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NATIONAL GOALS SYMPOSIUM

WEDNESDAY, OCTOBER 20, 1971

U.S. SENATE,
COMMITTEE ON INTERIOR AND INSULAR AFFAIRS,

Washington, D.C.
The committee met at 10 a.m., pursuant to notice, in room 3110,

New Senate Office Building, Senator Henry M. Jackson (chairman
of the committee) presiding.
Present: Senators Jackson (presiding), Allott, Gravel, Bellmon,

Hansen, Stevens, and Randolph.
Chairman JACKSON. The committee will come to order.
This symposium on energy policy and national goals is being held,

pursuant to Senate Resolution 45, a resolution adopted May 3, 1971
which authorizes the Interior and Insular Affairs Committee with
ex officio representation by members of the Commerce and Public
Works Committees and the Joint Atomic Energy Committee to con-
duct a 2-year study of all aspects of national fuels and energy policy.
At the outset we must continually remind ourselves that energy pol-

icy is not an end in itself. Energy is the tool and energy policy is the
method of directing the useful employment of that tool. Energy policy
must, therefore, be considered against a larger background than simply
the problem of meeting society's growing demand for energy supply.
Energy policy should be designed to promote and obtain a broad

range of generally agreed upon national goals, many of which are
only indirectly related to existing or proposed energy systems.

National goals are by necessity a set of abstract expressions of the
desires and aspirations of the American people. They are found in
the Constitution, the laws and regulatory practices of government.
They are a reflection of traditions, culture, ethics and hope of the
American people. The Nation's goals provide a framework for anal-
ysis within which existing and alternative policies can be considered
and tested.
Energy policy is the means of achieving national goals and one

test, perhaps the only test of energy policy, is its contribution for
obtaining the social and political conditions expressed on goal
declarations.
The committee has invited a number of prominent individuals rep-

resenting many different points of view to submit papers and to par-
ticipate as panelists in a discussion of the relationship between energy
policy and achievement of our Nation's goals. Copies of the papers have
been circulated to all members and ex officio members of the committee
for their review and will be printed in the record in full.
The committee welcomes the views of all interested parties on this

subject, and the hearing record will remain open to receive additional
statements.

(1)
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We are fortunate to have with us today many of the individuals
who have submitted papers and who will summarize their views for
the committee. To accommodate the number of participants we have
today the Energy Policy and National Goals Symposium will be held
in two sessions—this morning and this afternoon beginning at 2. p.m.
To open the proceedings, I will ask that each participant give a

brief summary or treatise of his paper. The symposium will then be
open to questions and a general discussion of energy *policy and
national goals.
We have with us this morning Dr. Cambel, vice president for aca-

demic affairs, Wayne State University; Carl Bagge, president of the
National Coal Association; Mr. Bradshaw, president of the Atlantic
Richfield Co.; Dr. Earl Cook, associate dean of the College of Geo-
sciences, Texas A. & M. University; Mr. Frank Ikard, president of the
American Petroleum Institute Mr. Mike McCloskey, director of the
Sierra Club; Dr. Fred Singer, professor of environmental science,
University of Virginia; Dr. Alvin Weinberg, director of Oak Ridge
National Laboratory; Mr. M. A. Wright, chairman of the board,
Humble Oil & Refining Co.
Before we proceed, some of our members may have a statement.
Senator ALLOTT. I have no statement I wish to make at this time,

Mr. Chairman.
Chairman JACKSON. Senator Bellmon.
Senator BELLMON. I would like to emphasize the importance that

I think ought to be placed on the study which begins today. In my
opinion, there is no question of greater national importance than the
question of where we go in the efforts to find an adequate and depend-
able supply of energy in this country.
In my opinion, our national security as well as our continued in-

dustrial activity raises many environmental questions which are going
to have to be determined upon the security and abundance of the
energy supply which we have. I feel that to some extent our Nation
has been spoiled over these last years because we had an abundance
of reliable low-cost energy sources, and many have taken for granted
this will always be our condition.
Now, increasingly we have come to realize we are face-to-face with

a very serious energy crisis, and unfortunately many who are in the
position of making decisions haven't faced up to this reality.
It is my hope that one of the things we can accomplish in these

hearings is to make people realize the situations we face now in the
energy field. As one who comes from an energy State, I know we no
longer have any substantial oil producing capacity. I know our natural
gas supplies are not adequate to meet the needs of new customers
and it won't be long before we will not be able to meet the needs of
old customers. I know our coal industry is not going to be able to
enlarge as rapidly as it should.
. It is my observation that the industry is somewhat demoralized, and
is in need of new direction and encouragement both of a political and
financial nature, and I am hoping this study will be able to provide
these incentives.
I feel that it is important that for many years the energy industry

has been somewhat of a whipping boy for individuals who consider
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themselves to be consumers' advocates, and yet it is the consumers'
best interest that this study is all about. It won't matter as to the sup-
plies if we don't have any supplies available.
So, I feel this study can help us find out where we are so far as

energy is concerned, and hope we can decide where we want to go and
discover what the options are, and then begin to get direction.
We have lost a lot of time, and I want to congratulate our chairman

for having gotten this study underway, and I believe it will render a
great service to our Nation that will have an effect on our development
for a long time to come.

Senator GRAVEL (presiding) . Thank you very much, Senator.
We will now hear from Dr. Cambel.

STATEMENT OF DR. ALI BULENT CAMBEL, VICE PRESIDENT FOR
ACADEMIC AFFAIRS, WAYNE STATE UNIVERSITY

Dr. CAMBEL. I shall limit myself this morning between the relation-
ship of energy and the environment. I don't mean the physical en-
vironment, but the entire environment, economic, social, and every-
thing that is included.
In the material that was submitted to us, mention was made of na-

tional goals, and obviously national goals include a healthful environ-
ment in which we would like to live.
At one point the details are here in the oral presentation, but by

every indicator of national goals we look at, we cannot do so properly
unless we have plentiful, cheap, reliable, and clean energy.
I would consider, therefore, that energy should be taken as a social

force and that it is a very crucial resource in our lives.
There is much controversy these days that energy is hurting the

country, and one often finds conservationists making some very valid
judgments. By the same token, we cannot stop the economy of the
country; we cannot slow down the the growth of the GNP, which is
very closely related to energy, as has been shown before.

Basically, then, our energy will continue to increase, in my opinion,
not only because we cannot slow down the growth of the GNP, but
because we are not close to having zero population growth.
Both because of the increase in the GNP and the increase in popu-

lation, I suggest that the growth of energy will continue to increase
and will stabilize around 61/2 to 7 percent. It is now approximately 5.2
percent. Namely, the rate of increase, I ascribe about 4 to 5 percent to
increased standard of living, which all the people want, and I ascribe
about 21/2 percent to a reduced population growth, but still far away
from ZPG.
I am delighted that such an effort is being made to develop a na-

tional policy, and I think in doing so we have to develop certain
awarenesses.
One of them is that there are certain myths about energy.
Second, I think you will have to develop the courage to change our

institutions, our institutional structures and, third, I think we have to
reestablish certain programs in energy R. & D. which presently are
practically extinct.
To consider how much energy we consume as a person, this is ap-

proximately 200,000 calories per day, but those of us who are trying
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to keep our weight down probably don't go above 2,000 calories perclay. So much of it, then, is used in the economic and manufacturingsector.
I contend that there is no shortage of fuels if we assume that there

are many types of fuels and that energy being 
Senator GRAVEL. Excuse me. Doctor. If you are referring to pages,

or if you are talking about information you have in your document,
maybe you can just give us page numbers.
Dr. CAMBEL. I am doing both, Senator. I am on approximately page

14.
Senator GRAVEL. Very well.
Dr. CAMBEL. The shortage is not in the fuel supply, because we

have literally billions of years of fuel. Where I think the shortage is
is to convert the fuel supply into the proper energy that is useful.
On the other hand, that does not mean that there is no limitation on

energy usage. I contend that that limitation is ecological and if we
continue producing energy in ever increasing amounts, we will have
trouble, as has been shown before. But I think we have a long time
to go, provided we know at what rate we should increase.
I suggest that if we increase at the rate of 61/2 percent, which I sug-

gested, we will have some major atmospheric problems within the next
century, if not less. I would call that so monumental, I would call it a
castastrophe. If it is an increase of only 21/2 percent, I do not believe
the danger is as eminent.

