for further information were
provided. However, to further assist
the public, the Department has revised its procedures to indicate how
referenced documents can be obtained
by adding a new requirement to paragraph 13b (2).
GENEFUL
Two commenters suggested that,
after the first year, an analysis of how
the procedures are working be prepared and published. The Department
recognizes that the promulgation of
these policies and procedures is only
the first step and that it is more important to assure that they are being
effectively Implemented. Therefore,
the Department plans to make such
an evaluation and will provide the
public with an opportunity to make
comments. The Department does not
believe a change to its proposal is necessary to accomplish this.
The Department of Justice has recommended that: (1)"no proposed regulation be considered nonsignificant
If it will have a disparate impact based
on sei(";(2)"the 'Review and Revision
of Existing Regulations' should include a paragraph specifically calling
for an amendment of unnecessary or
inappropriate gender-based terminology in existing regulations"; and (3)
"compliance with E.O. (Executive
Order) 12044 include a review of all
proposed new regulations for unnecessary or inappropriate gender-based
distinctions." The Department generally agrees with this policy and has already taken action on the matter. On
December 12, 1977, the General Counsel advised the initiating offices of the
Department to take appropriate action
to phase sex-neutral terms into their
regulations. As a general rule, they
were advised that sex-neutral terms
should be used whenever a new part of
the FEDERAL REGISTER was drafted or a
major revision to a part was undertaken. Also, they advised that in many
situations sex-neutral terms could be
used in minor revisions and still avoid
inconsistencies with other portions of
the regulations. It is the Department's
position that, proceeding in this fash-
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ion, it should be able to phase in sex.
neutral terms in a relatively orderly
manner. However, with respect to the
Department of Justice's specific request, if a regulation would have a
"disparate Impact based unsex". it
should fit within the definition already contained in the proposal for
significant regulations. The other two
recommendations seem unnecessary
and inappropriate for inclusion in a
general document such as the Department Regulatory Policies and Procedures. The Department wishes to
stress, though, that it it taking steps
to eliminate inappropriate genderbased terminology in existing regulations as well as in new regulations.
Therefore, no further change to the
proposal is deemed necessary.
One commenter suggested bimonthly sessions be established as a forum
for industry to give input to the Department on its regulations. Not
enough information was given by the
commenter to indicate how such hearings would be effective. Hearings are
held by the Department to solicit suggestions on particular regulations or
general areas of concern. General, bimonthly sessions do not appear structured enough to lead to meaningful results. Therefore, the Department has
made no change to its proposal.
One commenter noted that one of
the Department's initiating offices has
never published procedures in the
Code of Federal Regulations governing the features of its regulatory process. Although this matter is technically outside the scope of the notice, the
Department will review this matter
and determine the feasibility of
having all its initiating offices publish
such procedures.
One commenter was concerned that
one of the initiating offices of the Department presently has procedures
whereby regulatory materials are
issued by means of "notices" and
"orders". Any matter which fits within
the definition of regulation as used in
the Administrative Procedure Act, Executive Order 12044, or the Department's Regulatory Policies and Procedures must conform to the requirements in those documents. No change
to the proposal is necessary.
One commenter suggested that the
Department's proposal fails to achieve
the objective of rendering a rulemaktrig process "more efficient and predictable in the creation and delivery of
agency policy." The Department believes that the process will be much
more
efficient
and
predictable
through the use of such procedures as
the Agenda, the Work Plans and the
devices to encourage greater public
participation. Therefore, the Department does not believe that changes are
needed in its proposal.
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One commenter suggested that in
the final procedures "a function responsibility chart be included that
could be used to the follow the regulations through the various functions
and departments of the agency during
the development/review process." The
Department does not feel it is necessary to amend its proposal to accomplish this objective but will give consideration to preparing such charts
and publishing them in the FEDERAL
REGISTER at a later date. Even if not
published in the FEDERAL RzoisTiga,
such charts could be used in conjunction with another recommendation,
which the Department has adopted, to
provide seminars around the country
on use of the Department's regulatory
processes.
One commenter expressed concern
with the lack of provisions in the Departmental proposal to prohibit "retroactive rulemaking." It is not clear
what the commenter means by "retroactive rulemaking." The only regulations which could be thought to be
"retroactive" are rules which do not
take effect until issued, but apply, for
example, to any product manufactured or action taken after the date
the notice was issued. This Is generally
intended to prevent defeat of the purpose of any final regulation by those
who might take action in response to
the proposed regulation. Not only is
this not, technically, a retroactive
rulemaking, but the public also has an
opportunity to comment on the applicable date during the notice and comment stage. As a result, the Department does not deem it appropriate to
revise its proposal.
One commenter suggested that the
Department's procedures include a requirement for the development of a
three- to five-year plan for significant
regulatory activity relating to the safe
transportation of hazardous goods.
The National Highway Traffic Safety
Administration has already published
a five-year plan and another initiating
office has one under consideration. Although others may consider it, due to
the amount of effort necessary to prepare such a document and to the fact
that the Department's current Regulations Agenda covers a full year or
longer, the Department does not feel
it appropriate to require initiating officers to prepare such a plan.
One commenter was "strongly opposed" to the "NIFTSA policy of funding self-appointed and proclaimed consumer advocates and representatives
in their journeys to Washington, or
wherever the concerned hearings
might be taking place in order to voice
their own comments as the opinion of
the general public." This comment is
generally outside the scope of the
notice. However, the Department
would like to explain how the National

Highway Traffic Safety Administration program works. Under the program regulations, members of the
public are invited by notice in the FEDERAL REGISTER to apply for financial
assistance. Funding is available to any
individual or organization, both nonprofit and profit-seeking, that can
demonstrate that it is financially
unable to participate effectively, and
that its participation could contribute
substantially to a full and fair determination of the issues involved in the
proceeding.
In addition to the above, the Department would like to note that other
minor, editorial changes have been
made throughout the proposal.
Issued in Washington, D.C. on February 15, 1979,
BROCK ADAMS,
Secretary of Transportation.
DEPARTMENT OF TRANSPORTATION

b. The controls listed in the table of
"Controls of Certain Powers and
Duties" in the DOT organization
manual (DOT Order 1100.23A, Figure
I-C) requiring the head of an operating administration to coordinate notices of proposed rulemaking and regulation9 with the Office of the Secretary before issuance are superseded
and suspended pending their cancellation by amendment to the organization manual. The controls requiring
the head of an operating administration to coordinate regulatory documents with another operating administration are not affected by this
Order and continue to be the responsibility of the originating operating administration.
3. EFFECTIVE DATE
This Order is effective March 1,
1979.

REGULATORY POLICIES AND PROCEDURES

4. REFERENCES

1. PUTtPOSE

a. Title 5, United States Code, sections 552(a)(1) and 553 which prescribe general procedural requirements of law applicable to all Federal
agencies regarding the formulation
and issuance of regulations.
b. Executive Order 12044, "Improving Government Regulations," which
prescribes general policy and procedural requirements applicable to all
Federal executive agencies regarding
the improvement of existing and
future regulations.
c. Presidential memoranda of March
23, 1978, and February 25, 1977, for
the heads of executive departments
and agencies, which prescribe general
policy and procedural requirements
applicable to all Federal executive
agencies regarding State and local government participation in the development and promulgation of significant
Federal regulations having a major intergovernmental impact.

This Order establishes objectives to
be pursued in reviewing existing regulations and in issuing new regulations;
prescribes procedures and assigns responsibilities to meet those objectives;
and establishes a Department Regulations Council to assist and advise the
'Secretary in achieving those objectives
and improving the quality of regulations and the policies and practices
which affect the formulation of regulations.
2. CANCELLATION
a. The following documents are superseded and cancelled:
(1) The Secretary's memorandum of
March 23, 1976, on the subject of "Departmental Regulatory Reform."
(2) Notice 76-5 entitled "Policies to
Improve Analysis and Review of Regulations" issued April 13, 1976, and published in the FEDERAL REGISTER on
April 16, 1976(41 FR 16200-01).
(3) The Secretary's memorandum of
February 8, 1977, on the subject of
"DOT Regulations."
(4) The Deputy Secretary's memorandum of March 9, 1977, on the subject of "Review of Regulations—Interim Regulations."
(5) The General Counsel's memorandum of April 25, 197'7, on the subject
of "Authorship of Regulatory Documents."
(6) Department of Transportation
Order 2050.4 on the subject of "Procedures for Considering Inflationary Impacts."
(7) The Secretary's memorandum of
January 31, 1978, and the statement
attached thereto, on the subject of
"Policies and Procedures for Simplification, Analysis, and Review of Regulations."

5. COVERAGE
a. Definitions.
(1) Initiating office means an operating administration or other organizational element within the Department, the head of which is authorized
by law or delegation to issue regulations or to formulate regulations for
issuance by the Secretary.
(2) Significant regulation means a
regulation that is not an emergency
regulation and that in the judgment
of the head of the initiating office, or
the Secretary, or the Deputy Secretary:
(a) Requires a Regulatory Analysis
under paragraph 10a of this Order or
is otherwise costly;
(b) Concerns a matter on which
there is substantial public interest or
controversy;
(c) Has a major impact on another
operating administration or other
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parts of the Department or another
Federal agency;
(d) Has a substantial effect on State
and local governments;
(e) Has a substantial impact on a
major transportation safety problem;
(f) Initiates a substantial regulatory
program or change in policy;
(g)Is substantially different from international requirements or standards;
Or
(h) Otherwise involves important
Department policy.
(See paragraph 9a of this Order for
factors to consider in applying this
definition.)
(3) Emergency regulation means a
regulation that:
(a) In the judgment of the head of
the initiating office, circumstances require to be issued without notice and
opportunity for public comment or
made effective in less than 30 days
after publication in the FEDERAL REGISTER; Or
(b) Is governed by short-term statutory or judicial deadlines.
(4)
Nonsignificant
regulation
means a regulation that in the judgment of the head of the initiating
office is neither a significant nor an
emergency regulation.
b. Applicability.
(1) This Order applies to all rules
and regulations of the Department, including those which establish conditions for financial assistance.
(2) This Order does not apply to:
(a) Any rulemaking in which a
notice of proposed rulemaking was
Issued before the effective date of this
Order and which was still in progress
on that date;
(b) Regulations issued in accordance
with the formal rulemaking nrovisions
of the Administrative Procedure Act(5
U.S.C. 556, 557);
(c) Regulations issued with respect
to a military or foreign affairs function of the United States;
(d) Matters related to agency management or personnel; or
(e) Regulations related to Federal
Government procurement.
B. OBJECTIVES

ble; before issuance, it should be coordinated as required within the Department and between the Department and other Federal agencies to
eliminate or minimize unnecessary duplication, inconsistency, and complexity; it should be issued only after compliance costs, paperwork and other
burdens on the public are minimized.
d. Timeline.ss. A regulation should be
issued in time to respond to the circumstances that require it and should
be modified or cancelled as those circumstances change.
e. Reasonableness. A regulation
should provide a feasible and effective
means for producing the desired results; it should be developed giving
adequate consideration to the alternatives, to anticipated safety, environmental, social, energy, economic, and
legal consequences, and to anticipated
indirect effects; it should not impose
an unnecessary burden on the economy, on individuals, on public or private organizations, or on State and
local governments.
f. Fairness. Generally, a regulation
should be issued only after a reasonable and timely opportunity has been
provided for all interested persons to
comment on it.
7. DEPARTMENT REGULATIONS COUNCIL
a. Membership; Chair and ViceChair. A Department Regulations
Council is hereby established comprised as follows:
Regular Members
(1) The Deputy Secretary—Chair
(2) General Counsel—Vice-Chair
(3) Assistant Secretary for Policy
and International Affairs
(4) Assistant Secretary for Budget
and Programs
(5) Assistant Secretary for Administration
(6) Assistant Secretary for Governmental Affairs
(7) Director, Office of Public and
Consumer Affairs
(8) Director, Departmental Office Of
Civil Rights
Es Officio Members

To simplify and improve the quality
of regulations, it is the policy of the
Department that the following objectives be pursued in issuing new regulations and continuing existing regulations:
a. Necessity. A regulation should not
be issued or continue in effect unless it
is based on a well-defined need to address a specific problem.
b. Clarity. A regulation and any supplemental material explaining it
should be clear, precise, and understandable to all who may be affected
by it.
c. Simplicity. A regulation should be
as short and uncomplicated as possi-

(1) Commandant of the Coast Guard
(2)Federal Aviation Administrator
(3)Federal Highway Administrator
(4)Federal Railroad Administrator
(5) National Highway Traffic Safety
Administrator
(6) Urban Mass Transportation Administrator
(7) Saint Lawrence Seaway Development Corporation Administrator
(8) Research and Special Programs
Administrator
b. Functions and responsibilities.
The Council:
(1) Monitors initiating offices' programs for reviewing and revising their
existing regulations and makes recom-

mendations to the heads of initiating
offices and the Secretary when appropriate with regard to the conduct and
effectiveness of those programs;
(2) Considers each significant regulation referred to it and makes such recommendations as the members consider appropriate regarding the advisability of the Secretary's concurring in its
Issuance;
(3) On its own initiative or upon request, reviews, discusses, and makes
such recommendations to the Secretary, as the members consider appropriate regarding Department regulatory policies and procedures; and
(4) In coordination with the initiating office(s) concerned, designates
such task forces or requires the preparation of such reports, analyses, or options papers as it considers necessary
for proper Council consideration of
any regulatory matter or inquiry referred to or initiated by the Council.
c. Staff support The General Counsel provides regular staff support to
the Council and designates an Assistant General Counsel to be responsible
for performing the functions assigned
to the General Counsel's office. These
include the coordination of the staffing, analysis, and review of items
corning before the Council or on which
the Council requires additional information; the convening and management of task forces designed to review
and improve major categories of existing regulations; and such additional
duties as the Council may specify.
d. Meetings; attendance of members.
The Council meets on a regular bimonthly basis. It also meets on special
occasions, at the call of the Chair,
either on his or her own initiative or
at the request of the head of an initiating office. Attendance by ex officio
members is optional. Any member who
is unable to attend a meeting may be
represented at the meeting only by
the member's principal deputy or
Chief Counsel. A member may be accompanied by supporting staff for purposes of briefing the Council or assisting the member with respect to an
agenda item or a significant regulation
scheduled for discussion.
e. Agenda. The General Counsel's
office prepares an agenda for each
meeting and distributes it to the members in advance of the meeting, together with any documents to be discussed at the meeting. When the
agenda includes consideration of a significant regulation, theGeneral Counsel's office makes such arrangements
with the initiating office as may be appropriate for briefing the Council and
responding to questions concerning
the regulation.
f. Minutes. The General Counsel's
office prepares summary minutes following each meeting and distributes
them to the members.
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8. RESPONSIBILITIES OF INETIATING
OFFICES
a. The head of each initiating office
is primarily responsible for
(11Reviewing proposed regulations to
ensure that they meet the objectives
set forth in paragraph 6 of this Order;
(2) Issuing regulations within the
scope of his or her statutory or delegated authority;
(3) Coordinating proposed regulations with other Federal agencies and
other operating administrations and
organizational elements within the
Department; and
(4)In conjunction with the Assistant
Secretary for Governmental Affairs,
consulting with State and local governments as required under the memoranda referenced in paragraph 4c of
this Order in the development of regulations to be issued by that office.
b. To improve the quality of existing
and future regulations In accordance
with the purposes and policies set
forth in this Order, the head of each
initiating office:
(1) Establishes and carries outs program for reviewing and revoking or revising existing regulations in accordance with paragraph 11 of this Order,
(2) Includes in the public docket for
each proposed regulation a draft Regulatory Analysis or Evaluation as required under paragraph 10 of this
Order;
(3) Includes in the public docket for
each final regulation a final Regulatory Analysis or Evaluation as required under paragraph 10 of this
Order;
(4) Submits Regulations Reports to
the Department Regulations Council
in accordance with paragraph 13a of
this Order;
(5) Submits for the Secretary's concurrence, before issuance, regulatory
documents pertaining to significant
regulations, together with such supporting documentation as may be required by paragraph 9 of this Order,
(6) Advises the Secretary by memorandum, before issuance if possible, of
the circumstances requiring emergency issuance of an otherwise significant
regulation;
(7) Names a Regulations Officer to
coordinate the review of regulations
and act as principal staff liaison with
the Council; and
(8) Informs the Deputy Secretary or
the General Counsel of any regulatory
matter that should be reviewed by or
coordinated with the Council.
O. REVIEW OF SIGNIFICANT REGULATIONS
a. In determining whether a regulation is significant, the following
things, among others, are considered:
(1) The type and number of individuals, businesses, organizations, and
State and local governments affected;