Therefore, what we will have to do is to develop means whereby
energy dissipation is minimized, although energy usage is increased.
Second, I come to institutional improvements and I think that we

have to make some major changes in our energy institutions and in
the Federal Government I would recommend that there be established
one or two departments of energy and environment. I said one or two,
maybe even more.
I would like to submit it would be healthy to have competition

among Government agencies, just as there is in the private sector.
I think we will have to realize that certain aspects of energy work

have to be done by the private sector, and certain work by the public
sector, and we should learn to separate these, because I think we can
make better use of our economic resources.
Furthermore, I would suggest that the Federal Government should

consider modifying its antitrust rules, regulatory agency procedures,
and taxation to allow the private sector to do more work in the energy
sector.
I would also like to find means whereby State regulatory agencies

may be modified into regional agencies, because pollution does not
know State boundaries. The distribution of energy is not confined to
State boundaries, therefore it seems too limiting to devote this only
to the State regulatory agencies.

Finally, I would like to indicate certain major areas of research that
I believe should be pursued. I consider the major problem to be a lack
of understanding of energy management and administration. I think
more work needs to be done in systems analysis of the whole energy
sector, rather than dealing with its components. I believe we have to
do soft research as well as hard research. Most of the previous work is
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technological hard research. I would submit that more work should be
done in the soft area in determining what is socially good.

Finally, I would like to submit that new areas of scientific work be
done and that some of the people who are now unemployed from the
aerospace industries, electronics, should be invited to come into the
energy sector.
I would also like to submit that universities should do more, because

our youth today are very imbued with a social awareness and the hope
to improve the needs of the country and I think energy provides an
opportunity. I think they should be given a positive opening to pursue
their studies and at the same time be of service to the Nation.
Thank you very much.
Senator GRAVEL. First of all, I would like to introduce Senator

Randolph. Senator Randolph is one of the key sponsors of the study,
and we are very happy to have you here.
Thank you, Dr. Cambel. As a matter of format, since we do have

such an array of talent, if other participants would similarly confine
their remarks to a brief synopsis of their prepared papers, then we
could probably engage in a symposium type questioning after all the
presentations have been made. This is not to exclude any member here
from asking questions at the end of each speaker. In the interest of
order and in the interest of a broader discussion, because one question
addressed to one might well be answered by another person, I offer
that as a format and if there are questions at this time, we will take
those. If not, we will mow, on and try to question at the end.
Senator ALLOTT. Mr. Chairman, I don't have any questions, but I

do want to make an explanation. T just received a note that I have to
be on the floor in 2 minutes and I will be gone for an indeterminate
time, not too long, but I don't want any of the panel to think I am
unmindful of what they have to say here.
Senator GRAVEL. Very well.
Mr. Bellmon ?
Senator BELLMON. No questions at this time.
Senator GRAVEL. Senator Randolph?
Senator RANDOLPH. Dr. Cambel, it seems others of us must also go

to appointments we have. I have a group of West Virginians here
and we have an appointment with Secretary Romney. It is a matter
of some work to get the appointment set and these people have come
several hundred miles.
So, I came by at this moment to say that I shall want to return as

quickly as I can to hear the testimony which is given.
Mr. Chairman, only this one thought, and if it is flag waving, I will

say that the doctor waved it first. But perhaps it would be good for
several of us to do it.
As analyzed, the citizens of the United States of America take the continued

well-being of this country very seriously and not for granted.

I commend you for those words. I remind those members of the
committee who are present, our guests and participants who are in
the audience, that in another way George Washington uttered that
expression when he said:

Citizens by birth or choice of a common country, that country has a right to
concentrate our sections.
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So, I just want you to know that I think it is not policy and issue. I
think it is important for a man like you, a naturalized citizen, for all
of us to express, as you have done, as you go into depth and scope on
the problems that we are considering, let it be known that you are
intensely interested in this Nation and its future.
Dr. CAMBEL. Thank you.
(Dr. Cambel's prepared statement follows:)
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Socio-Political Aspects of Energy*
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INTRODUCTION

As a Naturalized Citizen of the United States of America,

I take the continued well-being of this country very seriously and

not for granted. Any mention of "National Goals" evokes in me the

image of Uncle Sam, with his feet firmly rooted in our Constitution

and the Bill of Rights with his eyes gazing at the future's horizon.

Without plentiful energy this horizon would become clouded.

I consider it a distinct privilege to be given the oppor-

tunity of making a presentation before the Senate Interior and

Insular Affairs Committee. I should admit that I am biased about the

concept that energy contributes to national welfare. I had the

privilege many years ago of directing a studya mandated by President

John F. Kennedy. Many recommendations contained in that study are

reflected in President Richard Nixon's message
b 

to the Congress.

Finally I consider it a distinct privilege to speak on

behalf of and in connection with Senate Resolution 45c.

Before commencing my remarks I should note for the record that

I am speaking as an individual and not as a professor or as senior

executive officer of Wayne State University.

aEnergy R & D and National Progress, Ali Bulent Cambel et al.
U. S. Government Printing Office, Washington, D.C., 1965.

b
Clean Energy, Message from the President of the United States,

92nd Congress, Document No. 92-118, June 4, 1971.

cLegislative History of Senate Resolution 45, 92nd Congress,

U.S. Government Printing Office, Washington, D.C., 1971.
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I should note also that the recent concern about energy is a

salutary one. When I got into energy more than a decade ago, few, if

any persons could see that we were on the brink of a serious problem.

I am indeed gratified that in the intervening years energy has been

recognized as an entity which can no longer be treated haphazardly.

That the United States Senate is taking an active leadership in the

resolution of the problems we face is right and proper. Also, it is

comforting to know that the Congress and the White House are concurrently

directing their attention toward energy problems.

THE IMPORTANCE OF ENERGY AS A SOCIAL FORCE

The Relationship Between Energetics and the total Environment 

I shall limit myself to how energetics relate to the environment.

By environment I mean the total environment, not just physical pollution.

I mean the entire complex of physical and physiological factors as well

as the socio-economic, political, spiritual, ethical, and cultural

circumstances which surround individuals and groups. Directly or

indirectly, energy contributes to all of these. In other words, energy

must be considered as a social force. Perhaps it should be considered

as one of the social indicators now being proposed.
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Enunciations of National Goals and Their Dependence on Energy 

Officially, at least, the concept of National Goals goes back

about two decades when President Dwight D. Eisenhower established the

Commission on National Goals. The Commission's "Goals for Americans"

1960 is well known. I consider it a distinct act of courage on the part

of President Eisenhower to raise the question at all because we Americans

have always emphasized individual freedom and have traditionally frowned

upon manifestations of statism with their "Five (or Ten) Year Plans".

For political reasons of national and international character the so-called

"goals report" became a sleeper. Nevertheless an ever accelerating

interest in the study of goals has more recently become related to terms

like "priorities"a and "social indicators"b'c'd.

As yet there is no agreement in the choice of social indicators

aSee for example "Goals, Priorities and Dollars" by Leonard A. Lecht,
The Free Press, 1966, New York.

b
Toward a Social Report, U.S. Department of Health, Education and Welfare,

U.S. Government Printing Office, 1969, Washington, D.C.

cSocial Indicators, Reports and Accounts: "Towards the Management of
Society" by Michael Springer; The Annals of the American Academy of
Political and Social Science, Vol. 388, March 1970.

d
Social Indicators, edited by Raymond A. Bauer, The M.I.T. Press, 1966,

Massachusetts.
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but let us take as examples of indicators those discussed in the Cohen

Reporta.

Logic would dictate that Chapter I on Health and Illness

was well chosen because this is certainly the priority item of any

nation. Yet, how can one expect to provide comprehensive health care

without sufficient and reliable power to operate a modern hospital

containing intricate operating rooms, therapy equipment, etc. Granted

the existence of a modern hopsital, how can it be useful to the population

sector which needs it the most without a proper transportation system

which would carry its ill patients to and from the hospital.

The second chapter addresses itself to Social Mobility and

emphasizes the importance of education and job opportunities. How in

the absence of abundant energy can we manufacture building materials

that are used in the construction of school and office buildings as

well as manufacturing. How can we possibly educate people for jobs

and keep them employed without the energy necessary to build the

facilities and operate the plants which make jobs possible.

The Cohen Report addresses itself next to our physical

environment. How possibly can we provide a proper and livable physical

environment unless we learn how to provide energy with a minimum of

pollution and thermal dissipation.

aToward a Social Report, U.S. Department of Health, Education and

Welfare, U.S. Government Printing Office, 1969, Washington, D.C.
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In Chapter IV the Cohen Report deals with jobs and poverty.

Considering the former how can one provide jobs unless there are office

workers to perform the transactions of buying of manufactured goods

and people with jobs who have the money to purchase them. How can one

provide services unless someone earns sufficient money in a blue or

white collar job to pay for the services?

The fifth item is Public Order and Safety. These too require

convenient and reliable sources of energy for maintaining effective

and versatile communications as well as quick responding mobile units.

Once again energy is of paramount importance.

The sixth chapter deals with Learning, Science and Art. Again,

people need jobs to enjoy these. Only with plentiful energy can there

be jobs. Further, singling out science, it might be mentioned that

certain modern laboratories can be situated only in those localities

where electrical energy is plentiful. Even so, such facilities use so

much power that they can be operated only in the midnight to morning

hours when the drain on the supply of electricity is minimal.

Further, I can testify from experience that educational, cultural,

and other related institutions tremble at the prospect of utility cost

increases every time they prepare their budgets.

The last chapter in the Cohen Report deals with Participation

and Alienation. Even these are related to the energy sector not only

because our youth expects education and employment, but because youth is
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deeply concerned with pollution and resource utilization, two major

factors in the utilization of fuels and the generation and distribu-

tion of energy.

Clearly energy is a social force.a

DEMANDS FOR ENERGY
b

Along with health, food, shelter, education, and a clean environ-

ment, plentiful and reliable energy is a necessity for a productive life.

The Range of Energy Needs 

The need for energy is a reality in both developed and emerging

nations. In many countries sporadic power failures occur so frequently

that a complex urban society with its modern high rise buildings

dependent on high speed automatic elevators and year-round air condition-

ing cannot be established. Without plentiful electricity, modern city

architecture could not have achieved its present level of sophistication.

The availability of energy is necessary also for the formation of

megalopolises studding the country. In turn energy is needed for the

motive power of transportation vehicles which must abound if megalopolises

a"Energy and Its Impact of Society" by Ali Bulent Cambel, Paper presented

before the 1967 American Power Conference in Chicago, Illinois.

b u
Impact of Energy Demands" by Ali Bulent Cambel, PHYSICS TODAY, December,

1970, p. 38.

70-360 0 - 72 - pt. 1 - 2
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are to be viable. Without plentiful and reliable energy our industri-

alization would be slowed and there would be little hope for increase

in productivity. Our business sector, dependent on high speed data and

order processing, and modern communications, would be paralyzed. Even

in our agricultural farmlands a power failure would be serious because

our food industry depends on machinery. Should a power failure occur

on a modern dairy farm, for instance, the entrepreneur farmer would not

only take a product loss because his milking machines could not function;

in addition the health of his cattle would be endangered because today

there are few farmhands who can milk a cow manually.

Energy and Our Changing Lifestyle 

Clearly the abundance of energy in the United States has

changed our lifestyle as a society and as individuals. We cannot, we

must not allow ourselves to conceive of means to reduce the availability

of reliable energy and power. Were we to do so, and this must be empha-

sized, our hope of improving the living standard of our poor would be

diminished as is so vividly demonstrated in Fig. 1 which shows the close

correlation between the per capita energy consumption and gross national

product.



15

The Impetus of Human Aspirations 

We cannot forbid peoples to improve their standards of living.

Communications media, war travels and population migrations have shown

the have nots how the haves live. They too wish to savor the so-called

good life. The leadership, Whether national, buiness or labor, has

promised much to the people. Everywhere on this planet there is a social

awakening. Everyone wants a better life. The lid of the treasure box has

been lifted. A glimpse of the treasures inside has heightened human

aspirations. These aspirations cannot be restrained even if the treasure

box lid is snapped shut. Any attempt to do so could create an even more

serious credibility gap and resulting turmoil then presently exists.

Expected Increase of Energy Consumption 

It is doubtful that we will achieve world-wide ZPG over the

next two or three decades and it takes at least five years to design a

power plant and put it on the bus. In view of the aforementioned it

is patently clear that at least for the immediate future we should

expect an annual rate of energy consumption increase corresponding to

about 6 1/2%. It should be noted that I am suggesting that the annual

rate of increase of energy consumption may be expected to increase further

before the need becomes stabilized. My gross estimate of about 6 1/2%

should be compared with the 5.1% experienced in 1969.
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International Desire for Increased Energy 

The demand for electrical energy, motive power and process

fuels may be expected to increase all over the world in the years to

come. The reasons are simple: (1) People the world over demand

improved standards. For one, this means more manufactured products,

which means more energy for manufacturing and, in many cases, for when

the product (e.g. appliances) is put to use by the purchaser.

Improved standards of living means more housing, better transporta-

tion, better schools and enhanced facilities for comprehensive health

care etc., all of which require more energy. It would appear then,

that even with constant population the annual increase in energy

should not be less than about 4%. (2) Even as nations battle to

curb the population growth, we are still far from achieving Zero

Population Growth (ZPG) and the population will continue to increase.

Thus, even if we were to declare a freeze on the standard of living,

a greater number of people will consume a greater amount of energy.