(2) The compliance and reporting requirements likely to be involved;
(3) Direct and indirect effects of the
regulation including the effect on
competition; and
(4) The relationship of the regulations to those of other programs and
agencies.
Proposed and final regulations that
are not considered significant under
this Order are accompanied by a statement in the FEDERAL Ricoisrza to that
effect.
b. Before an initiating office proceeds to develop a significant regulation, the head of the initiating office
considers the need for the regulation,
the major issues involved and the alternative approaches to be explored. If
he or she determines that further
action is warranted, the initiating
office then prepares a Work Plan. The
Work Plan states or describes:
(1) The need for the regulation;
(2) The objective(s) of the regulation;
(3) The legal authority for the regulation;
(4) The names of the individual or
organizational unit primarily responsible for developing the regulation and
of the accountable official;
(5) Whether a Regulatory Analysis
is likely to be required and, how and
where it will be produced;
(6) The probable reporting requirements (direct or indirect) that may be
Involved;
(7) A tentative plan for how and
when the Congress, interest groups,
other agencies, and the general public
will have opportunities to participate
in the regulatory process; and
(8) The tentative target dates for
completing each step in the development of the regulation.
If the Work Plan is approved by the
head of the initiating office, the development of the significant regulation
may proceed.
c. As soon as it is approved, the
Work Plan is submitted to the General
Counsel for his or her information.
d. Before issuing for publication in
the FEDERAL REGISTER any regulatory
document of substantive significance
(e.g., advance notice of proposed rulemaking, notice of proposed rulemaking, notice of withdrawal, supplemental notice or final rule) or a notice of
an exclusively procedural nature (e.g.,
extending time for comments or
scheduling a public hearing) pertaining to a significant regulation, the initiating office submits it to the Secretary for concurrence.
e. To receive Secretarial concurrence
for the Issuance of any regulatory document of subst,tive significance pertaining to a significant regulation, the
initiating office submits it to the General Counsel's office at least 30 days
before the proposed date of issuance;

included with this submission is (1) an
approved Work Plan, (2) a draft or
final Regulatory Analysis or Evaluation, and (3) a summary of the results
of any coordination outside the initiating office. Once a Work Plan and Regulatory Analysis or Evaluation is developed for a particular significant
regulation, they are only updated and
supplemented for successive regulatory documents pertaining to that significant regulation. In the case of a
final rule submitted for Secretarial
concurrence, there is an accompanying
summary of meaningful public comments received.
f. Before submitting a final rule for
Secretarial concurrence, the head of
the initiating office reviews all the
documents required to be submitted
and determines that, at a minimum:
(1) The regulation is needed;
(2)The direct and indirect effects of
the regulation have been adequately
considered;
(3) Alternative approaches have
been considered and the least burdensome of the acceptable alternatives
has been chosen;
(4) Public comments have been considered and an adequate response has
been prepared;
(5) The regulation is written in plain
English and Is understandable to those
who must comply with it;
(6) An estimate has been made of
the new reporting burdens or recordkeeping requirements necessary for
compliance with the regulation;
(7) The name, address and telephone
number of a knowledgeable agency official is included in the publication;
and
(8) A plan for evaluating the regulation after its issuance has been developed.
g. The General Counsel's office distributes each regulatory document
and accompanying supporting documents received from an initiating
office under paragraph 9d of this
Order to all appropriate Secretarial
Officers for review and coordinates
their comments and recommendations
for transmittal, together with a staff
analysis, to the Secretary through the
Deputy Secretary.
h. The Deputy Secretary or the
General Counsel may refer a significant regulation to the Department
Regulations Council for Its consideration at its next regular or special meeting. This is done if, in the judgment of
the Deputy Secretary or the General
Counsel, the views of the Council on
that regulation are desirable or likely
to assist the Secretary in determining
whether to concur in its issuance.
Council consideration of a significant
regulation is in addition to and not in
lieu of Secretarial staff review; both
are scheduled and coordinated so as to
minimize delay in transmitting the re-
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suiting recommendations to the Secretary.
1. To receive Secretarial concurrence
for the issuance of any notice of an exclusively procedural nature pertaining
to a significant regulation, the initiating office submits a copy of the notice
to the General Counsel's office at
least 3 days before the intended date
of issuance; included with this submission is a memorandum which specifies
the intended date of issuance, states
why the notice is required and describes any changes that it will cause
in the previously anticipated schedule
of action dates on the significant regulation concerned.
j. The General Counsel may concur
for the Secretary in the issuance of a
procedural regulatory document received from an initiating office under
paragraph 9) of this Order, when warranted. The General Counsel advises
the Secretary through the Deputy
Secretary of such action as soon as
possible. For all other such documents, the General Counsel's office
advises the Secretary through the
Deputy Secretary of each document
received. Unless otherwise notified
before the intended date of issuance,
Secretarial concurrence may be prek. For an emergency regulation that
otherwise would be significant, the initiating office includes with the regulation when published in the FEDERAL
Recrsruc, a statement of the reasons
why it is impracticable or contrary to
the public interest for the initiating
office to follow the procedures of this
Order and Executive Order 12044.
Such a statement includes the name of
the policy official responsible for this
determination.
1. If, at any time during its development, the head of the initiating office
determines that a regulation classified
as significant should be reclassified as
nonsignificant, he or she submits a
memorandum providing the basis for
the recommended change to nonsignificant to the Secretary for concurrence. The regulation continues to be
handled as significant unless the Secretary concurs in the change.
10. REGULATORY ANALYSES AND
EVALUATIONS
a. Except as indicated in paragraph
lOg of this Order, an initiating office
prepares and places in the public
docket a draft Regulatory Analysis for
each of its proposed regulations that:
(1) Will result in an annual effect on
the economy of $100 million or more;
(2) Will result in a major effect on
the general economy in terms of costs,
consumer prices, or production;
(3) Will result in a major increase in
costs or prices for individual industries, levels of government, or geographic regions;

(4) Will have a substantial impact on
the United States balance of trade; or
(5) The Secretary or head of the initiating office determines deserves such
analysis.
b. Each draft Regulatory Analysis
contains:
(1) A succinct statement of the problem and the issues that make the regulation significant;
(2) A description of the major alternative ways of dealing with the problem that were considered by the initiating office;
(3) An analysis of the economic and
any other relevant consequences of
each of these alternatives; and
(4) A detailed explanation of the reasons for choosing one alternative over
the others.
c. A draft Regulatory Analysis addresses all salient points to the maximum extent possible. If data are lacking or there are questions about how
to determine or analyze points of interest, the problem is noted in the
draft Regulatory Analysis; to help
elicit the necessary information during
the public comment period on the advance notice or notice of proposed
rulemaking, the appropriate questions
are included in the advance notice or
notice of proposed rulemaking.
d. The initiating office includes in
each advance notice or notice of proposed rulemaking on a proposal requiring a Regulatory Anaylsis, an explanation of the regulatory approach
being considered or proposed, a short
description of the alternative approaches, and a statement of how the
public may obtain a copy of the draft
Regulatory Analysis for review and
comment.
e. An initiating office prepares and
places in the public docket for each of
its proposed regulations not requiring
a draft Regulatory Analysis, a draft
Evaluation. This Evaluation includes
an analysis of the economic consequences of the proposed regulation,
quantifying, to the extent practicable,
its estimated cost to the private sector,
consumers. Federal, State and local
governments, as well as its anticipated
benefits and impacts. Judgment is exercised by the head of the initiating
office so that resources and time devoted to the Evaluation reflect the importance of the proposal. The initiating office includes in each advance
notice or notice of proposed rulemaking requiring an Evaluation a statement of how the public may obtain a
copy of the draft Evaluation for
review and comment. If the head of
the initiating office determines that
the expected impact is so minimal that
that the proposal does not warrant a
full Evaluation, a statement to that
effect and the basis for it is included
in the proposed regulation; a separate
statement is not placed in the public
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docket. For a significant regulation.
the Evaluation also includes a succinct
statement of the issues which make
the regulation significant and an analysis of any other relevant consequences.
f. The initiating office prepares a
final Regulatory :Analysis for each
final regulation that meets the criteria
of paragraph 10a of this Order, otherwise, a final Evaluation, in accordance
with the requirements of paragraph
10e of this Order. is prepared. The
Regulatory Analysis or the Evaluation
is placed in the public docket at the
time of or before issuing the final regulation and the regulation is accompanied by a statement of how the public
may obtain a copy of the Regulatory
Analysis or the Evaluation for review.
g. An emergency regulation that
otherwise would be nonsignificant is
excepted from the requirements for
any Evaluation. For an emergency regulation that otherwise would be significant, the initiating office prepares
and places in the public docket as soon
as possible after issuance of the notice
or final regulation a Regulatory Analysis or Evaluation, whichever is appropriate, unless an exception is granted
by the Secretary.
11. REVIEW AND REVISION OF EXISTING
REGULATIONS
a. Each initiating office establishes a
program for reviewing its existing regulations and revoking or revising those
regulations that it determines are not
achieving their intended purpose. This
review follows the same procedural
steps for the development of new regulations.
b. In identifying existing regulations
for review and possible revocation or
revision and in determining the order
in which they are to be reviewed, An
initiating office considers:
(1) The nature and extent of complaints or suggestions (including Petitions for rulemaking) received, especially ones received from those directly or indirectly affected by the regulations;
(2) The need to simplify or clarify
language; consideration should especially be given to the number of requests received for interpretations or
the problems evidenced in the enforcement of the regulation;
(3) The need to eliminate overlapping and duplicative regulations;
(4) The need to eliminate conflicts
and inconsistencies in its own regulations or those of other initiating offices or other agencies;
(5) The length of time since the regulations were last reviewed or evaluated.
(6) The importance and continued
relevance of the problem the regulations were originally intended to solve;
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(7) The burdens imposed on those
directly or indirectly affected by the
regulations;
(8) The degree to which technology,
economic conditions or other factors
have changed in the area affected by
the regulation; and
(9) The number of requests received
for exemption from a regulation and
the number granted.
(c) Each initiating office prepares a
list of the existing regulations it has
selected for review and possible revocation or revision. It includes (1) a
brief description of the reasons for
each selection, (2) a target date for
completing the review and determining the course of corrective action to
be taken, and (3) the name and telephone number of a knowledgeable initiating office official who can provide
additional information. The list of existing regulations selected is submitted
to the Department Regulations Council through the General Counsel. It is
updated as part of the initiating office's semi-annual Regulations Report
and the bi-monthly supplements required under paragraph 13 of this
Order. The semi-annual report includes any final action taken or determination made since the last list.
d. The General Counsel's office consolidates the initiating offices' lists of
existing regulations selected for review
for the Council and from that consolidation prepares a semi-annual list for
publication in the FEDER. REarsres as
part of the Department Regulations
Agenda. FEDERAL REGISTER publication
is for the stated purpose of sharing information with interested members of
the public. Choosing to review a regulation does not indicate that it will be
discarded or that it will not be enforced while under review.
12. OPPORTUNITY POR PUBLIC
PARTICIPATION
a. Initiating offices should take appropriate steps, including the following, to increase the opportunity for
public participation:
(1) In addition to publishing proposals and notices of regulatory actions in
the FEDERAL REGISTER, an initiating
office should, in appropriate circumstances, provide a clear, concise notice
to publications likely to be read by
those affected, and, to the extent practical, notify interested parties directly.
(2) If the subject is unusually complex, or if there is a considerable potential for adverse effects from a failure to provide an opportunity for
early public participation, the initiating office should consider supplementing the minimum rulemaking steps required by section 553 of Title 5, United
States Code. For example, an advance
notice of proposed rulemaking may be
employed to solicit comments and suggestions on an upcoming notice of pro-

posed rulemaking or an open conference may be held at which a discussion between all interested parties
would help narrow or clarify issues.
However, such supplementary proce.
dures should be used only when thej
will serve to clarify the issues and en.
hance effective public participation.
They should not be used if they would
delay the process of developing the
regulations unless significant additional information is to be gained by the
initiating office or the public.
(3) When appropriate, an initiating
office may solicit views through surveys or panels.
(4) When the issues involved warrant it and time Permits, an initiating
office should allow time for the public
to submit rebuttal to comments submitted in response to proposals.
(5) To the extent permissible, an initiating office may consider providing
financial assistance to persons who
lack the resources to participate meaningfully in its regulatory proceedings.
(6) An in,itiating office should identify, in a statement accompanying a proposed or final regulation, the nature
of the research relied on to support a
particular regulatory approach; the
statement should clearly indicate the
importance of the research in the development of the regulation; and the
source material should be made available for public review by placing a copy
in the public docket.
(7) As necessary, the Department,
and its initiating offices, provides information and instruction through
public meetings and publications, in
the use of its regulatory policies and
procedures, especially with respect to
public participation.
b. The public is provided at least 60
days to comment on proposed tignificant regulations. In the few instances
where the initiating office determines
this is not possible, the proposal is accompanied by a brief statement of the
reasons for a shorter time period.
c. The public is generally provided at
least 45 days to comment on proposed
nonsignificant regulations. When at
least 45 days are not provided. the proposal or the regulation is aceompanied
by a brief statement of the reasons.
d. To the maximum extent possible,
notice and an opportunity to comment
on regulations should be provided to
the public, even when not required by
statute, if such action could reasonably be anticipated to result in the receipt of useful information. When an
initiating office does not provide
notice and an opportunity for the
public to comment,(1) a statement of
the reasons is included with the final
regulation when it is published in the
FEDERAL REGiszes and (2) when reasonable, the initiating office should
provide notice and opportunity to
comment subsequent to the final regu-

lation. This action can be taken in conjunction with a plan for evaluating the
regulation after its issuance.
e. If any of the national organizations representing general purpose
State and local governments (including the National Governor's Association, the National Conference of
State Legislatures, the Council of
State Governments, the National
League of Cities, the United States
Conference of Mayors, the National
Association of Counties, and the International City Management Association) notifies the department, including any of its initiating offices, that it
believes a regulation included on the
Department's Regulations Agenda
would have major intergovernmental
impact, the initiating office develops a
specific plan, in conjunction with the
Assistant Secretary for Governmental
Affairs, for consultation with State
and local governments in the development of that regulation. Such consultation includes the solicitation of comments from the above named groups,
from other representative organizations and from individual State and
local governments as appropriate.
In determining appropriate action,
to help ensure the practicality and effectiveness of the programs, the initiating office considers the following:
(1) State and local sectors constitute
the delivery mechanisms for most of
the actual services the Federal Government provides:
(2) State and local sectors have concerns and expertise;
(3) Early participation by State and
local officials in the planning process
helps ensure broad-based support for
the proposals that are eventually developed: and
(4) Early participation also ensures
that priorities developed at the Federal level will work in conjunction with
and not at cross-purposes to priorities
at the State and local level.
Whenever a significant proposed regulation identified as having a major intergovernmental impact, is submitted
to the Office of Management and
Budget for review or is published in
the FEDERAL REGISTER, it is accompanied by a brief description of (1) how
State and local governments have
been consulted,(2) what the nature of
the State and local comments was and
(3) how the agency dealt with such
comments.
13. DEPARTMENT REGULATIONS AGENDA
a. Each initiating office prepares a
semi-annual Regulations Report summarizing each proposed and each final
regulation that office is considering
for issuance and publication in the
FEDERAL REGISTER during the succeeding 12 months or such longer period as
may be anticipated. This Report is
submitted to the Department Regula-
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tions Council, through the General
Counsel,not later than the last working days of June and December each
year and supplemented with a bimonthly updating report not later
than the last working days of February, April, August, and October each
year.
b. The Report specifies for each proposed and final regulation being considered for issuance and publication:
(1) A title;
(2) A description (including information on how any referenced document
may be obtained);
(3) The earliest expected date for a
decision on whether to issue the proposed or final regulation;
(4) The name and telephone number
of a knowledgeable initiating office official who can provide additional information; and
(5) 'Whether it is a significant or a
nonsignificant regulation.
The
Semi-Annual
Regulations
Report includes any final action taken
since the last report.
c. For a significant regulation, the
Report also briefly states:
(1) Why it is considered significant;
(2) The past and anticipated chronology of the development of the regulation;
(3) The need for the regulation;
(4) The legal basis for the action
being taken; and
(5) Whether a Regulatory Analysis
is required.
d. For non-significant regulations
Issued routinely and frequently as part
of an established body of technical requirements (such as the Federal
Aviation Adminis(ration's
Airspace
Rules) to keep those requirements operationally current.the Report only states:
(1) The general category of the regulations;
(2) The identity of a contact office
or official; and
(3) An indication of the expected
volume of issuance; individual regulations are not listed.
e. The General Counsel's office consolidates the initiating offices Regulations Reports for the Council and
from that consolidation prepares a
semi-annual Department Regulations
Agenda for publication in the F...
REGISTER. FEDERAL REGISTER publication is for the stated purpose of sharing with interested members of the
public the Department's preliminary
expectations regarding its future regulatory actions and does not impose any
binding obligation on the Department
or initiating offices with regard to any
specific item in the'Agenda or preclude
regulatory action on any unspecified
item.
IFS Doc. 79-5572 Piled 2-23-79; 8:45 am)
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I

SUMMARY AND CONCLUSIONS

In January through May of 1979, the Department of Transportation received
submissions from Ford Motor Company (Ford) and General Motors (GM) on
the 1981-84 fuel economy standards for passenger automobiles which
asserted that those standards should be reduced.

Although the manufac-

turers did not submit formal petitions, the Department has treated these
submissions as though they are petitions for rulemaking and has concluded that no reductions in the fuel economy standards are warranted as
a matter of law or policy.

Accordingly, the Department has decided not

to open a rulemaking proceeding to reduce the 1981-84 standards.

A.

Background

In December 1975, the Congress, convinced that growing U.S. dependence
on imported petroleum posed a threat to the national security and
economy, enacted the Energy Policy and Conservation Act (EPCA).

EPCA

added a new Title V to the Motor Vehicle Information and Cost Savings
Act, requiring that the fleet average fuel economy of the new automobiles of each manufacturer or importer meet increasingly stringent
minimum levels.

Title V adopted as a goal for 1985 an improvement of

nearly 100 percent in the average fuel economy of the new passenger car
fleet from 14 miles per gallon (mpg) in 1974.

Title V established average fuel economy standards of 18, 19, and 20 mpg
for passenger automobiles manufactured in model years 1978, 1979, and
1980 and of 27.5 mpg for model year 1985 and thereafter.

The Secretary
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of Transportation was required to establish fuel economy standards for
model years 1981-84 and was given limited authority to amend the other
standards which were established in the law.

On June 30, 1977, the Secretary published in the Federal Register
average fuel economy standards for the 1981-84 model year passenger
automobiles, giving the manufacturers three to six years lead time to
comply with the fleet-wide average requirements.

These standards are

22 mpg for model year 1981, and 24, 26, and 27 mpg for the 1982, 1983,
and 1984 model years.

Following the issuance of these standards, the

domestic auto companies all indicated they would comply with the
requirements.

These standards were established, in accordance with

the requirements of section 502(a)(3) of the Act, at levels which
were determined to be the "maximum feasible average fuel economy
level" and to result in "steady progress" toward meeting the 1985
standard.

The "steady progress" criterion does not require equal

increments of 'fuel economy improvement in each model year, only
increments that are not grossly disproportionate to each other.

The 1981-84 standards reflected fuel economy improvements achievable
through the introduction of available fuel economy Improving technology.
However, the levels did not reflect the industry's planned use of diesel
engines because of the Department's desire not to presume increased use
of diesels while there were uncertainties about the public health
consequences of their widespread use.

No shift in the product mix (such

as selling more compacts and subcompacts and fewer full and intermediate
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size cars) was projected beyond the plans of the manufacturers, partially because of the uncertainties about the effect of a substantial
shift on total vehicle sales, and therefore on the ability of the
manufacturers to finance the investments needed to improve fuel
economy.

It was recognized, however, that both of these methods for

improving fuel economy are available to manufacturers, and both provide some flexibility for the auto companies in selecting a program
for compliance with the standards.

B.

The Manufacturers' Requests

In January 1979, Ford and GM began submission of documents to the
agency arguing for lower fuel economy standards for the early to
mid-1980's. The companies continued to supply information through
early May.

These were not submitted as formal petitions under the

agency's procedures, but were rather intended to provide information
that would justify a re-opening of rulemaking by NHTSA to reconsider
the standards set in June 1977.

The agency inquired as to whether Chrysler Corporation also intended
to submit information on the passenger auto fuel economy standards,
but while Chrysler indicated that they agreed that standards should
be lowered, they did not provide extensive data in support of that
position.

They did, however, indicate that a reduction in the

standards would not result in nearly as large a reduction in car
prices as that being claimed by Ford and GM.

It appears that, given

Chrysler's present financial situation, a change in the standards
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to a linear schedule would not benefit that company to any great
extent.

The agency's most recent analysis of these standards,

conducted last fall for our 1979 Report to the Congress on the fuel
economy program, showed that Chrysler is capable of meeting the current
fuel economy standards.

See 44 FR 5743, January 29, 1979.

The Chrysler

situation is not unlike that of American Motors Corporation.

In the

Report to Congress, the agency also concluded that AMC could meet the
current schedule of fuel economy standards.

AMC apparently plans to

rely heavily on a joint venture with Renault as a means of improving
the average fuel economy of its passenger automobile fleet.

Both Ford and CM argued that NHTSA had overestimated the fuel
economy benefits that would come from cercain technologies, had not
properly taken into account the effects of changes in automotive emission standards and test procedures, and had underestimated the costs of
implementing those technologies particularly on the schedule indicated
by the NHISA.

Both manufacturers argued that less stringent standards

for 1981-84 would permit a significant reduction in capital investment
and in new car prices.

GM argued that a schedule of standards increasing

by 1.5 mpg per year from 1980 to 1985 (a linear schedule) would provide
a net economic saving to new vehicle purchasers, compared to the current
schedule of standards.

The primary thrust of the manufacturers' submissions is that consumers
will be better off (in the sense of out-of-pocket expenses) under less
stringent fuel economy standards than under current standards.

The
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basis for this argument is that the manufacturers will use in the
near term the most cost-effective methods for improving fuel economy
(those with the largest fuel economy benefit for a given initial
vehicle price increase) and that the technologies needed to comply
with standards for the mid-1980's will be the more costly remaining
items.

GM has argued that a reduction in the standards through model

year 1984 would provide more time for them to develop new technology
to meet these later standards, and that the new technology will be
more
desirable from the consumer's viewpoint.

Thus, the main issue raised by

GM and Ford is not whether the costs of the current standards outweigh
the benefits overall, but whether the standards are cost-effective at
the margin compared to a linear progression of standards.

Although the GM and Ford submissions call into question several of the
detailed projections in the agency's standard setting analysis and in
its
analysis for the 1979 Report to Congress, the fundamental conclusion
that the current standards are feasible was not Challenged.

In

fact, both Ford and GM submitted product plans for meeting the current
standards, and both companies apparently intend to follow those plans
or some variation of them to comply with federal requirements.

The

product plans submitted by the two companies differ from each other
significantly and differ from the paths projected by NHTSA in the 198184 rulemaking and in the 1979 Report to Congress.
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C.

NHTSA Analysis

1.

Statutory Considerations.

Section 502(f) of the Act provides the legal framework for responding to
GM's and Ford's submissions.

That section states that passenger auto-

mobile fuel economy standards for 1981-85 may be amended only if the
basic requirements of the law applicable to their original establishment
are still met.

In the case of the 1981-84 standards, those standards

must be set at a level which available information and analysis shows to
be the "maximum feasible average fuel economy level" and which will
result in "steady progress" toward meeting the standard for model year
1985.

The 1985 standard also must be established at the "maximum

feasible" level if it is amended.

The schedules for fuel economy

standards proposed by Ford and GM would certainly satisfy the statutory
"steady progress" requirement, since they would result in equal increments
of fuel economy improvement in each year.

Therefore, the key issue in

addressing the manufacturers' analyses advocating a reduction of the
fuel economy standards is whether the reduced standards would satisfy
the "maximum feasible" requirement.

Section 502(e) of the Act requires that the Secretary of Transportation,
in determining the maximum feasible average fuel economy level, consider
four factors:

1) technological feasibility, 2) economic practicability,

3) the effect of other Federal motor vehicle standards on fuel economy,
and 4) the need of the nation to conserve energy.

The agency's

interpretation of these four considerations has been discussed in
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previous rulemaking documents, most completely in the June 30, 1977,
decision on the 1981-84 passenger car fuel economy standards.

In considering the technological feasibility of a standard for a particular model year, the agency determines whether given items of fuel
economy-improving technology could be made commercially available by
that model year.

The technology need not have been in actual commercial

production at the time the standards are established if the agency can
reasonably project that the technology could become commercial for the
model year under consideration.

In considering "economic practicability," the agency addresses the issue
of whether compliance with the standards is within the financial capability of the automobile industry and would not produce substantial
dislocations in the auto industry or in the economy as a whole.

Examples

of such dislocations would be major reductions in industry sales or
employment, or major reductions in competition within the industry.
Thus, economic practicability is different from maximum economic efficiency or maximum consumer cost savings.

Rather, consistent with the

overriding "maximum feasible" requirement, economic considerations
are a limiting factor on fuel economy levels insofar as costs pose
risks of severe adverse impacts on the auto industry or the economy.

The consideration of the effects of other Federal standards on fuel
economy has been interpreted by the agency to require an assessment of
the minimum adverse impacts of Federal safety, noise, emissions, and
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damageability standards.

In fuel economy standard-setting, the agency

must estimate which of various equally effective alternative plans for
complying with these other Federal requirements would produce the
smallest adverse (or largest favorable) effect on automotive fuel
economy, and to base the fuel economy standard levels on the projected
use of that optimal compliance plan.

However, the agency would not

project the use of technology for compliance with these other standards
which is either prohibitively expensive or not as effective in meeting
the goals of those standards, notwithstanding the fuel economy benefit.
The agency has interpreted this factor to require a consideration of
changes to both the performance requirements of these other Federal
standards as well as to measuring techniques used to determine compliance with those standards.

Test procedure changes may, in some

cases, produce changes in the effective stringency of these standards.

The final consideration, the need of the nation to conserve energy, has
been construed by the agency to require the highest achievable levels of
energy conservation consistent with the other statutory considerations.
Recent events in Iran, rapid gasoline price increases, and recent
gasoline shortages reaffirm the seriousness of our national need to
conserve energy.

2.

Technical Analysis.

The agency views the main purposes behind the enactment of the fuel
economy provisions of EPCA to be concern over our increasing vulnerability to foreign suppliers of petroleum and the serious national
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problems of increasing fuel costs and any disruption in supply.
At the same time, the agency recognizes that both the public and the
government are intensely concerned about inflation in the U.S. and world
economies.

The Ford and GM arguments do bear on that matter.

There-

fore, the agency carefully examined the consumer effects of the
manufacturers' efforts to improve the fuel economy of their passenger
automobile fleets.

The procedure used by the agency to evaluate the consumer price impacts
of the fuel economy standards differs in several important respects from
the procedure the agency would use in a statutory rulemaking proceeding.
First, the effects on the consumer of the standards have been analyzed
using a straight-forward cost-benefit analysis, looking at the readily
quantifiable costs and benefits associated with the standard.

This

approach was adopted as a method of measuring consumers' out-of-pocket
expenditures and does not consider various indirect benefits of energy
conservation (such as the effect on national security of high rates of
oil imports).

A qualitative discussion of these indirect benefits is

contained in Chapter II of this report.

The second difference between the agency's analysis in this case and a
normal, standard-setting analysis is that price increases are calculated
based on the manufacturers' product plans (modified minimally by NHTSA)
rather than on a compliance plan developed entirely by the agency.

In

setting fuel economy standards, the agency adopts a path that generally
minimizes cost and risk in order to demonstrate what is feasible.
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In this analysis, the agency has not made this determination but is
merely examining the companies' present plans for compliance.

The final difference between this analysis and standard-setting is that
the agency relied on manufacturer-supplied information almost exclusively
in determining the vehicle price increases due to fuel economy standards.
In rulemaking, on the other hand, the agency would attempt to ascertain
how large any initial price increases (if any) needs to be to cover the
manufacturers' costs.

For example, the agency used price data supplied

by the manufacturers on turbochargers and diesel engines, notwithstanding
the fact that those prices appear to be unreasonably high.

The agency's analysis did make certain limited revisions to the manufacturers' product plans, however.

Some items in those plans strike the

agency as unlikely candidates for inclusion in production vehicles,
because of their high price and minimal fuel economy benefit.

For that

reason and especially because these items unnecessarily increase
consumer prices, the items were deleted in NHTSA's analysis.

In some

cases, these high price items were selected by the manufacturers, while
some fairly obvious, lower price items which would produce an equivalent
fuel economy benefit were not selected.

In some of these instances,

lower price alternative paths were in fact previously planned by the
manufacturers, according to earlier submissions to the agency.

These

revisions made by the agency to the latest plans submitted by the
manufacturers are small in number and do not change the basic
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character of the plans.

The adjusted product plans used by the agency

in this analysis retain the basic technological and marketing strategies
of the companies.

Nor was any adjustment made to the manufacturers'

product plans to reflect the recent increase in demand for more fuel
efficient vehicles and engines, which accompanied the current gasoline
shortage.

In general, the NHTSA believes that the auto makers have been

somewhat conservative in their estimates of the potential fuel economy
improvement of certain technologies.

Two aspects account for most of the differences in fuel economy
improvements estimated by the manufacturers and by NHTSA.

These are

the impacts of EPA requirements and manufacturers' decisions on how to
meet the EPA requirements.

First, the agency's analysis makes an allowance for possible reductions
in fuel economy associated with EPA's modifications to its test procedures and emissions requirements.

The 1980 EPA test procedures are

intended to close loopholes in the earlier 1975 procedure that permitted manufacturers to obtain test values far in excess of mileage
realizable on-the-road.

Consequently, many 1979 models tested by

the new procedure show a "loss" compared to the old procedure.
loss is only in test results and not in real fuel saved.

The

Second,

though harder to define, it is equally apparent that there will be at
least a temporary degradation in fuel economy resulting from more
stringent emissions standards.

F

Some or all of these reductions can
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be overcome through the use of fully interactive electronic engine
controls, which are expected to be available for use in the early
1980's.

Some have no effect because the company was not using the

particular loophole closed by the procedure change.

Finally, some

are eliminated by reducing the size and weight of vehicles.

Note

that even with these effects taken into account, the agency's
analysis indicates that both manufacturers will be able to meet
or exceed the current schedule of standards.

It should also be noted that this analysis did not include considerations of the possible impact of emission standards being promulgated
for diesel engine particulates, nor the impact of requests for waivers
of the diesel standard for oxides of nitrogen.

These actions could have

an effect on the types and sizes of vehicles in which diesel engines
can be used and the fuel economy benefit which would result from their
use, but the EPA decisions on these matters have not yet been made.
In this report, the agency, for purposes of this analysis, has
not questioned the manufacturers' plans for implementing diesel engines.

Based on all these factors, the agency estimated that for the 1981-85
period as a whole, the existing standards will save new car purchasers
an additional $500-$680 million (discounted to 1980) compared to the
linear schedule, or between $10 and $14 per car.

Over a wide range

of gasoline prices the current schedule of standards has greater net
consumer benefits than a linear schedule.

The recent turmoil in Iran,

imported oil surcharges, and domestic oil price decontrol indicate
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that the higher range of fuel prices is more likely for the future.
In this report, the dollar value placed on fuel savings is based upon
DOE's current estimate of future gas prices (which assumes
a 3 percent
average annual rate of increase above the rate of
inflation).

3.

The Need of the Nation to Conserve Energy.

Since the Act was passed in 1975, U.S. imports of petroleum have increased
by about 34 percent.

The portion of these imports which came from OPEC

nations has increased proportionately.

Oil prices have risen steadily

since 1975, with sharp increases in recent months.

Few doubt that heavy

U.S. reliance on imported petroleum will continue through the 1990's and
that prices of petroleum products will continue to rise.

Although the

numerical difference between the current fuel economy standards and a
"linear schedule" may appear small, the linear schedule would result in
the consumption of approximately 7.7 billion gallons more gasoline over
the life of the 1981-84 passenger automobile fleet than would the
current standards.

The current standards will produce total gasoline

savings of about 60 billion gallons over the life of the 1981-85 fleet,
compared to maintaining the 1980 standard of 20 mpg over that period.

Further, the national expenditures for imported oil are a major factor
in our persistent foreign trade deficit, which in turn affects the value
of our currency in foreign markets, the prices we must pay for foreign
goods, and the overall rate of inflation.
related consequences are significant.

All of these petroleum-

Should another supply
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interruption like that of 1973-74 occur, the gasoline saved due to these
standards would not be sufficient to totally insulate the country from
its effects.

However, the savings could lessen the magnitude of the

dislocations in the economy that would occur by reducing the need for
mandatory conservation measures such as business closings and travel
restrictions.

Given the prospects for sharply higher gasoline prices

during the period in which the 1981-85 passenger car fleet will be on
the road, it is likely that consumers will be better off under the
current standards than under a less stringent schedule, even ignoring
the unquantifiable social costs.

D.

Conclusions

The arguments submitted by GM and Ford provide no statutory basis for
revising the standards.

If anything, the information supplied by the

two principal manufacturers during the last six months reinforces the
earlier conclusions that the current standards comply with all requirements of the Act and are both technologically feasible and economically
practicable, since both companies project being able to meet the
current standards.

However, it is worth considering the consequences if the NETSA analysis
is too optimistic.

If, for example, the manufacturers do not realize

the full range of benefits available, either because of technical or
economic problems or as a result of poor planning, it is possible that a
given year's standard would not be achieved.

If that were to happen,

the statute is written to minimize potential risks associated with such
an event.
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A manufacturer can sell vehicles even if its average
fuel economy
falls below the standards.

Indeed, since compliance is based on total

automobile production in a model year, it cannot be determined
until
the end of the model year when all production is completed.

While the

penalties for noncompliance are not inconsequential,
they are not of
such magnitude that a production shut-down is required.

Thus, a manu-

facturer would not likely implement a product plan
which requires the
use of expensive hardware to gain relatively small fuel economy
improvements in order to offset very modest penalties,
particularly penalties
that could be offset with past or future credits.

If a manufacturer

exceeds the standard in any year, credits equal to $50
per vehicle per
mpg can be carried forward or backward to offset penalties.

This

provision indicates that the framers of the statute did not
intend an
absolute prohibition on sales for failing to meet fuel economy
standards.
The Department has recommended that this carryover provision
be extended
from one year to three years, thus allowing increased flexibilit
y for
the manufacturers.

Also, the statute permits the Department to reduce civil penalties
where noncompliance is due to certain circumstances beyond the manufacturer's control; or, where payment of the full civil penalty would
produce insolvency, bankruptcy, or (if certified by the Federal Trade
Commission) a substantial lessening of competition within the auto
industry.

48-1401 0 - 79 - 57
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It has been suggested that a radical shift of product mix toward
small cars would be needed to comply with the current fuel economy
standards.

The agency concludes that available fuel economy-improving

technology makes such a shift unnecessary to meet the standards.

Even

if such a shift were needed to comply, major manufacturers probably
would not run the marketing risks associated with a radical mix shift
(e.g., producing nothing but mini-compact autos) rather than face the
possibility of paying the relatively modest civil penalties prescribed
under the Act.

Thus, the fuel economy standards do not pose a

likelihood of a major decline in vehicle sales and serious dislocations
in the auto industry.

Much of the information submitted by the companies in support of their
requests is claimed by those companies to be confidential.

The agency

has requested that those claims of confidentiality be withdrawn by the
companies, so that the agency could fully discuss in a public manner the
basis for its conclusions.

Ford and GM agreed to release only limited

portions of their confidentiality claims.

The confidentiality claims

have significantly limited the agency's ability to describe the details
of its analysis.

The following chapters of this report summarize that analysis.
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II.
A.

INDIRECT BENEFITS OF FUEL CONSERVATION
Introduction

It is important that the results of this analysis be placed in proper
perspective.

Two key variables are the prices to be charged to con—

sumers for fuel economy improvements--the "cost" side of the equation,
and the price of gasoline used to translate fuel savings into dollars-the "benefit" side of the equation.

On the cost side, the Department

generally used the manufacturers' claims but occasionally adjusted them
when there was a wide variance among companies or where previous research
clearly supported a different number.

On the benefit side, the real price of gasoline between 1981 and 2000,
the period over which the model year 1981-85 vehicles will be driven, is
more difficult to estimate.

Regardless of the price used, there are

several points to bear in mind.

First, the Chairman of the Council of

Economic Advisors, Charles Schultze, stated* "... a good estimate of the
likely future time pattern of gasoline prices (relative to the general
movement of prices) is important ...."

"It is the general, although not

unanimous, view that the real price of oil may rise during the 1980's.
Hence an analysis which showed that a shift to a more gradual schedule
produced net benefits only if oil prices stayed unchanged would raise
serious questions about the wisdom of the shift" (emphasis added).

*Testimony before the Subcommittee on Energy and Power, House Committee
on Interstate and Foreign Commerce, March 13, 1979.
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Chairman Schultze further stated that "there are other indirect benefits
from reducing oil imports, relating to national security, balance of
payments considerations, and the reduced pressure of demand on the world
oil market.

Consequently, even if the additional automobile production

costs stemming from an accelerated schedule are greater than the direct
value of the gasoline saved, ... it might still be worthwhile to stick
with that accelerated schedule....

To make a hypothetical example, if

the excess costs of an accelerated schedule amount to $3.00 per barrel of
imported oil that is thereby saved, we might well decide that the indirect
gains are worth it."

B.

Some of the indirect measures are discussed below.

Oil Consumption and Prices

The Nation's oil imports have increased 34 percent since 1975--from 6.5
to 8.7 million barrels per day.

Also, this increase has resulted in the

share of domestic demand which is imported rising from 39 percent in 1975
to 45 percent in 1978.

Furthermore, the OPEC nations' share of U.S. oil

imports has risen from 59 percent in 1975 to 69 percent in 1978.

Thus,

the U.S. has become increasingly dependent on OPEC nations for its oil
imports.

In addition, the landed price of foreign petroleum has risen

from just over $2 per barrel in 1973 to more than $13 per barrel in 1978-an increase of nearly 600 percent.