With present technology, the increase in energy production can

certainly not be any less than 2 1/2% per annum which is the average

rate of population growth of the world.
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We Can Have a High Standard of Unpolluted Living if We Plan Properly 

In the meantime we cannot deny that in many ways energy is the

Dr. Faustus of our age. It presents trade-offs between the right for

human comfort and the right to enjoy an environment fit for human

living. And herein lies the paradox: Can we provide the material

goods and facilities for people to lead the better life while we maintain

a reasonable sense of individual freedom to choose one's lifestyle in

an environment of cleanliness? I maintain that we can. Indeed,I

submit that we must if we are to act as rational and compassionate

human beings. To do so we must: First, develop a new awareness about

fuels and energy and we must overcome certain myths. Second, and even

more important, we must exhibit the courage to reform certain aspects

of our institutional structure. Third, we must establish major R & D

programs in both the hard and soft sciences as they pertain to the

energy sector.

REALITIES ABOUT ENERGY

Although I promised in the beginning that I would not deluge

this august group with minute data, some must be cited to put this

discussion into perspective. For the sake of brevity this information

will be presented in concise outline form.
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Whereas early man consumed about 2000 calories per day, the

average U.S. citizen today uses more than 200,000 calories per day to

feed himself and to account for the consumption by various industries that

support him. Thus, if we assume that more than 2000 calories in food

intake would contribute to obesity it can be seen that we have increased

our energy consumption by a factor of at least 100 in providing the

machinery that relieves us of physical burden.

The United States derives its energy from about five primary

sources. In approximate and estimated terms their contributions are

shown in Table la below for two dates, 1966 and 1985.

Table 1

1966 1985

Coal 53.6% 49%

Petroleum 6.0% 2%

Gas 22.0% 15%

Hydro 18.0% 9%

Nuclear 0.4% 25%

a"Ecological Aspects of the Affluents and the Effluents of Energetics"

by Ali Bulent Cambel, Archives of Environmental Health, p. 276, Vol. 18,

February 1969.
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1) THE MYTHS WE CAN NO LONGER AFFORD 

(A) Fuel Reserves - It is frequently argued that our energy crisis is

due to a shortage of fuels. This is absolutely incorrect. It is true

that certain fuels are less abundant than others. It is even true that

certain fuels are in dangerously low supply. However, energy is ubiquitous

and the sum total of fuel resources is sufficiently large to last mankind

for a period of humanly inconceivable length.

In his book "The Last Judgment" the famous J. B. S. Haldane

has an announcer from Venus speak the following words: "It was

characteristic of dwellers on Earth that they never looked ahead more

than a million years and the amount of energy was ridiculously squandered."

If we consider the total fuel picture even Haldane can be seen

to be conservative because we have in fact sufficient reserves to last

us not for decades, not for centuries, not for millenia, not even for

a million years, but indeed for several billion years!

Categorization of Fuels 

Presently, the World consumption of energy is about 0.1 Q where

Q equals 10
18

Btu. The U.S. uses about 60% of this total. To provide

this amount of energy we have at our disposal a wide spectrum of fuels.

In general these can be categorized under either of two classes: (A)

depletable and (B) non-depletable. The depletable fuels would include
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the fossil fuels such as gas, oil, coal and the fissile fuels such as

uranium and thorium. The non-depletable or renewable fuels would

include solar and tidal energy. (Clearly the non-depletable sources

would be available as long as our solar system continues to exist.)

Returning to the depletable fuels, we have according to

McKelvey about 22 Q in known recoverable fossil-fuel reserves and about

12,500 Q more in potential fuel reserves. Thus, even if we relied

entirely on fossil fuels alone we would at our present rate of consump-

tion have a supply for about one hundred millenia.

Fossil Fuels

Among the fossil fuels we are particularly short on gas. We

have a better supply of liquid hydrocarbons. We are blessed with shale

oil and coal. Because of the convenience of gaseous and liquid fuels

and because of their relative shortage we must take immediate steps

to manage and control their depletion.

Fissile Fuels

Concerning the fissile fuels it is estimated that even with

an increased annual consumption rate of 15 Q, the uranium and thorium
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supply would be good for about 3 billion years. While noting these

astounding supplies of non-renewable or depletable fuel resources it

must be realized, of course, that the ores are not of equal quality and,

hence, one might expect that as the high quality ores are used up, the

cost of processed fuels will increase.

Other Reserves

In addition to the aforementioned monumental reserves, others

also exist.

Fusion Fuel

Although we have not as yet achieved controlled thermonuclear

fusion power, it may be estimated that even the minute amounts of

deuterium in the seas would correspond to about 10
9 

years at an annual

consumption rate of 15 Q.

Hydraulic, Geothermal, Tidal, Wind and Thermal Reserves

Concerning non-depletable energy sources and considering the

U.S. alone, the hydraulic power is estimated at about 134,000 million

kilowatts and geothermal power at about 2.5 million kilowatts. The
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It is estimated that the earth absorbs and reradiates about 1500 Q

of solar energy annually, about 15,000 times our present energy consump-

tion of O. 1 Q. I believe, although all scientists do not agree, that

not more than 1%, or 15 Q, of the total energy should be reradiated.

This figure may be too conservative, but we cannot afford to experiment.

We might then ask: in how many years will the world's energy consumption

rise from 0.1 Q to 15 Q? This depends on the annual rate of increase.

At our minimum rate of 2 1/2% previously discussed it would take several

centuries. At the maximum rate of 6 1/2% it would take only decades!

Clearly it is necessary that something be done and that it be done

quickly if we are to avert ecocatastrophe.

Closely related to the radiation problem is the amount of carbon

dioxide that we may safely allow to enter the atmosphere. CO2, although

substantially transparent to ultraviolet radiation, is a strong absorber

in the infrared region of the spectrum. An increasing CO2 content in

the atmosphere would increase the temperature of the lower strata. It

has been estimated that a 25% increase of atmospheric CO2, with an

associated increase in temperature of about 1/2 deg C to 4 deg C

might occur as early as the turn of the century. One need not be very

imaginative to envision the threatening chain effect if the amount of

CO2 presently spewed into the atmosphere is not reduced.

A number of preventive suggestions have been made; electric

automobiles and nuclear power plants are typical proposals. But the

situation is not so straightforward for the cities and about 75% of our
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world tidal power is estimated to be about 1100 million kilowatts,

windpower 20,000 million kilowatts, and thermal gradients about 1700

million kilowatts. Even when these are totaled, they constitute only

a minute fraction of the total energy consumption of the U.S. and, hence,

we cannot be reliant upon these. However, each of these could and

should be used in supplying electric power to their particular

localities.

Solar Energy 

The most abundant source of renewable energy is solar energy.

It is estimated that the Earth intercepts a solar energy beam of 17 x 1013

kilowatts but atmospheric conditions greatly reduce this amount. Never-

theless it is estimated that if 2% of the U.S. land mass were to be used

as a collector and if the conversion efficiency to useful energy were

to be 10%, solar energy alone would allow a five-fold expansion in

America's use of energy.

Clearly America should never have an energy shortage provided

we learn to diversify the use of our fuels.

Ecological Limitations 

But although our energy consumption is not limited by a

shortage of fuel supplies, it is limited by environmental considerations.
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population lives on about 5% of this land or in the cities. There is

evidence that the pollution and the particulate matter caused by man's

activities in cities lead to nuclei that give rise to rain, hail and

thunderstorms. These phenomena lower the ambient temperature.

Therefore, whereas the temperature tends to rise because of excessive

energy dissipation and an increase in atmospheric CO2, the increase in

precipitation is likely to result in lower temperatures. We may

suffocate from environmental pollution while remaining in an isothermal

state!