Moreover, these prices have been raised further in recent months.
current (June 1979) base price of a barrel of oil is $14.55.

The

With the

imposition of surcharges and other fees which almost all oil producing
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and exporting countries have imposed, the effective price of oil is
currently about $18 per barrel.

The following table shows the range

of prices charged by various oil exporting countries as of late May
1979.

Because of these increases and other reasons, gasoline prices have

increased 35 percent in the first three months of 1979.

PRICES OF OIL AS OF MAY 1979
COUNTRY

$/BARREL

Abu Dhabi

17.90

Algeria

21.00

Britain

18.30

Canada

20.50

Ecuador

17.00

Indonesia

18.35

Iran

17.17

Iraq

16.45

Kuwait

16.40

Libya

19.00

Mexico

17.10

Nigeria

18.10

Qatar

16.30

Saudi Arabia

14.55

United Arab Emirates

17.90

Venezuela

20.40
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C.

Balance of Trade

In 1978, the U.S. paid $42.3 billion for importing oil (approximately 20
percent of total imports).

Preliminary data show that the quantity of oil

imported will rise while its price increases.

It is likely that upwards

of $50 billion will be spent on importing oil in 1979.
1973, U.S. oil imports were $8.3 billion.

By contrast, in

The 1979 Economic Report of

the President acknowledges that the decline in the value of the dollar
relative to other currencies contributes to inflation by raising
prices of imported goods and services and thus the cost of living.

The

1978 oil import bill of $42.3 billion was a major contributor to the
decline in the value of the dollar.

The current fuel economy standards would save 7.7 billion gallons more than
the straight-line standards.

With the schedule of future gasoline prices

used in the analysis which follows, the current standards result in a fuel
savings worth $3.7 billion (in 1978 dollars), when compared with the linear
standards.

Future balance of payments deficits would be reduced by the

value of the imported oil saved:

this amounts to about $250 million annually.

President Carter, in his energy speech on April 5, 1979, emphasized the
importance of a reduced balance of trade deficit and said that increased
conservation and decreased consumption "will help us to fight inflation....
The foreign oil cartel will then find it harder to raise prices.

The

dollar will grow stronger and the prices we pay for many imported goods
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will be less.
future years."

This will strengthen our economy and reduce inflation in
Thus, a secondary effect of decreased consumption is

reduced pressure on the prices of oil and oil-derived products.

Similarly, the 1979 Joint Economic Report recognizes the importance of
oil to the world economy and states that "if sharply higher oil prices
slow growth in Western Europe, Japan, and the developing world, U.S.
exports will suffer."

The recent trend in oil prices indicates that

they may continue to rise and thus adversely affect U.S. exports, again
negatively affecting our balance of trade.

President Carter emphasized

this in his energy speech on April 5, 1979, and said that the "growing
dependence on (foreign oil) has left us dangerously exposed to sudden
price rises and interruptions in supply."

D.

National Security

A March 14, 1979:report by the Treasury Department concludes that oil
imports are a greater threat to the national security than ever before
because:
The U.S. dependence on imported oil to satisfy domestic
oil needs and overall energy demands has increased;
The amount and cost of these oil imports recently have
increased dramatically;
. Oil imports increasingly originate in a small number of
distant foreign countries;
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The risk that oil imports will be interrupted by civil
disturbances, terrorist acts, war, and a variety of other
causes has not diminished over time; and,
.

The monetary repercussions accompanying the growing dependency
on imported oil compound the threat to national security.

President Carter, in his April 5, 1979, speech on energy, stated that
"we are dangerously dependent on uncertain and expensive sources of
foreign

just a few foreign countries control the amount of oil

that is produced and the price we must pay."

The Office of Technology Assessment, in its February 1979 report on the
Automobile Transportation System, also paints a bleak picture of national
security and projects that, despite current conservation efforts, U.S. demand
for petroleum will grow.

The difference between need and domestic supply

will have to be made up by imports or alternate energy sources.

Since the

development of alternate energy sources requires long lead times and
enormous efforts, the U.S. dependence on imported oil is expected to rise
and further adversely affect national security and the balance of trade, contributing to inflation in the U.S. economy.

Lowering the fuel economy

standards would result in an increase in our imports of petroleum (thus
exacerbating our national security problems).
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III

ANALYSIS

This chapter discusses the analysis conducted to evaluate the cost
effectiveness claims made by the manufacturers.

NHTSA examined the

latest plans of the manufacturers for meeting the current schedule and
the linear schedule.

NHTSA then modified the plans on the basis of

research data available to the agency and information received from all
manufacturers and other sources.

Care was exercised to ensure that the

modified plans were not inconsistent with the basic strategy adopted by
either Ford or GM.

The purpose of the technology assessment is to

enable NHTSA to determine the difference in costs between the current
schedule and the linear schedule of standards.

The analysis then reexamined the findings that provided the basis for
the conclusions contained in the January 1979 Report to Congress. The
results presented in the Third Annual Report to Congress on the Automotive
Fuel Economy Program were compared with the results of NHTSA's analysis
of the paths taken by GM and Ford to meet the average fuel economy
standards as well as the modifications to those paths.

The most critical

conceptual difference in the analyses is that the fuel economy figures
for GM and Ford presented in the Report to Congress reflect NHTSA's
analyses of those manufacturers' technological capability to increase
fuel economy.

On the other hand, the paths taken by the two manufacturers

and alternatively the NHTSA modifications to those paths in this analysis
merely reflect the manufacturers' assessments of what improvements they
will make to just meet the average fuel economy standards.
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The technology assessment and consumer benefit analysis which is detailed
in the remainder of this chapter leads NHTSA to the conclusion that
consumer net benefits are greater under the current schedule of standards
than under the less stringent linear standards proposed by GM and Ford.
Although price increases are larger for the current standards, these
increases are outweighed by the value of fuel savings resulting from the
more stringent standards.

On a per vehicle basis, using NHTSA's analysis of GM plans, the average
car produced between 1981 and 1985 yields a net consumer benefit of
approximately $14 favoring the current schedule over the linear schedule.
For NHTSA's analysis of Ford plans, the corresponding per car marginal
benefit for the current schedule is about $10.

These benefits, when

viewed from an overall national level, show an aggregate net benefit of
approximately $680 million using the NHTSA analysis of GM plans and
about $500 million for the corresponding projection of the NHTSA analysis
of Ford plans to the overall domestic fleet.

This chapter describes the

methodology used by NHTSA to derive and evaluate the prices and benefits,
which lead to the conclusions summarized above. The net benefits result
from the additional savings of 7.7 billion gallons of gasoline via the
current standards over the linear standards, but do not include any
quantification of the various indirect benefits discussed in the previous
chapter.
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A.

Technology Assessment

The technology assessment portion of this chapter is divided into three
major sections: (1) a description and analysis of the latest General
Motors plans required to attain both the current and the linear schedule,
together with the suggested NHTSA alternative to the GM plan, (2) a
corresponding description and anlysis for Ford, and (3) a discussion of
the effects of emission standards and test procedure modifications.

General Motors' product plan is characterized by the use of state-of-the
art technology and a wide range of product offerings which should not
unduly limit customer choice or vehicle utility in the future.

In

contrast, the Ford product plan uses a narrower range of technology and
appears to rely much more heavily on shifting the size mix of vehicles
sold.

General Motors plans to convert many vehicles in the intermediate and
smaller sizes to front-wheel drive, resulting in large savings in vehicle
weight, while preserving interior roominess.

At the same time, Ford

will convert only a portion of their smaller vehicles to front-wheel
drive.

GM also plans to use diesel engines in about 15 percent of its fleet,
particularly in the larger vehicle sizes since diesel engines make a
significant contribution to improved fuel economy in the larger size
classes.
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GM is approaching technology from a multi-faceted perspective including
several highly cost-effective, but heretofore unpublicized items of
technology.

Ford on the other hand has approached technology selection

in a more straightforward manner to minimize attendant technological
risk.

As an example, their plan includes a sizeable introduction of

turbocharged vehicles which have a considerably poorer benefit/cost ratio
to the consumer than several of the GM technologies but whose fuel economy
gains have been amply demonstrated.

In broad terms, the GM plan involves

greater technological risk and a greater outlay of capital with a minimal
marketing risk while the Ford plan involves relatively greater marketing
risk but reduced technological risk and capital outlay.

1.

G.M. Analysis

a.

Latest GM Plans to Meet Current Standards

In their August 1978 response to a NHTSA questionnaire, CM indicated
that they would be able to meet the current standards and detailed their
plans for accomplishing that goal.

They expressed some concern over

risk associated with unproven technology and the possible need to limit
product availability.

In December of 1978, GM first advised NHTSA of significant changes in
their plans to meet fuel economy standards.

Their focus was now directed

toward the effect of the program on consumers, and they characterized
their revised plans as indicating that a significant reduction in consumer
prices could result from a reduction in the fuel economy standards
(i.e., to the linear schedule).
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In December 1978 and January 1979, GM advised NHTSA that they were
unable to achieve their own fuel economy targets set forth in their
August submission, and that the shortfall was believed to be a consequence
of the following factors:
Inability to overcome major effects on fuel economy resulting
from tighter emission standards in 1980 and 1981 (contrary to
their earlier predictions)
Changes in EPA test procedures
Inability to achieve projected gains in some technology areas

In order to overcome the shortfall, GM developed a revised plan with a
different technological path which would achieve the current schedule of
standards.

A confidential GM submission listed the specific technologies

in their new plan, the corresponding estimated price to the consumer,
and the fleet fuel economy effect for each model year from 1981 to 1985
for both the current schedule and the linear schedule.

The major technology differences between this plan and those previously
disclosed to NHTSA were:
(1)

Scaled-down use of four-speed automatic transmissions
based upon (a) a corporate decision to appreciably reduce
required capital Investment, (b) concern over the risk in
rapid introduction of the new transmissions, and (c) rapid
obsolescence of the investment because of other corporate
decisions.
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(2)

Implementation of certain expensive hardware to compensate for
the shortfalls in fuel economy during model years 1981 through
1983 inclusive.

(3)

Development of other technological alternatives to alleviate
the anticipated shortfall in the 1984/1985 period.

NHTSA has reviewed the path proposed by GM in its most recent submission
for meeting the current fuel economy standards.

In most respects NHTSA

has accepted for the purpose of this analysis the GM evaluation of fuel
economy improvement and associated costs and prices.

However, the GM

plan appears overly conservative in some areas and, as a consequence, an
alternative path has been developed by NHTSA.

NHTSA's use of GM's

numbers does not imply agreement since it is possible, indeed likely,
that additional information from other sources would lead NHTSA to
conclude that different numbers are more accurate.

NHTSA's path for meeting the current standards does not include GM's
expensive hardware for 1981-83, because lower cost alternatives are
available.

NHTSA believes that the effects on fuel economy resulting

from more stringent emission standards and modifications of EPA test
procedures exist for GM, but that GM overstates the effects.

NHTSA's

analysis also shows more gains from improved aerodynamics, engine parasitic
loss reduction and turbochargers than claimed by GM in August 1978.
net difference in mpg between NHTSA's path and GM's path from these
technologies is less than 0.4 mpg.

The
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A comparison of technological assumptions in the NHTSA alternative with
GM's plan follows.

b.

Comparison of NHTSA Alternative Path With GM's Plan (Current Standards)

A direct comparison is not possible for all items because GM combined
the results of numerous individual technologies into a single number for
a new car program such as the "TFWD" (Transverse Front Wheel Drive) and
the "Vehicle Aero/Engine Downsizing/etc." entries in the tables they
provided.

This tends to mask the individual effects of several technologies.

In contrast, the NHTSA analysis considers the items individually.

A

comparison of NHTSA and GM positions on the fuel economy effects of
individual items is given below.

(1)

Transmissions

The NHTSA analysis uses the most recent GM submission regarding use of
improved automatic transmissions.

As previously noted, the current GM

plan relies less upon improved transmissions to reduce capital expenditures than its earlier plan.

NHTSA estimates the manual transmission

fuel economy improvement as 4 percent (based upon current EPA data)
whereas GM assumes no improvement.

GM's position is based on concern

over EPA Advisory Circular 72, which altered permissible manual transmission shift schedules.

However, the total CAFE improvement is only

0.07 mpg because manual transmissions are used in only a small part of
the GM fleet (currently 8 percent).
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(2)

Lubricants

Since their submission of last August, GM stated that they have encountered
durability testing problems for emissions certification with low viscosity
lubricants.

NHTSA acknowledges that lower viscosity lubricants may need

further development and has not included them in the analysis.

In this

analysis, friction modified engine lubes are assumed to be available by
1982, the same assumption as made in the August 1978 GM submission.

This

position is based upon NHTSA's judgment that friction modifiers can be
satisfactorily used in engine crankcases and gear boxes without durability
or emission problems.

(3)

Engine Parasitic Losses Due to Accessories

Since engine parasitic losses are not specifically broken out in their
new plans, the same improvement and the same rate of application as
claimed by GM in August 1978 were used by NHTSA for this analysis, except
that 4 cylinder engines were assumed to realize a 2 percent improvement
in fuel economy instead of 1 percent.

This increase is based upon the

fact that accessory loading makes up higher portion of the total power
output on small engines and, thus, achievable fuel economy gains are higher
on a percentage basis.

NHTSA also modified the GM plan by moving forward

by one year the implementation of devices to reduce engine parasitic
losses for 10 percent of their fleet in both 1982 and 1983.

The net result

is a fuel economy improvement of about .04 mpg in each of these years.
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(4)

Aerodynamics

In the case of vehicle aerodynamics, NHTSA used GM's August 1978 plan
for fuel economy improvement and rate of use, since the February 1979
values could not be specifically identified.

The GM submission shows

about a 3 percent improvement aggregated over the fleet.

The NHTSA

review shows that 5 percent is reasonable, so a conservative additional
improvement was added in each year from 1980 through 1983 to achieve a
total of 4 percent.

(5)

Tires and Brake Drag

NHTSA increased tire and brake drag improvements by 0.04 mpg in 1980
above GM's August 1978 plan based upon results announced for the 1980 GM
X—Body car.
(6)

Turbocharging

Turbocharging is applied at the same usage rate as the GM August 1978
submission; however, the percentage fuel economy improvement was raised
from GM's claimed value to 7.5 percent.

The GM improvement is deemed to

be unduly conservative since NHTSA sponsored research shows that turbocharging
can improve the fuel economy of spark ignition engine powered vehicles
by 10 —30 percent when the package is designed with economy in mind as
opposed to enhancement of acceleration capability.

The total difference

in CAFE between NHTSA and GM is less than 0.1 mpg since use of turbocharging
is limited.

48-401 0 — 79 — 58
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(7)

Diesels

The diesel usage rates applied were identical to, or less than, those
of the GM revised plan, reaching about 15 percent in 1985.

In no case

does the NHTSA analysis include more improvement in fuel economy from
diesel engines than does the GM plan.

(8)

Weight Reduction

GM's August 1978 weights were used except that 40-60 lbs. were shifted
from later years to 1981-1983.

This appears to be reasonable because

GM has shown no weight reduction between 1980 and 1981 yet has planned
"face lifts" for some models.

(9)

Other Improvements

GM claims that the use of expensive hardware is required to meet fuel
economy standards during model years 1981-83.

NHTSA believes that this

hardware will be unacceptable to the car buyer and has eliminated it
from the NHTSA alternate, in favor of more cost beneficial available
technologies.

(10)

EPA Test Procedures

For this analysis NHTSA used 0.5 mpg as a worst-case estimate only of
the effect of changes in EPA test procedures upon average fuel economy
in model year 1980.

This estimate is based largely on tests of a small

number of cars by GM and Ford,

and GM's estimate of the effect of EPA's

change in inertia weght classes, minus 0.1 mpg which can be made up by
repositioning models in the new inertia weight classes. This subject is
discussed in greater detail below.
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(11)

Emission Standards

For this analysis, NHTSA assumed a loss in fuel economy of 0.85 mpg in
model year 1980, which agrees with GM's current goal.

Whereas GM informed

NHTSA last year that the anticipated effect of 1980 and 1981 emissions
standards on fuel economy could be overcome within a short time, the
company now states that it is unsure as to whether such an effect can
ever be compensated.

c.

This subject is discussed below in more detail.

Comparison of NHTSA's Alternative Paths for Current Schedule and Linear

Schedule with GM's Plan
The discussion thus far has described the technology employed to achieve
the current standards.

To compare the relative costs of meeting the

current schedule with the cost of meeting a linear schedule, the NHTSA
analysis removed-sufficient technology from that included in the current
schedule for model years 1981, 1982, and 1983, and made compensating
changes for model years 1984 and 1985 to achieve the lower schedule.

The general procedures followed in determining which technologies should
be removed were:
.

Remove technologies that are the least cost—effective, but
without changing the overall nature of GM's own plan for meeting
the linear schedule.

.

Defer new model car programs for no more than one year.
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.

Wherever feasible defer (or remove) all of a specific technology
Item planned for a given year, rather than a portion thereof.

.

d.

Remove sufficient technology to achieve linear standards.

GM Summary

NHTSA has carefully examined the GM path and has concluded that some
of its projected high cost programs are not required to meet the present
schedule. Relatively modest changes elsewhere in the GM plan result in
the company achieving the current schedule without the use of such high
cost approaches. Thus, as will be seen when consumer prices are derived,
the difference between meeting the present standards and the linear
standards is far less than GM projects.

2.

Ford Analysis

a.

Latest Ford Path to Meet Current Standards

Reviews of the submissions provided by Ford and subsequent meetings with
Ford have not resulted in a precise definition of Ford's path broken
down by basic technology comronents.

In their January 8, 1979 submission,

Ford compares linear standards with current standards and states that
investment requirements, car prices, and net consumer benefits would be
more favorable with linear standards.

Ford attributes variations from

earlier conclusions to less optimistic projections for technological
improvements, a more complete (and more conservative) analysis of the
effect of EPA test procedures, and EPA's decision to establish a total
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hydrocarbon emission standard rather than a hydrocarbon standard that
excludes methane (which is what Ford assumed based on dialogue with
EPA).

Ford contends that the EPA decision on the non-methane hydro-

carbon standards reduces their capability to increase fuel economy by
about 0.6 mpg in the early 1980's.

Ford plans to meet the fuel economy standards by:
.

Higher and more rapid use of technology than their previous plans

. New engine technology improvements such as turbocharging,
greater engine efficiency, and utilization of Ford's PROCO
engine,
.

Greater reliance on size mix changes.than their previous plans.

.

Other technology.

Since the data ;ubmitted by Ford has not been sufficiently precise or
consistent to define an exact path for meeting the current and the
linear standards, NHTSA has analyzed the Ford submissions carefully
to derive a reasonable plan.

b. Comparison of NHTSA Current Alternative with Ford's Plan
A comparison of NHTSA and Ford positions on potential fuel economy
effects from individual technologies is summarized below.

The technologies

comprise (1) automatic transmissions, (2) manual transmissions (3)
crank-case lubricants, (4) driveline losses, (5) engine parasitic losses,
(6) aerodynamic drag, and (7) rolling losses.
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(1)

Automatic Transmissions.

The NHTSA estimates for fuel economy

improvements for application of wide ratio (WR) three speed transmissions
with locked up torque converter (LUTC) and LUTC alone are appreciably
higher than those used by Ford (7.5 percent vs. 4.5 percent and 5.0
percent vs. 3.0 percent,respectively).The NHTSA estimates are based on
computer generated vehicle simulations and verified by test data generated
under contract by A. D. Little nearly two years ago.

Both of these

sources indicate that fuel economy gains appreciably above the 7.5
percent and 5.0 percent levels currently used by NHTSA are possible.
The numbers used by NHTSA in this analysis reflect allowances for compliance
with more stringent emissions standards and enhanced driveability.
Chrysler achieved 4-6 percent improvement in 1977 on a fleet basis with
production LUTC.

Chrysler has recently reported a need to compromise

fuel economy improvement because of driveability problems but is hopeful
of eventual resolution of the problem.
which will be introduced in 1979.

GM is claiming 4-6 percent for LUTC

The Ford numbers are, therefore,

judged unreasonably conservative considering that the NHTSA estimated
improvements have already been achieved.

The NHTSA usage rates generally follow the Ford rates with relatively
minor differences from year to year.

The maximum use of each type of

transmission is nearly the same as estimated by Ford and NHTSA.

(2)

Manual Transmissions.

Ford assumed an improvement of 1.5 percent

for wide ratio (WR) manual transmissions while NHTSA uses 4 percent gain.
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fuel economy gain can be achieved by using lower viscosity lubes in the
rear axle (0.5 to 1.0 percent improvement) and reducing brake drag.
Other possible improvements which would contribute are suspension geometry,
wheel bearing lubes, transmission lubes, churning losses in transmission,
U-joints, etc.

GM has projected a 1.5 percent improvement from reductions

in driveline losses, and there is no obvious reason why Ford could not
an't achieve the same benefit.

(5)

Engine Parasitic Losses Due to Accessories.

NHTSA assumed a 0.5

percent fuel economy improvement on 83 percent of the fleet in 1981 and
the remaining 17 percent in 1982.

The fuel economy improvement is the

same as Ford uses and the usage rate is taken from NHTSA's analyses for
the Report to Congress.

In its August 1978 submission, Ford used variable

speed accessory drive VSAD, but it is not clear in later submissions
whether VSAD is still in the plan. The NHTSA path incorporates VSAD on
all Ford 4 cylinder engines in 1983, resulting in 2 percent fuel economy
improvement on those engines.

Ford claimed 4 percent improvement on

four cylinder engines in August 1978; DOT's R&D on a four cylinder Pinto
also showed a 4 percent improvement.

(6) Aerodynamic Drag.

The aggregate Ford fuel economy improvements

were used without change in the NHTSA analysis.

(7)

Rolling Losses.

The Ford and NHTSA analyses assume a 1.5 percent

improvement in 1980 across the whole fleet.

The NHTSA analysis assumes

•
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Review of current EPA data shows a 5-10 percent improvement for WR
manual transmissions.- Ford is by far the biggest user of overdrive
manual transmissions.

Numerous research contracts have shown that a 5

percent or higher improvement is possible.

Volkswagen, as an example,

typically achieves 10 percent after optimizing the individual intermediate
gear ratios to the EPA-city driving schedule.

NHTSA's use of a four rather

than a 5 percent improvement for Ford is in recognition of Ford's current
lower fleetwide drive ratio.

NHTSA assumes the same schedule of usage

rates as Ford.

(3)

Crankcase Lubricants.

Ford assumes a 0.5 percent fuel economy

improvement in 1980 over 100 nercent of its fleet and the NHTSA analysis
does the same. The NHTSA analysis assumes an additional 1.0 percent in
1982 over 10n percent of the fleet.

In its latest submission, Fnrd

claims that its factory fill lubricant is as "slippery" as current
friction modified ,lubes and that reduced viscosity oils result in
excessive oil consumption and unacceptable durability.

It is the opinion

of NHTSA that in the future, friction modifiers will be combined with
low viscosity base stocks, thus achieving the benefits of improved fuel
economy without the attendant trade-offs with durability and oil consumption.
These combination oils are being evaluated in the laboratory and are
yielding results as predicted.

(4)

Reduction in Driveline Losses.

NHTSA has projected a 1.0 percent

improvement in 1982 with 100 percent usage.

NHTSA believes a 1.0 percent
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an additional 2 percent improvement across 100 percent of the fleet in
1983, for a total improvement of 3.5 percent.

NHTSA has considerable

research data on current and prototype tires which demonstrate that a 5
percent improvement is possible.

GM agrees with the 5 percent improve-

ment and has stated this publicly.

The total improvement for Ford is

limited to 3.5 percent since Ford claims to have accounted for 1.5
percent of the 5 percent total improvement under the aerodynamics category
where resistance is accounted for as a reduction in dynamometer power
absorber setting.

c.

Ford Summary

On balance, the derivation of an alternative path for Ford was of less
importance in the analysis than was the corresponding exercice for GM.
In the GM case, NHTSA was able to define a lower price path to achieve
the current standard and reduce the difference in prices between those
standards and a linear schedule.

The Ford analysis resulted in a

confirmation that Ford could meet the present standards, but did not
result in price reduction estimates lower than Ford's own.

Rather, it

resulted in the conclusion that Ford's estimate of the price difference
between their strategy for achieving the present standards and linear
standards was reasonable.*

*After this analysis was completed and some of GM's data had been made
public, Ford submitted new estimated price differences between the alternate schedules of standards. These new estimates (in 1978 economics) are
$70 in 1981, $130 in 1982, $215 in 1983, $165 in 1984, and $65 in 1985.
Ford has not provided material supporting these new estimates. Ford's
original estimates of price changes between the two sets of standards were
used in this analysis and are shown in Chapter III.
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3.

Emission Standards and Test Procedures

Both G.M. and Ford contend that their projections of fleet fuel economy
for the mid-1980's has been affected by (a) the more stringent emission
standards that go into effect in model year 1980 and 1981, and (b) a
number of changes that EPA has made in the emissions/fuel economy test
procedures in recent years.

a.

Effects of Emission Standards

It has been and remains the position of DOT and EPA that there need be
little or no effect on fuel economy due to the MY 1981 emission standards
of 0.41 g/mi HC, 3.4 g/mi CO, and 1.0 g/mi NOx, with the advanced emission
control technology that will be available in the early 1980's.

It has

been recognized that in the first few years following the imposition
of tighter emission standards there may be a temporary loss in fuel
economy.

The NHTSA analysis in the Report to Congress (and in the

analysis conducted in 1977 at the time the MY 1981-84 fuel economy
standards were set) estimated the effect of the emission standards to
be no loss in fuel economy and assigned no increase in fuel economy
due to engine improvements.

The fuel economy standards for the early
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1980's were set as much as 1.3 mpg below the level indicated by the
technical analysis as the maximum achievable level, in part to take into
account the temporary effect of emission standards on fuel economy.

In this analysis the effect of emission standards on fuel economy and
ability to increase fuel economy are considered separately and explicitly
both by the two manufacturers and by NHTSA.

The relationship between

control of exhaust emissions and fuel economy for a given vehicle configuration in general terms depends on three variables:

the level to which

emissions are controlled, the type of emission control technology employed
(hardware and calibration) and the experience that a manufacturer has with
the design of the vehicle for a given emissions level.

The aggregate effect

on the whole fleet of a given manufacturer will of course be dependent on
the sales weighted combination of the individual configuration tradeoffs.

In July 1977, when the rulemaking support paper for 1981-84 Passenger Car
Fuel Economy Standards was published, the NHTSA conclusion was that the
manufacturers could meet the 1981 emission levels of .41HC/3.4C0/1.0 NOx
without a fuel economy penalty compared to 1977 emissions levels and
engine efficiency.

From the emission control hardware standpoint this

conclusion presumed the use of three-way catalysts in combination
with electronic control of all primary engine operating parameters
and other emission related functions:

exhaust gas recirculation (EGR),

spark timing, fuel metering, air switching, evaporative cannister purge,
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And warm-up logic.

This position was supported by the manufacturers in

their August 1978 submissions, and is in essence held to be valid today.

What could be done and what is likely to happen, however, may be different
in several respects.

For model year 1981, General Motors is using a

three catalyst system in combination with feed-back control to an
electronic carburetor.

There is no interactive control of other engine

operating parameters and only limited electronic control of other emission
control hardware.

General Motors is claiming a fleet-wide emissions

related fuel economy penalty of 0.6 mpg and this seems reasonable
considering the hardware they have chosen.

GM will be bringing more

sophisticated technology on-line in later years (which presumably they
could have done earlier), that will offset much of this temporary loss
in fuel economy.

Ford is planning on using more sophisticated emission controls in 1981
end the tradeoff should be more favorable to fuel economy.

Ford also

claims a 0.6 mpg loss in fuel economy in 1981, however, this is offset
by a 0.6 mpg gain in fuel economy attributable to basic engine
efficiency improvements.

Thus, there is no net effect on economy in

moing to the more stringent emission standards.

Engine improvements

and more sophisticated emission control technology are used to compensate
for more stringent control of exhaust emissions.

For those manufacturers whose vehicle designs do not optimize fuel
economy, a factor working in favor of overcoming losses due to emission
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standards in the mid 1980's is the planned reduction of engine displace—
ment and vehicle inertia weight on a fleet averaged basis.

Since

emission standards are on a grams per mile basis and larger engines or
harder working engines produce relatively more pollutants, it becomes
progressively more difficult to meet emissions standards levels as engine
size and/or vehicle weight increases.

DOT internal analyses, as published

in SAE Paper 790179, "Spark Ignition Engine Fuel Economy Control
Optimization — Techniques and Procedures," showed that even with optimized
control, a 305 CID engine in a 4500 lb. vehicle experienced an 8 percent
loss in fuel economy from the 1981 emission standards while a repre—
sentative 3000 lb. vehicle with a 121 CID engine obtained a 5 percent
improvement in fuel economy.

Full use of interactive electronic control

of all engine operating parameters was assumed in both cases.

With 1985

fleet averaged inertia weights expected to be near the 3000 lb. level, it
seems reasonable that the fleet wide effect of emissions on fuel economy
should have no effect as compared to the levels experienced in 1978.

Another factor working in favor of future improvements is the fact that all
engines are not optimized, so there could be improvement from that ex—
perienced in today's vehicles.

This optimization will come about naturally

as manufacturers must map each driveline combination to implement electronic
engine controls.

b.

Test Procedure Effects

In setting the 1981-84 standards, NHTSA used the fuel economy values
achieved in the 1976/1977 model years as the starting point for its
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Analysis of manufacturers' capability.

Similarly, when the NHTSA

reevaluated the capability of the manufacturers to achieve 27.5 mpg average
fuel economy in 1985, as summarized in the 1979 Report to the Congress, it
used 1978 model year fuel economy values as the baseline.

The EPA is responsible for establishing the test and calculation
procedures used to determine average fuel economy.

The Act allows

changes to these procedures so long as they yield comparable results
to those of the procedures in use in 1975.

The EPA has upgraded its

procedures in an attempt to make them more representative of real driving
and less subject to manipulation by the auto manufacturers while maintain—
ing comparability with the 1975 test results.

These modifications have

been reported in detail in a March 1979 EPA report entitled "An Analysis
of Test Procedure Changes made during 1975-1979 with Respect to Measured
Fuel Economy Effects".

EPA's test changes were made after they found

measured fuel economy improvement beyond what could be explained by
design changes and beyond what was found in typical driving as 'reported
by the Department of Energy (DOE).

Such improvements were a function of

deficiencies in the test or manipulation of loopholes.

Basically, the test procedure changes have been imposed by EPA to close
loopholes or to add precision to the measurement procedures.

These changes

include specifying the shift sequences for manual transmissions, reducing
the inertia test weight increments, specifying laboratory humidity levels
during testing, measuring actual vehicle distance traveled during the fuel
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economy test rather than using the nominal distance, specified in the
test procedure, modifying the methods of selecting test horsepower,
and improving the calibration procedures for the equipment used to
nerform the test.

Although the test procedure changes introduced by the EPA appear to be
neutral with respect to the 1975 model year fleet, manufacturers claim
there is a reduction in achievable fuel economy when these procedures
are used with later year automobiles.

Manufacturers are, in essence,

accusing the government of changing the rules in the middle of the
game.

In the face of these charges, it is useful to examine in somewhat

more depth, some of the procedure modifications.

One example is the change in inertia test weight.

Prior to 1980, a car

whose inertia weight was between 3,251 to 3,750 lbs. was tested as if it
weighed 3,500 lbs..,If for example, a manufacturer had a vehicle which
weighed 3,760 lbs., (which was tested at 4,000 lbs.) a weight reduction
of only 11 pounds would reduce the test weight by 500 lbs.

Obviously,

it was beneficial for the manufacturers to take advantage of the wide
range between test weights by making small reductions in actual weight
which resulted in large reductions in test weight.

To overcome this short-

coming, EPA reduced weight classes from 500 lbs. to 125 lbs. for those
vehicles between 3000 to 4000 lbs.

Now an eleven pound weight reduction

benefits the manufacturer by no more than a 125 lb. test weight reduction
rather than a 500 lb. reduction.
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Another change was made to close a loophole allowing testing vehicles
with manual transmissions at the shift sequence specified in the owners
manual.

Some manufacturers were specifying unrealistic shift schedules

(e.g. shift into 3rd at 15 mph) as an artifice to improve measured fuel
economy.

EPA modified the procedure to require a realistic shift sequence.

Another change, the effect of which is already incorporated into the
NHTSA data base, is the change in humidity level used in the testing
laboratory.

Vehicle emissions and fuel economy are affected by humidity.

Prior to 1976, EPA used a correction factor for the measured NOx emission
level to correct the values to a standard level.
utilized for fuel economy measurements.

No correction factor was

The EPA experience was that some

manufacturers were cancelling all tests on days when humidity was high,
since high humidity results in poorer fuel economy.

In order to

eliminate that practice, EPA modified the environmental control system
in their laboratory to more accurately maintain the standard condition
for humidity.

The bulk of the 1977 and 1978 data upon which NHTSA

based its rulemaking and the Report to Congress fuel economy estimates
already incorporate the effects of controlled laboratory humidity level
on fuel economy, depending in part on the extent to which a manufacturer
took advantage of the test procedures in the past.
The effect on fuel economy of individual changes such as those described
above is difficult to assess.

The effects are all small, some have a

negative effect and some a positive effect, depending in part on the
extent to which a manufacturer took advantage of the test procedures
in the past.
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In this examination of manufacturers' plans to meet the standards,
NHTSA has arrived at a worst case estimate of the aggregate effect
that procedural changes have on fuel economy using, first, the results
of limited vehicle tests performed by Ford and GM on selected MY 1979
cars (not MY 1975 cars); and second, the responses by several
manufacturers to a ioint EPA—NHTSA questionnaire on test procedure
impacts.

Both companies tested a small fleet of 1979 vehicles which they claimed
was representative of half their total 1979 fleet.

Both manufacturers

found a 0.6 mpg aggregate decrease in average fuel economy.

Based upon

these tests, NHTSA concluded:

o

The sales weighted average inertia weight of the GM test fleet
increased from 3739 lb. using 1975 procedures to 3947 lb. using
1980 procedures, a 208 lb. increase.

Similarly, the Ford sales

weighted average inertia weight for their test fleet increased
from 3736 lb. using 1975 procedures to 3956 lb. using 1980
procedures, a 220 lb. increase.
in test weight only.

These changes represent a change

The actual weight of the cars did not change.

An increased test weight translates into reduced fuel economy on the EPA
cycle.

The NHTSA estimates these inertial weight changes would decrease

the average fuel economy of the GM test fleet by 0.20 mpg, and the average
fuel economy of the Ford test fleet by 0.21 mpg.

48-401 0 — 79 — 59
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O

The sales weighted average dynamometer setting for the General
Motors test fleet decreased from 12.8 hp using 1975 test
procedures to 12.5 hp using 1980 procedures.

Similar values

for the Ford test fleet were 12.55 using the 1975 test procedures
and 11.94 using the 1980 procedures.

NHTSA estimates that these

dynamometer changes would increase the fuel economy of the GM
test fleet by 0.08 mpg, and the fuel economy of the Ford test
fleet by 0.17 mpg.

On balance, for purposes of this analysis, the agency chose to be con—
servative.

Relying largely on the limited vehicle test data submitted

by the manufacturers, NHTSA selected 0.5 mpg as an approximate worst case
measure of the total effect that test procedure changes would have on the
1980 fleet compared with the 1978 baseline.
measure used for the 1985 fleet is 0.25 mpg.

The comparable worst case
The 0.5 mpg is a conservative

estimate in part'because the manufacturers are not attempting to minimize
any adverse effect of these procedural changes in the experimental vehicle
tests.

Obviously, when they are concerned with certifying the 1980 vehicle

fleet, they will expend far more effort to minimize the effects of these
test procedure changes.

Moreover, NHTSA views the effect of many of the

procedural changes as transitory in nature.

Obviously, the specification

of new inertia test weight categories still provides manufacturers with
some degree of latitude in their weight reduction program.

Also, the

effect of many of the procedural changes can be compensated for by
vehicle modification.
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B.

Consumer Prices

The previous sections of this chapter provided an analysis of
the
technological content of the manufacturers plans as well as
the NHTSA
derivation of alternate paths to meet the standard.

This section will

develop the associated consumer prices of the paths selected.

The consumer price changes used in the analysis were developed from
sources including previous rulemaking, manufacturers' confidential
submissions, work done under contract for NHTSA, and engineering
judgment.

The principal sources were manufacturers' confidential submissions
.