(B) The Best Fuel and/or the Best Energy Converter - It is understandable

that advertisers and various interest groups will plug for their

particular fuel or their particular energy converter. Nevertheless,

each of us, citizen, policy maker, legislator, businessman or union

leader, must stop asking: "which fuel is best", or "which converter

is best"? It is like asking which government is best, city, state or

Federal? There is no one best fuel and there is no one best converter.

Each fuel and each converter has its figures of merits, each represent-

ing an important factor. In making a choice then it is necessary to

arrive at an optimum choice for each particular application in time

and locale. It is clear that if we want to have cheap, safe and

reliable energy we must diversify.
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2) INSTITUTIONAL IMPROVEMENTS 

(A) The Place of the United States Government - The United States is one

of the few countries which does not have a department or agency charged

with the overall problem of fuels and energy. On the other hand, there

are several departments and agencies which concern themselves with

specific fuels. (e.g. the AEC is concerned with fissile fuels and

atomic energy; The Department of the Interior with coal and the Depart-

ment of the Navy with shale etc.) Sporadicilly see departasnt or another

assumes the responsibility far one or more energy converters (e.g. NASA

with space propulsion and power devices, the Department of Defense with

military units etc.) Then there are various regulator); agencies, the

paramount one in the energy sector being the Federal Power Commission.

In general, each and every one of these groups has done laudable work

but the fact remains that energy programs and policies are uncoordinated

and they suffer from spasmodic emphasis and de-emphasis. An industry

which is so fundamental to our well-being and prosperity, an industry

which is so capital intensive, an industry which is so far flung cannot

be treated with casual interest.

Need for a New Department or Agency 

Ideally we should establish a Department of Fuels, Energy and 

Environment. To achieve this, the various functions presently scattered

in various areas of the Federal Government would be drawn together.
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Only if we do this will the energy sector be considered as the system

that it is, rather than a number of unrelated stepchildren with no

permanent home. Our energy sector is becoming far too complex and

expensive for us to expect it to run smoothly and economically via an

array of stalemates between the public, the industry, and the govern-

ment on the one hand, and stalemates among the subgroups within each

of the above.

(B) Participation of the United States Government 

The Public and Private Sectors of The Energy Industry 

In our socio-economic political system there is a legitimate

place for both the public and the private sector.

In Christopher Morley's parody on the Trojan War, he has King

Priam comment on the misfortunes brought about by Helen's presence:

"Woman's place is in the home" he says. Everyone agrees until Helen of

Troy adds, "Yes, but whose home". Unfortunately, the place of the public

sector and the place of the private sector are frequently forgotten or

confused. Often we find one agency of the government subsidizing

programs which the private sector should be responsible for providing,

or we find different departments and/or agencies providing support for

purposes contradicting one another. We simply have to get ourselves

out of the morass in which contradictory actions of regulatory, sponsoring,
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judicial (particularly antitrust), and taxing agencies entangle the

energy industry.

One-to-One Ratio

It is true that energy utilities are generally monopolies and

hence must be regulated. Indeed it is unhealthy for any one agency to

deal with any one industry. The human element being what it is, the

agency sooner or later becomes the handmaiden of the industry just as

in biology parasites die if they kill the organism they live on.

Hampering Regulatory Effects 

We should re-evaluate our concepts of antitrust because in a

complex society there are economies of scale. These are particularly

true in the energy sector. In general, the larger the power plant the

cheaper the energy.

We should also be aware of the effects of regulatory agencies.

For example, the cost of transporting or transmitting energy is about

50% regardless whether we transmit electricity through conductors or

coal via railroad. Should I.C.C. and other interstate regulations not

be re-considered?

Taxation is another element. We should re-consider the entire

picture of taxing producers of fuel, manufacturers of energy conversion
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devices and utilities providing various forms of energy. Is it an

accidental coincidence that most of the R&D in the energy sector is

performed by manufacturers of equipment used by the producers of fuel

and the utilities marketing the energy in whatever form it may be?

In the communications industry, the "manufacturing" and the "utility"

aspect frequently overlap. Yet in spite of the jokes on the late night

shows, A. T. & T., the Bell System and Western Electric are monuments

to scientific inspiration, technological innovation and operational

efficiency, economy, and reliability. Undoubtedly A. T. & T. has

excellent managerial talent, but is it possible that we tastrate

managerial ability in the energy industries by insisting on its segmentation

by function?

Direct Government Financing 

It appears not only desirable but indeed necessary to define

the scope of direct government financing. This is, of course, necessary

if we are to maintain a happy balance between the public and the

private sectors to foster our concepts of free enterprise. Attention to

this careful balance is particularly important in the energy sector as it

becomes more and more intertwined with environmental problems.
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(C) Criteria for Government Support of Research 

How, now, is research concerning problems in energy going to

go forward? Who is to pursue it?

I cite from Energy R & D the criteria for government initiative

in the form of a table.

Who Should Undertake Basic Research

Kind of Research

Research with social
benefit. Costs exceed

.the social benefit.

Research with results
for in the future.

Private Sector
Willingness Government Initiative

NO Although the benefit
is hard to identify,
some results are
expected.

Might attempt but
will discount at a
rate greater than
appropriate for
society

Will have greater
benefit for society
at earlier time.

Research with possible NO Magnitude of benefits

great returns but fraught risk aversion uncertain. Large outlay

with uncertainty. Inability to diversify necessary.

(D) Innovation in the Private Sector 

It is generally accepted that in the energy sector manufacturers

are more innovative than the utilities. This may well be a fact. What

70-360 0 - 72 - pt. 1 - 3
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is apparent is the incentive needed for utilities to experiment with

innovative ideas. Federal and State governments can provide this incentive

by relaxing regulatory antitrust and taxation requirements. Admittedly

utilities are local monopolies of some sort and there is no guarantee

that they would experiment with innovative ideas given a relaxed

situation. Nevertheless they should be presented with the opportunity

to do so.

Governmental practices should be changed in such a way that

innovation is encouraged while lack of it is penalized rather than

continuing in the present pattern which literally makes innovative

ideas acts of fiscal and legal irresponsibility for management.

3) PARTICIPATION OF STATE GOVERNMENTS 

Energy and Environmental problems are both global and regional;

rarely are they limited to the boundaries of any one state. Accordingly,

consideration should be given to the establishment of Regional Fuels,

Energy, and Environmental Centers. Such groups would cover one or

more states or their parts which have related fuel, energy and environ-

ment problems.

The regional centers would manifest expertise in fuel, energy

and environment systems analysis.

In essence, these centers would be consortia representing

several sectors of our body politic. Included would be the private

sector and the public sectors, the consumer and academic institutions.
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The governing boards of these centers would be picked in a

manner reminiscent of the Communications Satellite Corporation.

One half of the staff would be permanent and the other would

be rotating. The rotating staff would be picked for expertise from

the academic community much in the same manner as research staff are

picked for think tanks.

The regional centers would provide exchanges with universities
•

sponsoring faculty and students who are concerned. Faculty members and

students sponsored by these regional centers at their institutions

would be expected to spend a one year tour of duty at the regional

centers (or in appropriate federal agencies) for every five years of

sponsorship while at their universities.

Rather than a threat to existing state governments, these

regional centers could be an asset. Presently most states chafe under

increased demands for services from their citizenry with simultaneous

citizen resistance to higher taxes. Concurrently the citizenry demands

environmental protection and modern manufacturing processes.

State governments find themselves in a double bind over the

jurisdiction of environmental pollution and energy distribution, which

inevitably cross state boundaries. One state may enact strict environ-

mental legislation, but problems of a neighboring state with lax

legislation or a minuscule regulatory organization will not respect

geographic state boundaries. An unbiased regional center with the
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welfare of all the sectors of society uppermost, could analyze the

problems and present possible solutions to the legislators by the state

in question.

R & D IN THE HARD AND SOFT SCIENCES

Even a cursory evaluation of the literature indicates that

most of the studies undertaken in the energy sector are related to

science and technology rather than to social science aspects of the

energy and environment sector. Yet, in some ways, what we need most

is a better understanding of the administrative and managerial aspects

of the problem.

Although the scope of this presentation prevents detailed

enumeration of specific R & D projects, I shall briefly delineate

classes and/or categories of work which the U.S. must pursue if it

is to remain a high per capita GNP and an environmentally clean nation.

Class 1. Research and development in the policy making and management

of energy, fuel resources, and environmental effects.

Class 2. Systems analysis and operations research studies to optimize

energy production to pollution ratios among various candidate systems

for different locales and conditions.
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Class 3. Scientific research and technological development to develop

converters which, for a given input maximize useful output and mini-

mize unavailable dissipated energy.

Class 4. The enunciation, development, and implementation of legal,

legislative, and technological procedures which reward the minimization

of the cost of energy to cost of pollution ratio.

Class 5. Soft and hard research to create counter technologies and

technological competitions.

A. Perhaps several departments of Fuels, Energy, and Environment

should be created. Each would receive the same annual allocation but

the productivity of each would be monitored every so many years for

maximation of their productivity or their benefit to cost ratio. If

the private sector can engage in competition, what is there to forbid

us from instituting competition among government agencies and departments

having the same mission i.e. the production of the cheapest energy with

minimal environmental pollution.

B. Every conceivable fiscal encouragement should be given to

manufacturers who develop appliances that exploit the second law of

thermodynamics. These applications include microwave ovens and stoves,
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Recent changing priorities and the national economic readjust-

ment have released considerable talent from technologically oriented

systems. This talent should not be wasted or redirected into other

professions which might become overpopulated. Many of these highly

trained individuals must be utilized in energy related fields for their

own and the national welfare.

To quote again from Energy R & D.

The scarcity of R&D talent in some disciplines
in fact, prevents full implementation of many essen-
tial programs, and is critical for certain long-range
research projects that must be initiated promptly if
the payoffs are to ensue within the necessary time
scale.

Happily, a few far sighted R & D people who felt change in

the wind have already "migrated" into new disciplines, utilizing their

superb education and training. As a result, there are miniscule energy

related programs which, if expanded and supported financially by either

the public or private sector, should benefit the future energy R & D

in the nation.
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ultrasonic dishwashers and washing machines, electrochemiluminescent

lighting panels, thermoelectric refrigeration and air-conditioning units

and improved insulation material. In short, energy research and

development should be oriented toward less dissipation of energy but

not toward curtailing human comfort. We cannot return to the pre-

industrial era, we must forge ahead towards the post-industrial era

of creativity. Such a hydrocarbon fuel-cell electric supply would

compete with the local electric-utility company.

PAST RECOMMENDATIONS, THE PRESENT SITUATION, AND THE FUTURE 

One paragraph from Energy R & D and National Progress is as

pertinent today as it was when it was written several years ago:

If the Nation is to have at its disposal a
complex of energy resources that can meet constantly
changeable needs and choices, the energy planning for
the future must provide a dynamically balanced
program that makes optimum use of the various energy
resources, that maximizes the potential of this
country's diverse R&D apparatus, and that encompasses
R&D efforts at different levels of technological
advancement.

At that time, several conditions were posed which, if not corrected

or adjusted, would hamper or inhibit a long term R & D program for

civilian energy. Again quoting:

Foremost among these conditions is the
dearth of R&D talent in many areas. It is futile

to urge initiation or intensification of specific
R&D if a body of trained scientists and engineers

is not available for the assignment.
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The last quote is interesting in the light of present trends.

Young research workers tend to gravitate toward
jobs in the more prosperous industries. R&D in such
areas as space, defense, and the life sciences has
become more fashionable, more glamorous, more exciting,
or more remunerative. And some research fields
currently have no scientific "status." All these
circumstances at the career level are tied to and,
in turn, influence educational curricula and training.

No longer are young research workers interested in jobs in

the once so prosperous industries. There are new incentives, a drive

toward non-status, new dreams. Concern for life on earth has directed

thought and research toward biology, behavioral aspects of man and

other life forms, and sociology. It is true that this reorientation

of youth has been and is affecting educational curricula and training.

If the United States is to maintain its leadership in education,

scientific programs, and technology, new directions must be sought to

coalesce the drive and dreams of the young. Theirs is the future!
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Senator GRAVEL. Our next witness, Mr. Carl Bagge, president of
the National Coal Association.
Mr. Bagge ?

STATEMENT OF CARL BAGGE, PRESIDENT, NATIONAL COAL
ASSOCIATION

Mr. BAGGE. Thank you, Mr. Chairman.
I will attempt to summarize the statement filed with the committee.
Let me say first, at the beginning in the introduction, national goals,

finally, must be based on broad, consciously articulated agreements
without fading into abstractions. Human community in all its forms
arises not merely from shared space but from shared values. It is held
together by certain compelling ideals that its members understand,
accept and consciously seek. Society can afford many forms of diver-
sity but it cannot tolerate serious division on its grand design. To earn
common acceptance, therefore, national goals must not only reflect but
also respect all of the Nation's significant needs.
•This inquiry by the Senate of the United States into current national

goals and their relation to national energy policy is most timely. It is
urgently needed. Because energy is so basic and critical to shaping
the future of the Nation and the lifestyle of its citizens, energy policies
have today become the focal point of the current national debate on
the kind of society we should develop and toward which we should
aspire.
I feel highly privileged, therefore, to have been invited by the chair-

man of the Senate Committee on Interior and Insular Affairs to par-
ticipate in this dialogue with many thoughtful and concerned scholars
and social critics as well as leaders of industry.
I hope that from this confrontation of ideas and sincere concerns

there will emerge a basis for a common expression of national goals.
Anything less than that will tend only to further polarize the Nation
in this critical area of national concerns and frustrate the need and
hope for achieving a sound national energy policy. As participants, I
believe we share a special responsibility extending beyond the inter-
ests we represent, to seek an accommodation of our views so that a
national energy policy may be formed within the framework of jointly
held national goals.
The relationship of national goals to energy policy in recent times

has not been—and perhaps cannot ever be—a static concept. There
have been truly remarkable changes in our national goals, with enor-
mous impact on our energy policies. Both the electric utility and the
natural gas industries provide dramatic illustrations, which I can
draw from my personal experience as a regulator of those industries
while serving for 6 years as a member of the Federal Power
Commission.
In November 1964, the Federal Power Commission in cooperation

with all segments of the electric utility industry published the first
National Power Survey. The purpose of this comprehensive, nation-
wide survey was to define and articulate the long-range goals of the
electric utility industry. Some of the finest talent in Government and
industry measured the past performance of the utilities against the
foreseeable future. In observing the developing trends in electric gen-
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eration and transmission and projecting the future supply and demand
for electricity, they conceived a vision that was translated into the
industry's "goals for growth."
The great goal for that time was to spur the trend toward integra-

tion of the Nation's power systems—to move from isolated operations
and limited power pools to fully coordinated networks covering broad
regions of the Nation. From coordinated regional and interregional
planning would come vast economies of scale in generation and trans-
mission, stimulating even more demand, thus assuring the Nation of
steady incremental increases of electric power at ever decreasing costs.
This was the vision of the National Power Survey, and the source

of the electric utility industry's long-range goal in the mid-1960's.
That bright goal was short lived—it changed abruptly and dra-

matically only 1 year after the National Power Survey was released.
On November 9, 1965, the electric system fell apart in one awesome
moment, in a vast numbing power failure that was regarded as a na-
tional calamity. At that moment, every American was made insecure
about the reliability of his vital power supply.