The manufacturers price estimates were taken largely at face value
for
this analysis.

In a rulemaking procedure, NHTSA would develop independent

estimates of consumer price changes, which usually turn out to be
lower
than manufacturers' estimates.

The major elements of the price estimates

are discussed briefly below.
1.

Torque converter lockup
Based on industry submissions and the work done under contract

by Pioneer Engineering for NHTSA, this analysis uses a value of $50 per
car as the consumer price estimate for the replacement of a convention
al
torque converter with a converter having the capability of locking up (or
being bypassed) in the higher gears.
2.

Four-speed automatic transmission
The Final Impact Assessment estimated the consumer price

effect of replacing a convention three-speed automatic transmission with
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a four-speed overdrive automatic transmission (with lockup converter or
converter bypass) to be $204.

NHTSA's current consumer price estimate

for this action is somewhat lower, the exact value being confidential.
3.

Wide range manual transmission
The 1977 Final Impact Assessement estimated the consumer price

effect of replacing a conventional three-speed manual transmission with
a four-speed overdrive transmission to be $40.

Based on inflation and

new information, this estimate has been raised to $70.
4.

Improved lubricants
In 1977, NHTSA estimated the consumer price of improved engine

and rear axle lubricants to be $6 per car.

New information received by

NHTSA indicates the price difference between conventional oils and low
viscosity and/or friction modified oils to be negligible.

This analysis

assumed no price, changes.
5.

Reduced engine parasitic losses due to accessories
Energy consumption requirements of engine accessories may be

reduced by re-sizing and/or redesigning these accessories.

Energy require-

ments can also be reduced by using an alternative drice mechanism, such
as a serpentine belt or a variable speed accessory drive.

The variety of

techniques available for reducing parasitic losses makes price estimation
difficult.

After examining a wide range of data, NHTSA raised the $13

per car estimate used in 1977 to the $20 figure used in this analysis.
This estimate is intended to be representative for all parasitic loss
reduction techniques, rather than an estimation of the price of a
specific technique.
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6.

Reduced rolling resistance
Manufacturers can reduce tire rolling resistance significantly

by using higher inflation pressures and alternate tire construction materials.

For example, fiberglass-belted radial tires have lower rolling

resistance than steel-belted radials, and also cost somewhat less.

This

analysis assumed a consumer price increase of $1 per car, mostly for
engineering expenses related to calibrating suspensions for higher tire
pressures.
7.

Turbocharged engines
Engines can be reduced in size and weight, without sacrificing

peak horsepower, by using turbocharges.

The smaller engine will use less

fuel under conditions where the replaced engine's greater displacement
was not needed.

This analysis assumed a consumer price of $500 per car

for replacing knaturally aspirated engine with a smaller, turbocharged
engine.

This includes any strengthening needed by the smaller engine to

withstand the additional heat and pressure created by the turbocharger,
as well as any other necessary modifications (such as higher capacity
cooling systems).
8.

Diesel engines (or equivalent)
The 1977 Final Impact Assement estimated the consumer price of

replacing a conventional spark ignition engine with an equivalent performance diesel engine to be $314.

Based on new information, this price

estimate has been replaced with estimates of $600 for an 8-cylinder
engine, $550 for a 6-cylinder engine, and $500 for a 4-cylinder engine.
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Ford's PROCO was priced the same as a V-8 diesel.
9.

Weight and aerodynamic drag reduction
Major reductions in aerodynamic drag and vehicle weight are

possible when cars are redesigned.
when cars get facelifts.

Some improvement is also possible

This analysis assumes a simultaneous reduction

in weight and aerodynamic drag when these actions occur.

The consumer

prices used for these actions are weighted averages of confidential data
for all redesign and materials substitutions programs submitted by GM and
Ford, using different estimates for each firm.
10. Other technologies
Other technologies were supplied and priced based on confidential
material submitted by GM and Ford.

The consumer price changes for each model year for each schedule for each
firm were derived by determining the fleet average consumer price effect
of amounts of each technology used in the technological path.

For example,

if a firm used 20 percent more turaocharged engines and 10 percent more
V-8 diesels in a given year, the change in consumer price would be
20 percent times $500

$100

plus
10 percent times
equals

600

60
$160
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Using the prices described above, and applying them to the NETSA paths
for each company provides the consumer price estimates that are used to
evaluate the standards.

As a result of meeting the current standards, NETSA estimates that the
average General Motors car in model year 1985 will cost the consumer
$443 more (in 1978 dollars), than its 1980 counterpart.*

Similarly,

the average Ford car is expected to increase $502 in price over the
same period.

GM's estimate is $510; Ford's estimate is confidential.

(By comparison with the 1980 standard of 20 mpg, the current standards
will save the average 1985 car owner about $600 in toto over the car
lifetimes)

•

If the current standards were reduced to linear standards, NETSA estimates
the cumulative consumer price increases would be $392 for General Motors
and $477 for Ford.

MUSA estimates the average 1985 General Motors car

would be priced $51 less with linear standards, and the average 1985 Ford
car would be priced about $25 less.
provided

GM's estimate is $370; Ford has not

consumer price estimates for a linear schedule through 1984.

Since both manufacturers get to 27.5 mpg in 1985 under each alternative,
it is useful to consider why the cost of the linear path is lower than
the cost of the present standard.

In the instance of NETSA's schedule

*The price estimates are given to nearest dollar so that the reader may
repeat the analysis, even though they may seem unduly precise.
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for Ford, the more gradual path allows that company to place less reliance
on turbocharged engines, an expensive technology.

For GM, the more gradual

path provides more time to develop high technical risk (but low cost)
technology in lieu of certain expensive hardware.

The following tables provide year-by-year detail and compare the MESA
conclusions with those of the manufacturers.

As is evident, when one

compares the differences between the paths, there is relatively little
difference between NETSA and Ford while MESA and GM show a major
difference.
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PRICE CHANGES DUE TO FUEL ECONOMY STANDARDS
FOR THE GM PATH AND NHTSA ALTERNATIVE
(1978 dollars)
NHTSA Analysis

GM Analysis

Current Standards
Model
Year

Increase over
Prior Year
(marginal)

Cumulative

Increase over
Prior Year
(marginal)
Cumulative

1981

$114

$114

$225

$225

1982

105

219

115

340

1983

123

324

155

495

1984

78

420

0

495

1985

23

443

15

510

1981

56

56

80

80

Linear Standards

1982

67

123

55

135

1983

111

234

50

185

1984

95

329

110

295

1985

63

392

75

370

Difference in Cumulative Price Increases
Between Current and Linear Standards
1981

58

145

1982

96

205

1983

108

310

1984

91

200

1985

51

140
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PRICE CHANGES DUE TO FUEL ECONOMY STANDARDS
FOR THE FORD PATH AND MUSA ALTERNATIVE
(1978 dollars)
Ford Analysis*

NHTSA Analysis
Current Standards
Model
Year

Increase over
Prior Year
(Marginal)

Cumulative

1981

$145

$145

1982

108

253

1983

94

347

1984

93

440

1985

62

502

1981

$ 93

$ 93

1982

61

154

Increase over
Prior Year
(Marginal)
Cumulative

Linear Standards

1983

52

206

1984

124:

330

1985

147

477

Difference in Cumulative Price Increases
Between Current and Linear Standards
1981

$ 52

$ 38

1982

99

93

1983

141

142

1984

110

124

1985

25

12**

*Ford's projected price changes for the current and linear standards are confidential. However, the price differences between the two standards scheduless
are not confidential.
**NSA estimate for 1985, Ford's estimates only include 1981-1984.
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The principal reasons for the differences between the companies' prices
and NETSA's prices result not so much from different manufacturing costs,
but rather from relatively minor changes in the paths selected by each
company.

The differences between NHTSA and GM are very large with respect

to meeting the current standards.

NHTSA's cumulative consumer price

increases are lower than GM's in 1981-83 mainly because the agency's
analysis does not include the very expensive hardware proposed for use in
these years.

NHTSA's estimate is slightly lower than GM's for the entire

period because of the agency's greater use of low cost tire and lubricant
improvements instead of high cost/low risk hardware.

GM claims significant price savings to the consumer when going to a linear
schedule mainly because of reduced need for relatively high cost/low risk
technologies shown in their path for the current standard.

GM estimates

a savings of $140 per car in 1985 by going to the lower standards; NHTSA's
estimate is $51.

MUSA does not believe that GM will have to make the

extensive use of high cost hardware it claims will be necessary to meet
the current standards.

Therefore NHTSA could not substract this high

priced item when going to a linear path.

This explains the differences in

prices.

The NHTSA/Ford figures and Ford's own figures are much closer.

The relatively

small differences are the result of slight differences in path, rather than
disagreements over choices of technologies or the manufacturing costs of
these technologies.
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C.

Consumer Benefits

The assessment of benefits for this examination is limited to a
determination of the difference in fuel consumption between the present
standards and a linear standard and the conversion of those consumption
differences into a dollar amount based upon the price of gasoline and
the selection of an appropriate discount rate.

It does not include the

indirect benefits discussed in Chapter II.

1.

Consumption

Lifetime gasoline consumption for the vehicles produced in any given year
is a function of three factors, the vehicle miles travelled (VMT) by an
average vehicle during its life, the total number of vehicles produced,
and the average fuel economy of the fleet.

For the purposes of this analysis, NHTSA used lifetime VMT estimates of
105,000 miles for the average car, production levels of domestically
produced vehicles of 9.6 million in 1981 rising to 10.1 million in 1985,
and estimated fuel economy at the levels of the standard for each year
compared to a 20 mpg level for the 1980 baseline.

In "real—world" driving,

cars generally do not achieve their EPA city/highway ratings.
the reduction in mpg is 10 to 20 percent.

Typically,

Some evidence from driver

surveys indicates that the percentage loss is greater for high fuel economy
cars.

It has been hypothesized that this implies the discrepancy between

the EPA city/highway rating and the actual on—the—road levels would grow in
the future, as fleet average fuel economy increases.

In the 1977
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rulemaking for model years 1981-84, and the 1979 Report to Congress,
NETSA assumed that on—the—road fuel economy was 11 percent lower than
EPA city/highway fuel economy.

The following benefit analysis uses

this same assumption.

These assumptions result in the conclusion that the reduction of the
present standards would increase gasoline consumption by 7.7 billion
gallons over the life of the fleets at issue.
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Domestic
Vehicle
Production
(Millions)

Model
Year

Lifetime
Fuel Consumption
(Billion Gallons)
20 rung
Std.

Current
Schedule

Linear
Schedule

Reduction in Lifetime
Fuel Consumption Compared
to 70 mpg standard
(Billion Gallons)
Current
Schedule

Linear
Schedule

Differences
1.2

1981

9.6

56.6

51.5

52.7

5.1

3.9

1982

9.7

57.2

47.7

49.8

9.5

7.4

2.1

1983

9.8

57.8

44.5

47.2

13.3

10.6

2.7

1984

10.0

59.0

43.7

45.4

15.3

13.6

1.7'---:-

1985

10.1

59.6
290.2

43.3
230.7

43.3
238.4

16.3
59.5

16.3
51.8

0.0
7.7

TOTALS

As can be seen from the table, the existing standards will reduce anticipated
gasoline consumption over the life of the vehicles covered by the regulations
by over 20 percent, a savings of 59.5 billion gallons of gasoline.

Were the

standards reduced to the levels suggested by the industry, consumption would
increase by 7.7 billion gallons, losing about 13 percent of the anticipated
benefit of the regulations.

2.

Value of gasoline saved

Having derived the amount of gasoline saved, the next step required is to
place some dollar value on these savings.

It is against these dollar

savings that one can assess the marginal net benefits of the standards.

The three factors that are needed to compute dollar savings are: (1) the
definition of the time stream over which these benefits accrue; (2) the
determination of the discount rate against which the future benefits are
to be considered; and finally (3) the price that is to be used for a gallon
of gasoline.
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This analysis used the same schedule of average annual mileage as used
in
the earlier 1977 rulemaking.

This schedule has annual mileage ranging from

18,000 miles in the first year to 400 miles in the 15th year.

The first

value, the period over which the savings occurs is a function of the life
of the average car and the miles accumulated each year.

The second factor, the selection of a discount rate, is intended to bring
future benefits to their present value.

In the Report to Congress and in

all other analyses that have been performed by NHTSA, a 10 percent
discount rate has been used.

This analysis also uses that rate.

Finally, there is the question of the price of gasoline to use in this
analysis.

In prior analyses, the agency used a constant 65E per gallon

as the price of gasoline.

The value was a conservative estimate of the

price of gasoline that consumers paid at the pump, including taxes.
Current pump prices (as of June 1, 1979) are already in the range of
85i per gallon.

In this analysis, we have used gasoline prices, excluding

taxes (12E), as supplied by DOE.* The DOE price schedule gives gasoline
prices rising from 74E in 1981 to $1.26 in 2000 (without taxes).

*(In other procedings, NHTSA has used gasoline prices including road taxes.
Exclusion of taxes in the analysis makes the estimates of benefits
conservative.)
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Using a 10 percent discount rate and the DOE projected gasoline prices,
the value of the 7.7 billion gallons of fuel reaches almost $3.7 billion
discounted back to 1980.

This savings averages to $94 per vehicle for

the almost. 40 million cars produced domestically during model years
1981-84.
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DEPARTMENT OF ENERGY
ESTIMATES OF FUTURE GASOLINE PRICES*
(1978 dollars)

Year

Price per
Gallon
with Tax

Price per
Gallon
without Tax

1980

81.3c

69.36

1981

85.7

73.7

1982

90.4

78.4

1983

95.3

83.3

1984

100.4

88.4

1985

105.9

93.9

1986

108.2

96.2

1987

110.5

98.5

1988

112.9

100.9

1989

115.4

103.4

1990

117.9

105.9

121.0

109.0

1991

-

1992

124.1

112.1

1993

127.4

115.4

1994

130.7

118.7

1995

134.1

122.1

1996

134.9

122.9

1997

135.6

123.6

1998

136.4

124.4

1999

137.2

125.2

2000

138.0

126.0

*DOE supplied estimates for 1980, 1985, 1990, 1995, and 2000.
between those years were interpolated by NUTSA.

48-401 0 - 79 - 60

Values

938
64

D.

Consumer Net Benefits

To derive consumer net benefits and examine the marginal cost effectiveness of the alternative standard under consideration, one only has to
compare the marginal price increases associated with the different
standards with their marginal benefits.

Comparing the marginal benefits

with the marginal price increases of the manufacturers' paths, as modified
by NHTSA, results in a net consumer benefit for the current standards.

Using the prices submitted by the manufacturer the analysis shows that
in the case of Ford, their path still has a positive net benefit for the
current standards relative to the linear standards.

Only in the case of

GM is the path selected by the manufacturer to meet the current standards
less cost effective than the path selected for meeting the linear standards.

The summary analysis is shown in the cost effectiveness tables below.

On a per vehicle basis, the average car produced between 1981 and 1985
by NHTSA's analysis shows a net benefit of approximately $14 for GM and
a net benefit of $10 for Ford.

On a national level, these benefits

discounted appropriately amount to about $680 million under the GM/NHTSA
path and approximately $500 million for Ford/NHTSA.

Using Ford's own

data, the figures would increase to about $660 million.

Only under the

GM path, which NHTSA believes significantly overstates the price differences
between the standards, does the average net benefit per vehicle become a
loss; in this case a loss of $76, which aggregates to national losses of
over $3.7 billion.
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Net Benefits Analysis
General Mbtors/NETSA Path_
Cumulative
Price Increase

Discounted
to 1980

At Purchase Year

Current
Standards

Linear
Standards

4
Price

4
Benefit

Net
Benefit

1981

$114

$ 56

$ 58

$ 72

$ 14

$ 13

1982

219

123

96

129

33

27

1983

342

234

108

175

67

50

1984

420

329

91

110

1985

443

392

51

0

Net
Benefit*

19

13

-51

-32

Average Net Benefit
(Sales-Weighted)

$ 14

Ford/NHTSA Path
Cumulative
Price Increase

Discounted
to 1980

At Purchase Year

4

Current
Standards

Linear
Standards

Price

Benefit

Z

Net
Benefit

1981

$145

$ 93

$ 52

$ 72

$ 20

1982

253

154

99

129

30

25

Net
Benefit*
$ 18

1983

347

206

141

175

34

26

1984

440

330

110

110

0

0

1985

502

477

25

0

-25

Average Net Benefit
(Sales-Weighted)

*Ten percent annual discount rate to 1980; 1978 dollars.

-16
$ 10
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Net Benefits Analysis
General Motors (Unmodified) Path

Cumulative
Price Increase

Discounted
to 1980

At Purchase Year

4

4

Current
Standards

Linear
Standards

Price

Benefit

Net
Benefit

Net
Benefit*

1981

$225

$ 80

$145

$ 72

8- 73

$- 66

1982

340

135

205

129

- 76

- 63

-135

-101

1983

495

185

310

175

1984

495

295

200

110

- 90

- 61

0

-140

-87

1985

510

140

370

Average Net Benefit
(Sales-Weighted)

$- 76

Ford (Unmodified) Path
Discounted
to 1980

At Purchase Year
Price

a

Benefit

Net
Benefit

Net
Benefit*

1981

$ 38

$ 72

$ 34

$ 31

1982

93

129

36

30

1983

142

175

33

25

124

110

-14

-10

0

-12

1984
1985

12**

Average Net Benefit
(Sales-Weighted)
*Ten percent annual discount rate to 1980; 1978 dollars.
**USA estimate for 1985

-7
$ 13
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Aggregate Net Benefits of Current Standards Over Linear Standards
For MI 1981-85 Domestic New Car Purchasers
General MotorsfNETSA Path
Model
Year

Sales
(Millions of Units)

Net Benefit*
Per Car

Total Net Benefitet
(Millions)
$ 124.8

$ 13

1981

9.6

1982

9.7

27

261.9

1983

9.8

50

490.0

1984

10.0

13

130.0

10.1

-32

-323.2

1985

Total

$ 683.5

Ford/NHTSA Path
Model
Year

Sales
(Millions of Units)

Net Benefit*
Per Car

Total Net Benefits
(Millions)

9.6

$ 18

$ 172.8

1982

9.7

25

242.5

1983

9.6

26

254.8

1984

10.0

0

0

1985

10.1

-16

1981

-161.6
Total

*Discounted to 1980; 1978 dollars.