Those of us who were serving on the Federal Power Commission at
that time were summoned before Congress to account for our steward-
ship of the public trust and to defend the suddenly embattled articles
of faith underlying the National Power Survey—the value of regional
coordination and integration. These objectives survived testing in the
legislative crucible, but the goal of the electric utility industry was sig-
nificantly altered in the process.
The industry could no longer be preoccupied with the goal of low-

cost power; now it must extend its concern to reliability and the
quality of utility service. But even as the industry was striving to
build the institutional framework needed to cope with the problems
of technological reliability, an entirely new objective with profound
implications for the utility industry was quickening.
The outlines of the new environment ethic were not even discernible

when the industry's goals were defined in the National Power Survey,
but its cost impact has already substantially modified the almost re-
ligious commitment to the goal of low-cost power. Even more, it has
aimed directly at the heart of the industry—the right to expand. The
goal of environmental quality has transcended all others in the popular
view and has bred critical problems in present power supply and cos-
mic questions about future demand.
The changes in the electric utility industry's goals have been not

only radical in depth, but-startling in pace. In the few short years since
the publication of the National Power Survey, emphasis has shifted
from an unquestioned commitment to ever lower costs to, first, greater
reliability and the quality of utility service regardless of costs, and
then to an adequate power supply without degradation of environ-
mental values—which, in turn, requires the cost of electric power to
reflect the total social cost of its production. And today, State and
Federal regulatory commissions, consumers and utility managers alike
are prepared to accept a posture that would have been unthinkable
only a few years ago.
The natural gas industry also provides a dramatic example of the

effect of changing national goals on energy policy. I had the privilege
of serving on the Federal Power Commission when the precedent-
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setting Permian Basin decision was issued in 1965. That case was the
culmination of efforts initiated since the Supreme Court's Phillips
decision in 1954 to fix rates for the producers of natural gas. It was
the first comprehensive attempt to implement the policy of the Natural
Gas Act by extending it to producers. The goal was to prevent the
"unjust enrichment" of the producers—at the expense of the consum-
ers—by applying utility-based regulation to the production of gas.
Thus, the goal underlying the Natural Gas Act was to assure con-

sumers the lowest possible price for gas. The rationale for extending
the act to producers in the Phillips case rested on the premise that this
goal could not be achieved without producer regulation because of
the lack of effective competition in the producing segment of the in-
dustry.
So, as a matter of national policy, gas prices were rolled back and

fixed at a level that made gas economically attractive as a utility boiler
fuel and in a broad range of industrial uses. Thus, gas increasingly
displaced both coal and oil in these markets because of its substantial
price advantage. In 1970, for example, the price per million B.t.u. of
natural gas at the wellhead was only 68 percent of the price of an
energy equivalent amount of coal at the mine. This price spread, de-
spite the limited reserves of natural gas, has effectively encouraged
its use in utility and industrial markets.
The demand for gas in these markets has been stimulated further by

our new environmental goals, expressed in the Clean Air Act and the
proliferating local air pollution regulations. This has brought the gas
industry a growth rate beyond its most optimistic projections. Its pri-
mary problem, in fact, is that demand now is outrunning supply.
Gas is an economic anomaly. It is an environmentally prized fuel,

yet it is still advantageously priced in its least specialized markets,
because of artificially established prices for gas sold by producers.
Coal and oil, the naturally disadvantaged fuels in our ecology con-
scious times must assume additional costs to reach the level of ac-
ceptability. But they are presently running on a treadmill so long as
the Nation affirmatively encourages the use of gas by setting bargain
prices.
This policy has, furthermore, operated as a constraint on the de-

velopment of the very technology, notably including sulfur dioxide
control and fuel conversion, that could redeem the Nation's huge
reserves of high sulfur coal and permit the use of high sulfur oil with
respect for the environment and necessary regard for the finiteness
of our energy resources.
It is obvious now that the well-intended goal of low-priced gas that,

underlies the Natural Gas Act has actually produced a massive distor-
tion in the most economic allocation of our natural resources.
But this is not all. The economic dislocations spawned by the regu-

lation of natural gas prices are now offering us the worst of both pos-
sible worlds. The same price regulation that stimulated gas demand
has inhibited gas production—it has diluted the incentive to explore
and develop new gas sources to the level of the Nation's need. Since
the goal of low-priced gas created this dilemma, it is ironic that we
should try to escape it by such expedients as importing liquefied gas
at prices substantially higher than those condoned by the regulation
of our own domestic gas.
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We must retain the goals of protecting the public interest and main-
taining a viable gas industry. But we canont remain wedded to a na-
tional policy that has obviously failed both goals. To find an effective
alternative, I believe we must go to the marketplace.
The thrust of the national policy in the decades of the 1950's and

1960's was to nurture the competitive vigor of gas producers. That
was the point of the Supreme Court's holding in the Phillips case
that price regulation must substitute for the lack of competition in
field sales of natural gas. But neither that decision nor the price regu-
lation that followed nullified the long-term forces of the market. The
impact of the market was delayed by regulation, but it could not be
denied and is now asserting itself.
Today there is simply not enough gas available to satisfy our new

national environmental goals even as a short-term substitute for other
fuels. There is not enough even to moderate the market price of new
supply sources such as imported liquefied natural gas.

Clearly, the goal of Government policy in this decade must be
changed from the artificial concept of regulated competition to com-
petition in a free market—and that, in turn, demands reinvigoration
of the base supply of natural gas.
Regulation substituted for the lack of competition among sellers

of gas at the wellhead. But that is now academic when those sellers
do not have an available supply with which to compete for incremental
business. And the overriding fact today is that the available base sup-
ply, being inadequate to meet current potential demand, can no longer
perform its competitive function. Without a plentiful and growing
base supply, the interstate market cannot compete for gas supplies
with the unregulated intrastate market. How much less can a gas-
short nation protect its consumers in an international market?
The Nation's richest opportunity to broaden its gas supply base is

conversion of coal and oil shale to gas. With that abundance, it could
afford the economic wisdom of permitting gas prices to respond to
demand. The Nation could also significantly relieve one unnatural and
debilitating form of competition—that between energy and the
environment.
I believe that the most significant lesson to be drawn from the recent

histories of the Nation's natural gas and electric utility industries is
that as national goals change—and abruptly, as many have—energy
policies must be adapted to accommodate these changes. Energy poli-
cies must respond more quickly to changing national goals. If energy
policies are allowed to fossilize or even lag significantly behind new
national needs or aspirations, they cannot contribute to the national
interest in the broad spheres in which energy has preempted a domi-
nant role.
We may even speculate whether any national energy policy can

effectively respond to the quickstep pace of change if it is codified in
the political rhetoric of the time and thereby surrenders its flexibility.
Perhaps this critical responsibility should be entrusted to the steward-
ship of a living agency that could constantly monitor all energy de-
velopments and adopt energy policy to current conditions and chang-
ing national goals.
Pragmatic reflection on the past interactions of national goals and