$ 508.5
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Aggregate Net Benefits of Current Standards Over Linear Standards
For MT 1981-85 Domestic New Car Purchasers
General Motors (Unmodified) Path
Total Net Benefits*
(Millions)

Net Benefit*
Per Car

Model
Year

Sales
(Million of Units)

1981

9.6

$- 66

1982

9.7

- 63

- 611.1

1983

9.8

-101

-989.8

1984

10.0

- 61

- 610.0

1985

10.1

- 87

-878.7

$- 633.6

Total

$-3723.2

Ford (Unmodified) Path
Total Net Benefits
(Millions)

Net Benefit*Per Car

1981

Sales
(Million of Units)
9.6

1982

9.7

1983

9.8

25

245.0

1984

10.0

-10

-100.0

1985

10.1

-7

Model
Year

$ 31

$ 297.6

30

291.0

- 70.7
Total

*Discounted to 1980; 1978 dollars.

$ 662.9
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Viewing these calculations in terms of the price of fuel needed to make
the marginal change in consumer price equivalent to the marginal change
in benefits (gasoline cost savings) of the current standards relative to
the linear standards places these results in yet another perspective.
If one assumes a constant fuel price over the cars' operating lives
(rather than the DOE price schedule), the equilibrium point is 75c for
the GM/NHTSA analysis, 79c for the Ford/NHTSA analysis, and 75c for the
Ford analysis.

For the GM schedule, the equivalent figure would be

$1.84/gallon, but even this drops to $1.00 merely by eliminating specific
high cost/low benefit hardware.

Currently, the average price of unleaded

gasoline is higher than the equilibrium price in all cases except the GM
schedule.
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IV.

ANALYSIS OF CONCLUSIONS

The analysis described in this report was based upon less documentation
than is the case in a formal rulemaking analysis.

Much of the technology

assessment is dependent on partial data supplied by the manufacturers.
These submissions were modified based upon NHTSA research.

Additionally,

the evaluation of benefits is sensitive to changes in the discount rate
and the price of gasoline.

The purpose of this chapter is to examine the conclusions of th s analysis
and ro datermine how sensitive those conclusions are to variations in the
assumptions used.

This chapter first examines the sensitivity of the

analysis with respect to the fuel economy improvement associated with the
various technologies under consideration.

Then the impacts of the EPA

emissions requirements and procedural modifications are examined.

Finally,

some of the economic considerations are discussed.

A.

Technology

As was detailed in Chapter III, there are several areas where the NHTSA
assumptions with regard to improvement percentage and usage for individual
technologies differ from those of the manufacturers.

The following table

highlights the areas of divergence with regard to percent improvement:
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ESTIMATED PERCENT IMPROVEMENT
NHTSA/Ford
Ford
NHTSA/GM
GM

Technology
Automatic Transmissions
a.

Wide Ratio 3 speed
with LUTC

7.5

4.5

b.

LUTC alone

5.0

3.0

5.0

4-6

c.

4 speed with LUTC

9-11

10.0

9.5

10.0

Manual Transmission

4.0

1.5

4.0

0

Crankcase Lubes

1.5

0.5

1.0

1.0

Driveline Losses

1.0

0

1.5

1.5

Engine Parasitic Losses

2

0

Rolling Losses

5

3.5

2.0/1.0* 1.0
5.0

5.0
3.0

Aerodynamics

same

4.0

Weight Reduction

same

40-60 lb.
shifted forward

*Dependent on engine size

The differences in usage are relatively small in aggregate.

There are

yearly differences in usage where NHTSA moved forward a particular
technology.

As can been seen from the table, the bulk of the differences

occur between NHTSA and Ford and there is relatively little difference
between NHTSA and GM.

Ford is apparently unwilling to acknowledge the

full benefit of a given technology until it is in production and tested
by EPA.

This is of course an impractical outlook if one is attempting

to project future capabilities, since this approach would always understate future fuel economy.
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Differences in philosophy and outlook aside, there are two matters that
warrant consideration:

manual transmissions and lubricants.

Industry

conservatism with regard to manual transmission improvements is related
to EPA changes in permissible shift schedules, not the feasibility
of improved manual transmissions themselves.

It is the opinion of NHTSA

that this will be overcome through use of alternative shift schedules
determined in accordance with EPA stipulated requirements.

Ford has been

successful in this regard in model year 1979 with the 2.3 liter engine
family.

Even if all manual transmission improvements are foregone, the

effect on CAFE (.05 mpg) is small since manuals account for less than 10
percent of the CM and Ford fleets.

In the case of lubricants, Ford con—

tends that their current factory fill oil is nearly as slippery as current
commercially available friction modified oils and has supplied data in
support of this position.

However, NHTSA believes that, in the near future,

blends of low viscosity and friction modified oils will appear and the
projected gains will be realized.

A third area warranting review is the EPA coast—down procedure which
must be utilized to realize improved fuel economy from reduced rolling
resistance and aerodynamic drag.

There is concern that this procedure

may not properly credit improvements that have been made.

Further, the

test procedure may not be precise enough to measure small incremental
gains anticipated, such as 1 percent from rear axle lubricants.
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While the NETSA estimates of projected gains in fuel economy through
technology are reasonable, Ford would still argue that there is a
large
discrepancy.

If Ford should turn out to be right in all cases, the

shortfall in CAFE could be as much as 2 mpg.

As discussed above, a

more likely shortfall would be only in areas of lubes and manual trans—
missions, which would have a CAFE effect on the order of 0.2 to 0.3 mpg.

On the other hand, items included in the manufacturers' plans do not
exhaust the available technology.

Between now and the 1985 model year,

an extensive range of Improvements (beyond those projected) to trans—
missions, spark ignition engines, alternate engines, turbochargers, and
variable speed accessory drives are potentially available.
disscussed below.

They are

It is clear that even if some of the worst case sit—

uations come to pass, there are other alternatives open to the industry.

1.

Transmissions

The transmission improvements in the 1981-1984 rulemaking have been
limited to gains achievable through torque converter lockup and/or
extending the ratio range of the transmission.

Further fuel economy

improvements are possible as electronic controls become more commonplace
in the automotive industry.

A natural follow—up to electronic control

is the integration of the transmission shift logic and torque converter
into the power train control loop.
The advantages lie in the degree of variability that can be attained in
tailoring the engine/transmission for optimum fuel economy, acceleration
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capability and emissions.
and highway driving.

Shift schedules could be varied for both city

The electronic control of the torque converter would

provide the flexibility to lock up the converter in any gear depending on
the driver's demand.

For example, during light acceleration the converter

could conceivably be locked up in all gears.

Even in cases where additional

torque is needed, such as hill climbing or passing, the converter could
'oe ,alocked and relocked without shifting gears as driving demands dictate.

Except for torque converter lockup, all the improvements in fuel economy
have been through better engine/transmission matching.

The industry has

never documented why they could not improve overall transmission efficiency.

The automatic transmission is typically from 60 percent to 90

percent efficient and the losses result from spin, pumping, churning, or
friction.

The pump accounts for approximately half of the efficiency

losses in the automatic transmission.
missions operate off of one main pump.
used two pumps.

Most of today's automatic transIn the 1960's most automatics

A'second smaller pump took over the pumping duties of

the larger pump at approximately 30 mph to reduce power losses through
the transmission.

It appears that the industry went to the one-pump

system as a cost savings measure.

If a variable displacement or a

two-pump system were used again, NETSA estimates a 2 percent fuel
economy improvement could result.

GM has gone to a variable displacement

pump in their 1980 X-body cars.

Another transmission technology which is not included in the Report to
Congress analysis is the continuously variable transmission (CVT).
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This transmission adjusts gear ratio automatically to permit the engine
to run at its optimum fuel economy.

Prototype CVT's have typically

shown from 20 percent to 25 percent improvement over conventional 3speed automatic transmissions.
of CVT's:

Currently, there are three general types

traction drive, hydramechanical and variable sheave/belt.

NHTSA believes that the traction and hydromechanical CVT will not be
ready for market until the mid-1980's.

Work on these transmissions

is still in the "research development" stage.

A recent breakthrough in

belt transmission design has been announced by Borg-Warner.

Their CVT

operates with a steel belt and is particularly adaptable to small front
wheel drive vehicles.

Borg-Warner Corporation has one operating in a

Fiesta and claims up to 20 percent fuel savings.

They predict that the

transmission should be available for the auto industry in 3 or 4 years.

2.

Spark Ignition (S.I.) Engine Efficiency

Both the Report to Congress and the current NHTSA analysis assumed that
improvements in engine efficiency, primarily through electronic control
of engine operation would be traded off against more stringent control
of emissions, i.e., a net benefit of zero would result.

If there are

further gains to be made through optimizing of engine operation they
will likely be small, on the order of 1 or 2 percent.

Candidates

include revised combustion chambers, small increases in compression
ratio possibly in conjunction with interactive electronic knock sensing,
operation away from stoichiametric air fuel ratios under selected conditions and other improvements in EGR metering and distribution, airfuel metering, etc.
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One aspect of S.I. engine efficiency which holds promise for substantial
gain is the reduction of engine friction horsepower.
can be roughly divided into two areas:

Friction horsepower

pneumatic and mechanical.

The

pneumatic portion or so-called pumping losses can be considerable and,
if they could be eliminated entirely as in the case with the diesel
engine, would probably result in a 10 percent improvement in fuel
economy.

Many of the steps currently being taken will indirectly

result in a reduction in pumping losses since they are forcing the
engine to work harder, e.g., overdrive transmissions.
alternatives exist:

Several possible

electronic control of valve events, variable dis-

placement engine, variable stroke engine, etc.

Something as sophisticated

as complete electronic control of valve events or the variable stroke
engine could approach recovery of the full 10 percent, while a variable
displacement engine would likely yield 4 to 8 percent improvement depending
on application.

It is noteworthy that the variable displacement engine

was in the product plan of both GM and Ford at one time, but has since
been dropped pending resolution of durability, driveability, and cost
benefit issues.

In current engines, mechanical friction degrades fuel economy on the
order of 10 percent.

With few exceptions, there are no known plans by

either manufacturer to reduce mechanical friction other than indirectly
through the use of improved lubricants.

The aircraft and automotive

racing fraternities have long practiced means to reduce engine mechanical
friction and a number of demonstrated techniques are currently available:
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reduced ring tension, reduction of number of rings, roller cam followers,
roller tip rocker arms, altered valve train geometry, optimization of
bearing tolerances, etc.

Unfortunately, reduction of piston ring/cylinder

wall friction, which is the single largest contributor to engine friction,
may be inconsistent with more stringent control of emissions.

Neverthe—

less, it would appear that gains on the order of 1-5 percent should be
possible in the near term.

3.

Alternate Engines

NHTSA does not believe that any new engine such as the Stirling, Brayton,
or Rankine will be available prior to 1985.

Thus, it is judged that the

only means to increase fuel economy is to increase usage of two current
alternatives:

Direct injection stratified charge and diesel.

Both

these engines offer considerable improvement in fuel economy, probably
more than any other presently developed technology.

GM's plans for diesel usage have varied over a wide range, 15 to 25
percent by 1985.
1985.

Currently, they are projecting about 15 percent by

Assuming that the use of the diesel is not precluded by future

emission standards, NHTSA knows of no reason why diesel usage could not
ultimately exceed 50 percent.

Ford currently plans to use a version of

the direct injection stratified charge engine, the PROCO concept, on all
V-8 powerplants.

Its adaptability to engines of smaller sizes has not

been demonstrated to date.
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Indirect injection stratified charge engines may hold promise for fuel
economy gains in the smaller displacements.

As the 1981 emission

levels are approached, it is unclear whether this engine offers any
advantage over the conventional homogeneous charge S.I. engine.

Another outside possibility is the revival of the rotary engine through
direct injection stratified charge application.

Toyo Kogyo, Toyota, Audi/-

NSU, and Curtiss-Wright have had preliminary successes in this regard.
It is not apparent that GM has any further interest in the rotary.

Ford

has never pursued rotary technology and it is unlikely that they could
develop an engine prior to 1985.

4.

Turbochargers

The current improvements in fuel economy being realized by Ford and GM
due to turbocharging of spark ignition engines are small compared to the
available potential.

Both manufacturers have chosen to emphasize the

turbocharger as a performance enhancing technology for existing engines
as opposed to a fuel economy improver.

However, VW and Fiat have both

shown under contract to DOT that proper turbocharger design when
matched to the engine and vehicle characteristics can produce gains
in fuel economy of 10 to 30 percent.

In addition to designs aimed at fuel economy, both manufacturers could
increase the usage of this option.

GM in particular is projecting
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only minor use of turbochargers whereas Ford projects a somewhat
higher
usage.

A third possibility is the turbocharging of diesel engines.

Turbo-

charging may be necessary to comply with future emissions standards
and its availability as a fuel economy improvement technology is thus
uncertain.

Assuming its availability, the potential gains are con-

siderably higher than with the S.I. engine.

In addition to boosting

acceleration capability so that axle ratios may be reduced as in the
case of the S.I. powered vehicle, the turbo may actually enhance the
diesel combustion process.

Percentage power boost can be greater for

the diesel than the S.I. engine since the diesel is not knock limited.
Fuel economy improvements in the range of 10-15 percent are possible in
the near term for the diesel, while S.I. Improvements will likely be
limited to 5-10 percent range for the near term by emission constraints.

5.

Variable Speed Accessory Drives (VSAD)

Ford was the only manufacturer that planned to use the VSAD.

The percent

improvement claimed by Ford, before it deferred the VSAD because of durability problems, was 4 percent for 4-cylinder engines and 2 percent for
8-cylinder engines.

The other manufacturers had not planned to use the

VSAD but chose instead to reduce accessory losses by improving individual accessories.

The maximum fuel economy improvement via this method

was only 1-2 percent.

4 8 — 4 0 1 0 — 79 — 61

NHTSA knows of no technical reason why all the
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manufacturers could not use a VSAD on at least part of their fleet.
Recent government testing of the VSAD on a fleet of Pintos showed a
4 percent fuel economy benefit.

Finally, while not a specified technology, reduction in passenger car
acceleration capability could improve fuel economy.

In the July 1977

Rulemaking Support Paper (RSP), NHTSA estimated that a 4 percent fuel
economy improvement was achievable if the industry reduced acceleration
capability by 10 percent.

GM claims to have taken only a 2.2 percent

reduction in acceleration capability between 1975 and 1978, but has no
plans for further reductions.

This 1978 data base was used to calculate

GM's 1981-1984 fleet average for the Report to Congress.

If the industry

needed to improve fuel economy still further, it seems feasible that a 2
percent benefit could be realized by taking a 5 percent reduction in
acceleration capability at relatively little cost.

B.

Emission Requirements

From Chapter III, it is clear that the existence of temporary fuel
economy losses associated with Federal emissions standards can have an
important impact on the manufacturers' corporate average fuel economy.
The NHTSA analysis assumes 4 percent and 3 percent degradations in
fuel economy in model year 1980 for GM and Ford, respectively.

These per-

centages are in agreement with the latest projections made by the manufacturers and in consonance with research results and historical trends.

It

is thus felt that these estimates are reasonably conservative, and it is
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unlikely that higher losses will occur.

It should be pointed out, however,

that GM has predicted losses as high as 8 percent at one time, and con—
sidering its choice of less than optimal emission control technology
it is conceivable that a somewhat higher penalty could be encountered.

NHTSA further assumes that these losses can be reduced to zero by 1985
through the use of more sophisticated emission control technology and
more precise engine calibration as experience with individual vehicle
configurations is gained and as the fleet average weight and engine
CID are reduced.

In the case of model year 1981, this appears to

be a relatively conservative conclusion.

For example, GM has built

and demonstrated a 4,000 lb. vehicle which exhibited a 1 percent gain
in fuel economy over 1978, while meeting

the 1981 emissions levels.

In

the worst case, it would seem unlikely that fuel economy losses due to
emissions could exceed 1 or 2 percent as 1985 is approached.

C.

Economic Impact

The analysis done for this report assumes growth in auto sales which is
predicated on a healthy economy.

Were the economy to go into a serious

decline, obviously, the present standards which carry higher costs would
present more risk to the industry and result in a more rapid decline in
sales since the price of a new car could be higher than it would be under
a reduced standard.
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This analysis did not, however, examine the effects of alternative
standards on the firms' economic posture in any extensive degree.
Further the analysis focused on the costs and benefits of alternative
standards to the consumer.

Thus, while it is clear that the determina—

tion of maximum feasible fuel economy would be affected by a recession,
this analysis is not particularly sensitive to such changes.

The major

areas where the analysis would be affected by changing the economic
assumptions would be with respect to the value of the benefits.

The value of gasoline used in this analysis starts at 69 cents per
gallon in 1980 and rises at an average rate of 3 percent annually
thereafter with a higher rate in the early years, as Provided by
recent Department of Energy projections.

The annual growth rate for

gasoline prices is reduced to 1 percent and revised to 5 percent to
test the sensitivity of the results.

As can be seen from the following

tables, these changes do not significantly affect the conclusions of the
analysis.

Only the low price growth series results in a net loss for

the current standards.

This loss is less than $5 per car, and is

almost certainly outweighed by the indirect benefits.
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SENSITIVITY OF NET BENEFITS
General Motors/NHTSA Path
Increase in
Purchase Price

Decrease
Lifetime Fuel
Consumption
1%

1981

Net Benefits*
at Purchase Year

5%

1%

5%

2

$15

Net Benefits*
Discounted
to 1980
1%

5%

$ 58

$60

$73

1982

96

105

131

9

1983

108

137

179

29

114

—7

23

—5

16

0

—51

—51

—32

—32

Average Net Benefit
(sales weighted)

$-1

$ 16

1984

91

84

1985

51

0

*1978 dollars

$

$ 2

$ 14

35

7

29

71

22

53
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Ford/NHTSA Path
Increase in
Purchase Price

Decrease in
Lifetime Fuel
Consumption
1%

5%

Net Benefits*
at Purchase Year

Net Benefits*
Discounted
to 1980

1%

5%

1%

5%

1981

$ 52

$ 60

$ 73

$ 8

$21

$7

$19

1982

99

105

131

6

32

5

26

1983

141

137

179

—4

38

—3

29

1984

110

84

114

—26

4

—18

1985

25

0

0

—25

—25

—16

—16

Average Net Benefit
(sales weighted)

$-5

$12

*1978 dollar.

3

959
U.S. SENATE,
May 10, 1979.

Dr. JOHN B. WHITE,
Deputy Director,
Office of Management and Budget, Washington, D.C.
DEAR JOHN: I want to thank you for your participation in the hearing of the
Subcommittee on Economic Stabilization of April 26, 1979.
Your testimony was both timely and helpful and I appreciate the considerable
effort that must have gone into its preparation.
As I mentioned at the hearing, I have additional followup questions. These questions are attached and I would appreciate receiving your reply on or before Friday,
June 15, 1979.
I am grateful for your continued assistance.
Sincerely,
DONALD W. RIEGLE, Jr.,
Chairman, Subcommittee on Economic Stabilization.
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1.

In your prepared testimony you state that OMB conducts
an economic analysis of proposed regulations before
their implementation and once the regulations are in
place that "a vigorous review of the actual effects
would occur."
a.

Please provide for the Subcommittee some
examples of economic analysis which you have
conducted, including the format for conducting
the analysis.

b.

Is cost/benefit analysis taken into account in this
review process? If the answer is yes, to what
extent is it taken into account?
When does OMB plan to conduct an economic analysis
of government regulation affecting the auto industry?
What issues do you plan to examine? What is the
timetable for the analysis? Please be specific.

2.

There are times when regulations proposed by one regulatory
agency may be appropriate from the view of that agency's
responsibilities, but conflict with other national requirements. Energy losses resulting from regulations which
produce environmental improvements is a case in point.
a.

Who do you think should have the final word on
conflicting regulations to see that they reflect
the best overall national interest?

b.

Does the President of the United States now have
the authority to referee differences between agencies
concerning health, safety and economic standards?

c.

Is there any need for legislation to assure that
economic factors, such as inflation, are adequately
considered in the regulatory process?
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON, D.C. 20503

JUL

5 1979

Honorable Donald W. Riegle, Jr.
Chairman
Subcommittee on Economic
Stabilization
Committee on Banking, Housing and
Urban Affairs
United States Senate
Washington, D. C. 20510
Dear Mr. Chairman:
I appreciated the opportunity to participate in the
April 26 hearing of the Subcommittee on Economic Stabilization. Answers to your follow-up questions are attached
.
As you know, the Regulatory Council announced a study of
regulations affecting the automobile industry on June
12,
1979. A Standing Committee has been created with represen
tatives from each of the concerned regulatory agencies
.
The Director of the Regulatory Council will be providin
g
you more details on the activities of the Committe
e and
the timetable for the study. Your Subcommittee
has raised
many important issues in this area and we look forward
to
working closely with you in the future.
Sincerely,

John P. White
Deputy Director
Enclosure
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1.

In your prepared testimony you state that OMB conducts
an economic analysis of proposed regulations before
their implementation and once the regulations are in
place that "a vigorous review of the actual effects
would occur."
a.

Please provide for the Subcommittee some
example of economic analysis which you have
conducted, including the format for conducting
the analysis.

b.

Is cost/benefit analysis taken into account in
this review process? If the answer is yes, to
what extent is it taken into account?

c.

When does OMB plan to conduct an economic analysis
of government regulation affecting the auto industry?
What issues do you plan to examine? What is the
timetable for the analysis? Please be specific.
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Responses to Subcommittee Questions
1.

As I said in my prepared testimony, OMB's philosophy
in regulatory reform--as it is in management generally-is to place accountability for change with the heads of
the agencies. Therefore, OMB itself does not analyze
proposed regulations. We have, however, created other
institutional mechanisms to support and oversee the
work of the agencies.
The Regulatory Analysis Review Group, chaired by the
Council of Economic Advisers, reviews 15 to 20 "major"
regulations each year. Its purpose is to see that the
quality of the regulatory analysis is sufficiently high
to enable the agency head to make an educated choice
between alternative ways of meeting a regulatory goal.
Both costs and benefits are taken into account in this
process. They must be explicitly described, and quantified if possible, in the regulatory analysis. However,
OMB has given interpretive guidance to the agencies on
how to perform a regulatory analysis, and we explicitly
avoid imposing any rigid methodology such as cost/benefit
analysis. We have emphasized instead the need to focus
on alternative, equally-effective means of achieving
an objective. (A copy of this guidance is enclosed).
The Regulatory Council, as you know, was created to
publish a Calendar of upcoming Federal Regulations, to
coordinate the agencies' regulatory activities, and
to study the effects of regulations on specific industries.
As I mentioned in my cover letter, the Council recently
established a Standing Committee on Autos to examine
the impact of new and existing requirements on that
industry. I understand that the Council has provided you
with detailed information on this initiative under
separate cover. OMB will be working closely with the
Council on this, as on all other regulatory reform
matters.
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON. D.C. 20503

NOV 2 1 1978

TO THE HEADS OF DEPARTMENTS AND AGENCIES
SUBJECT:

Regulatory Analysis

Departments and agencies are required by Executive Order
12044 to conduct a regulatory analysis of significant
regulations that have a major economic impact. These
analyses are a critical element in determining the least
costly approach to achieving our regulatory goals.
As a result of questions and comments from agencies, we
are sending to you guidance on the contents of a regulatory
analysis. This guidance was developed in cooperation with
the Council of Economic Advisers and the Council on Wage
and Price Stability. The resulting analysis should be a
thorough consideration of the potential consequences which
will aid you and the agency policy officials in comparing
alternative approaches to solving regulatory problems. You
should note that the analysis is to include three items in
response to recent Presidential directives--the effect of
regulatory decisions on export policy, productivity, and
community and urban areas.
We hope that these guidelines are helpful. Any questions
you may have should be referred to OMB's Regulatory Policy
and Reports Management Division.

anq st
Wai e Gf
A ociate Director for Management
and Regulatory Policy
Attachment

965
REGULATORY ANALYSIS
Executive Order 12044, whose objective is to improve
government regulations, requires Executive branch agencies
to prepare Regulatory Analyses for regulations that may have
major economic consequences. Major economic consequences
are defined in the Order as:
(1) an annual effect on the economy of $100 million or
more (for example, compliance costs that exceed $100 million)
or a stricter requirement if the agency head so determines;
or,
(2) major increases in costs or prices for individual
industries, levels of government or geographic regions.
An agency head may direct that a Regulatory Analysis also be
prepared for any other regulation issued by that agency.
In addition to providing this general guidance, the Executive
Order requires that each agency publish in the Federal Register
its own specific criteria, subject to OMB approval, for
identifying which regulations require Regulatory Analysis.
The purpose of a Regulatory Analysis is to conduct a careful
examination of alternative approaches early in the decisionmaking process. The Regulatory Analysis will serve as a
basis for initial as well as final decisions. When a proposed
significant regulation with major economic consequences is
published in the Federal Register as a Notice of Proposed
Rulemaking, the Notice must announce the public availability
of the draft Regulatory Analysis. A final Regulatory Analysis
is to be made available to the public when the final regulation
is published.
Each Regulatory Analysis will contain:
(1) a succinct statement of the problem that necessitates
Federal action;
(2) a description of the major alternative ways of dealing
with the problem that are being considered by the agency;
these alternatives include such things as:
(a) alternative types of regulations
(i)

no regulatory action (e.g., rely on market
solution;

(ii)

an information requirement (e.g., product
labeling)
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(iii) "performance" approaches that specify
outcomes (e.g., level of allowable
emissions or exposure or fuel efficiency)
but allow the firm (or whoever is regulated)
to produce these outcomes by whatever means
it prefers;
(iv)

"design" approaches that specify more or
less completely how a proposed outcome is
to be achieved (e.g., use of engineering
controls as distinct from personal protective
devices or work practice controls, installation of prescribed equipment, etc.).

(b) alternative stringency levels
(1)

making the standard more or less stringent
(for example, setting at higher or lower
levels price supports, permissible chemical
exposure levels, effluent discharge levels,
etc.);

(ii)

specifically tailoring degree of stringency
to stages of processing, particular industries
or other pertinent groups.

(c) alternative timing
(i)

using different effective dates;

(ii)

phasing-in the requirement more or less
gradually;

(d) alternative methods of ensuring compliance
(i)

use of economic incentives, such as user
fees which decline with improved performance;

(ii)

various enforcement options (on-site
inspections vs. periodic reporting, sharing
implementation responsibilities variously
with the different levels of government, etc.);

(iii) use of different compliance methods for
different industry segments or types of
economic activity where costs of compliance
vary sharply (e.g., treating small firms
and large firms differently).
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(3) an analysis of the economic consequences--direct as
well as indirect effects, and their significance--of each
of
these alternatives (including the no action alternative);
such consequences should be presented in comparative form
to sharpen the issues and provide a clear basis for choice
among alternatives; these consequences include:
(a) specific burdens imposed by each alternative
(i)

what types of burdens (and how much) are
placed on specific groups as a result of
compliance?
o capital outlays
o other costs of compliance including
operating and maintenance costs
• administrative burden (reporting
requirements, delays, uncertainty, etc.).

(ii)

who bears these burdens?
o what burden falls on what types of
enterprises, levels of government,
major geographic regions, communities,
and urban areas? (e.g., the impact on
employment, fiscal condition,
availability of public services, etc.)
o how are consumers and various population
groups burdened? (e.g., income distribution,
housing availability, etc.).

(b) specific gains produced
(i)

what types of specific gains (and how much)
to society as a whole would each alternative
produce?

(ii)

who would be helped, how, and by how much,
by each alternative?

(c) overall economic impacts of each alternative
(i)

how would productivity and overall economic
efficiency be affected?
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(ii)

how would prices and employment be affected?

(iii) how would the U. S. foreign trade position
be affected (e.g., effect of increased
costs for domestic companies on the price
of goods that compete with imports, effect
of increased costs for domestic companies
on the price of U.S. exports, effect on
the quality or utility of products and thus
on the demand for U.S. exports, extent to
which foreign competitors are subject to
similar regulations, effect on competition
between U. S. and foreign suppliers in third
countries)?
(4) a detailed explanation of the reasons for choosing one
alternative over the others; questions to be answered:
(a) Will the selected alternative produce the intended
results in the least burdensome manner possible?
If not, why is this the preferred alternative?
(b) Why isn't the action more stringent? --less
stringent? What tradeoffs does the selected
alternative reflect?
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Regulatory Analysis Review Group
List of Reviews Completed
as of June 1979
Energy
Coal conversion regulations
Environmental Protection Agency
Regulations for the prevention of significant deterioration
of air quality
Ambient air quality standard for ozone
New source performance standards for electric utilities
Hazardous waste regulations
Interior
Surface mining regulations
Labor (OSHA)
Standards for acrylonitrile
Generic carcinogen policy
Transportation
Regulations on access to mass transportation facilities
by the handicapped

48-401 0 - 79 - 62
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2.

There are times when regulations proposed by one regulatory
agency may be appropriate from the view of that agency's
responsibilities, but conflict with other national requirements. Energy losses resulting from regulations which
produce environmental improvements is a case in point.
a.

Who do you think should have the final word on
conflicting regulations to see that they reflect
the best overall national interest?

b.

Does the President of the United States now have
the authority to referee differences between agencies
concerning health, safety and economic standards?

c.

Is there any need for legislation to assure that
economic factors, such as inflation, are adequately
considered in the regulatory process?
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2.

The agency heads have the initial responsibility
under E.O. 12044 for laying out regulatory alternatives,
and selecting the most cost-effective, least burdensome
approach that will meet the stated objective. (If it
is not the most cost-effective, the agency must explain
the necessity for selecting it.) If the regulation is
considered "major" (i.e. over $100 million in compliance
costs), it may be examined by the Regulatory Analysis
Review Group (RARG). As stated in answer to your first
question, 15 to 20 such regulations are reviewed each
year. The review focuses on the quality of the analysis
of the available alternatives. RARG's findings are communicated to the agency head on the record, during the public
comment period, to be taken into account when the agency
head makes the final decision. Since RARG is composed of
the President's economic advisers, OMB, and economic and
regulatory agencies, the RARG findings do, in fact, represent a balanced, national perspective.
The Regulatory Council works in a less formal way to
coordinate the agencies' regulatory actions. The Council
is charged with ending inconsistency or overlap between
regulations of different agencies, and its Calendar of
Federal Regulations is an important new tool in this
endeavor. In fact, regulations selected for examination
by the RARG are drawn from the Calendar.
Except for regulations issued by the independent regulatory commissions, the President has the final authority
to reconcile policy objectives within the range of statutory
discretion. In some cases, conflicts between regulations
result from irreconcilable statutory mandates. We believe
this problem should be addressed by reexamining regularly
the statutes that establish regulatory programs.
Legislation such as S.2, or the periodic review provisions
of S.1291, would make this possible.
Finally, S.755, the President's Regulation Reform Act,
would make permanent the existing regulatory analysis
and other requirements that agencies take economic
considerations into account in designing their regulations.
The legislation would also apply these provisions to
the independent regulatory commissions. It would overhaul the entire formal and informal rulemaking process
governed by the Administrative Procedure Act, to reduce
delay and inefficiency, open it up to broad public
participation, and make it more balanced and predictable.
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U.S. SENATE,
May 11, 1979.

Mr. PETER J. PETKAS,
Director,
US. Regulatory Council, Washington, D.C.
DEAR PErER: I want to thank you for your participation in the hearing of the
Subcommittee on Economic Stabilization of April 26, 1979.
Your testimony was both timely and helpful and I appreciate the considerable
effort that must have gone into its preparation.
As I mentioned at the hearing, I have additional followup questions. These questions are attached and I would appreciate receiving your reply on or before Friday,
June 15, 1979.
I am grateful for your continued assistance.
Sincerely,
DONALD W. RIEGLE, Jr.,
Chairman, Subcommittee on Economic Stabilization.
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1.

There are times when regulations proposed by one
regulatory agency may be appropriate from the view of
that agency's responsibilities, but conflict with other
national requirements. Energy losses resulting from
regulations which produce environmental improvements is
a case in point.
a.

Who do you think should have the final word on
conflicting regulations to see that they .reflect
the best overall national interest?

b.

Does the President of the United States now have
the authority to referee differences between agencies
concerning health, safety and economic standards?
Is there any need for legislation to assure that
economic factors, such as inflation, are adequately
considered in the regulatory process?

2.

When does the Regulatory Council plan to conduct an
economic analysis of government regulation affecting
the automobile industry? What issues do you plan to
examine? What is the timetable for the analysis? Please
be specific.

3.

On page 7 of DDT's January Report it says, "For both
classes of manufacturers, but particularly for the smaller
domestic producers, serious problems could develop in the
event of a serious economic downturn since the manufacturers
are faced with what they believe to be a nondeferable investment schedule." In addition, studies by Harbridge House
and Chase Manhattan Bank also indicate that substantial
problems will confront the auto manufacturers as a result
of the fuel economy standards if the U. S. goes into
a recession between now and 1985. Do you think it is
prudent for Government regulatory policies to be based
upon an assumption that there will be no downturn in the
economy in the next six years?

4.

What do you plan to do to alleviate the problems caused by
the fuel economy standards if an economic downturn does
occur as some economists predict will happen within the
next year?
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TB REGVIATQRY COUNCIL
Washington. D.C. 2009
June 29, 1979
DIRECTOR
Peter J. Petkas

Senator Donald W. Riegle, Jr.
Chairman, Subcommittee on
Economic Stabilization
Committee on Banking, Housing,
and Urban Affairs
United States Senate
Washington, D.C. 20510
Dear Senator Riegle:
Enclosed are the answers to the questions you posed in
your letter of May 11.
Please let me know if you need any additional information
or if I can help in any way.

Enclosure
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Answers to Senator Riegle's Questions:
Q.1 a. and b.
The President has the authority to make decisions balancing the
regulatory objectives of the Executive regulatory agencies in
a manner consistent with his overall policies and the particular
statutory authority of each agency.

The President does not

have the authority to overrule decisions of the independent
regulatory agencies (i.e., ICC, FTC, SEC, etc.).

The President

and the Congress, however, may participate in the rulemaking
process of any agency.

The final authority to prevent conflicting

and overlapping regulations or inefficient management is
exercised by the President by holding Executive agency heads
personally accountable.

The Regulatory Council will seek to

minimize these problems so that they will not have to be faced
by the President.
Q.1 c.
Economic factors, such as inflation, should be considered in
the regulatory process both at the rulemaking stage and when
reviewing existing regulations.

The Administration's proposed

Regulation Reform Act, S. 755, would require that a regulatory
analysis be done for all "major" proposed rules.

This requirement

is now in effect for all Executive regulatory agencies through
Executive Order 12044 and many independent agencies have begun
to comply voluntarily.

The Regulation Reform Act would make this

analysis mandatory for the independent agencies.

In addition,

the Administration supports Regulatory Sunset Legislation which
would require a periodic review of statutes underlying existing
regulation.
that review.

Economic factors should be considered as part of
Similarly, economic factors will be considered as

part of the periodic reviews of rules on the books required by S.755.

\
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Q.2
As you know, there have been several recent studies by both
the private sector and Federal government assessing the impact
of government regulation on the automobile industry.

At present,

the Regulatory Council is not planning to repeat the massive data
collection and analysis which was done for these studies. The
Council does not, in fact, possess the resources nor the staff
to direct such an analysis at this time, nor do we believe it
However, we have begun to examine the existing studies
to determine what factors contributed to the differences in the
conclusions they reached and to identify specific areas in which

is needed.

additional work might be productively undertaken. Our standing
committee on automobile regulation will be the mechanism for
examining these issues. We are in the process of developing
the timetable for that analysis.
Q•3
I do not believe it would be prudent for regulatory policies
to be based upon any specific forecast about the future of the
economy, whether that forecast be an economic downturn or for a
healthy economic future. The regulatory process should be
responsive to changing economic realities and regulations which
no longer appear to be good government policy, for economic as
well as for other reasons, should be reexamined as should the
statutory requirements established by the Congress. In that
spirit, the Department of Transportation, though not required
to do so, just undertook a thorough reexamination of the "frontloading" policy on automobile fuel economy.

The Department

concluded that no change was needed at this time in those
standards. I expect that the Department will continue to
reexamine such standards as appropriate.
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Q.4
Although the Regulatory Council staff is currently studying
the automobile industry, we do not have the authority to
preempt agency rulemaking nor to change the statutory fuel
economy provisions established by the Congress.

If we

conclude that current fuel economy standards might be
inappropriate to changing economic conditions, and that
the Department of Transportation has not reviewed its standards
in that light, we would urge them to undertake such a
reexamination.