energy policies strongly suggests that the energy plan for the Nation
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has fallen between the two tools of regulation and response to emer-
gencies of supply. Our energy development has been committed to
the conflicting determinisms of superimposed rules and forced change.
The Nation has been faced with the impossibility of reconciling poli-
cies conceived in a period of apparent plenty with the present exigen-
cies of real scarcity. The only way the Nation can really control its
energy future is to act from the strength of energy sufficiency in a
free market.
"London by gaslight" represented the pinnacle of progress. After

all, Macaulay was as optimistic as his energy means would allow—
his real absurdity as a reputed historian was to take the occasion to
demean the benighted past, as though he were not as much a captive
of his own time as the torch boys of an earlier era.
His mistake was to glorify the present at the expense of the past. It

is a reversible fallacy. The pressures of modern civilization have led
some contemporary social critics to romanticize the past. But only
civilized man can make an ideal of primitivism; for primitive man it
was a grim reality. His goals were fiercely immediate—food, shelter
and security; his occupation was not to enjoy his environment, but
to survive in it. And to help him accomplish his objectives, he used
what energy he had. We must believe that the only reason primitive
man did not become a conspicuous consumer of enegry was his con-
spicuous lack of opportunity.
In the progression from the primitive pack to even rudimentary

societies, man has steadily sought to multiply energy sources beyond
his own muscle power. He has drawn as he could on the energy poten-
tial of nature—sun, wind, water, fuels, and animals—to help provide
him with the essentials of survival.
As societies grew in strength and complexity, energy applications

became more sophisticated, efficient and integrated with man's way
of life. Whatever we may prefer from hindsight, man long ago com-
mitted his progress to energy. Our society, as it has outgrown its own
primitive conditions of frontier individualism, is collectively depend-
ent on a huge network of energy, not only for the refinements, but the
essentials of human life.
For common recognition, we need only call the role of the great areas

of human concern in which energy contributes a force beyond individ-
ual strengths—national security; the production of essential quantities
of food, shelter, goods and services; the efficient transportation of peo-
ple and products adequate communications; the accommodation of
man to his climate; effective health services; and the elevation of the
standard of living by reducing the labor required for wages and in-
creasing leisure for recreation, intellectual development and the civi-
lizing arts.
To say this much is not to beg the question of our national goals. It

is to respectfully suggest that the energy resources now at our Nation's
disposal and those we forsee—not hopefully but evidently—for the
future are the essential supports of truly national goals. With suffi-
cient energy and the proper direction of its use, no desirable national
goal seems impossible of attainment. But if we, as a nation, permit
our national energy base to weaken or if we place arbitrary restric-
tions on its use through price regulation or allocation to special pur-
poses, we shall have surrendered a national commodity to privilege
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and perhaps even denied the goals of those to whom the Nation must
offer the greatest help.
If one of our national goals is—as it must be—to raise the living

standard of those at the lower end of the social and economic ladder,
it would be unreasonable to deny them the fullest possible use of the
products of energy they urgently need to enhance the quality of life,
not to mention the challenge, in many cases, to subsist. -
But in the end, social goals are more than common denominators.

The Nation must produce enough energy to offer a better life to all of
its citizens—the advantages as well as the disadvantaged—if it is to
preserve the principle of upward mobility that characterizes a vigorous
and free society.
If some of us choose a way of life that depends on an abundant use

of energy, that should be our privilege, so long as we are able and will-
ing to pay for it. Others may prefer a simpler life, and they should be
free to choose that alternative. The freedom of choice in energy use—
subject only to the common good—is part of our fabric of freedoms.
Preserving it should be a national goal.
Since man has begun to draw so heavily for his expanding energy

use on natural resources, the question has been raised of man's obliga-
tion to nature. For the moment, let us note that it is a civilized ques-
tion that would hardly have occurred to a society that had not pro-
gressed so far as ours toward improving the human condition. And
the civilized response is not to pit human goals against ecological
goals, but to make maximum use of our energy—intensive technology
to reconcile them—to improve the extraction and use of energy sources
that nature locked into the earth in the beginning and salted with what
our civilization calls impurities; to preserve nature's own production
cycle so far as human needs and powers will permit; and to recycle the
products of nature to avoid the insult of waste.
In our national tradition, Government policymaking is expected to

be the instrumentality of orderly progress toward recognized national
goals. Government's proper role is not to dictate goals, but to create the
best possible conditions to meet the goals that arise naturally from
national needs. If existing policies do not serve national goals, we must
change not the goals but the policies.
Adequate energy, however we ultimately define adequacy, is an en-

during national need, and must be served by policy. The first problem
of national energy policy is that we do not have one but many fuels
policies. We are only now making a beginning on a comprehensive
national energy policy after years of precarious coexistence with an
assortment of narrowly conceived and often conflicting fuels policies.
Some of these specific policies have retained their validity in terms

of broadening our national energy base, and others have been passed by
time and circumstance. While they are sometimes dissonant, from their
sum we can at least discern the national goals that inspired them.
The range of existing fuels policies encompasses Federal programs

to support scientific research to increase the supply of energy, enhance
its use and decrease its cost; to fix the wellhead price of natural gas;
to limit petroleum imports; to encourage nuclear generation; to pro-
mote by tax and other incentives the exploration and development of
various fuels; and to spur regional coordination of electricity genera-
tion and long-distance transmission of power.
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Allied with these specific fuels policies are conservation laws to
prevent waste of valued natural resources, and Government regulatory
and antitrust policies favoring interfuel competition.
In addition, there are policies which have been developed withoutany conscious consideration of their effect on fuels and energy, but

which have come to operate as constraints on the attainment of energy
goals. The cumulative effect of all these policies must be regarded as
our present energy policy.
The national goals that emerge from these fuels policies are na-

tional security—reflected in the desire to keep the Nation relatively
independent in the production of essential fuel resources—the achieve-
ment of low-cost energy through vigorous fuel competition in the
marketplace.
But since the policy evolution toward this partnership of security

and economy, a third force has appeared and risen to the top of the
national priority scale. Although it may still be too early to recognize
the full implications of specific environmental goals, collectively they
form a national environmental policy that has already had a signifi-
cant impact on existing national energy and fuels policies.
Energy and fuels policies have aimed generally at expanding both

fuel supply and interfuel competition, making availability and price
the measures of choice in the marketplace. But national environ-
mental policy has now created a new test of fuel acceptability that is
overriding the free play of market decisions—those choices have been
narrowed by Government fiat expressed as stringent quality stand-
ards for fuels and even absolute prohibitions of their use.
Thus, fuels that national fuels policies have ordained to compete

have been ruled out of the marketplace by environmental goals. On
the other hand, fuels that could serve the new goals have been effec-
tively foreclosed from the marketplace by existing fuels policies.
This conflict, which has too often been decided in the thin air of

crisis, requires a rational, comprehensive approach to policy in both
areas—energy and environment. We may think in terms of economic
man and ecological man provided we realize that both are fictions—
they are the same man viewed in different perspectives. In the real
world, man is a consumer, and energy is his staple whether he is trying
to preserve himself or nature. If man's use of energy to satisfy basic
needs leaves nature in disrepair, the same energy is the only significant
means to repair it.
The Nation must reshape its energy policies to broaden its energy

base with respect for both nature and the marketplace. That can be
done. With a technological commitment to redeem such basic fuels as
high-sulfur coal and oil through emission controls and—even better—
conversion techniques, the Nation could vastly improve its fuel store.
That would, in turn, increase the feasibility and strengthen the ra-
tionale for eliminating price regulation of natural gas, which has dis-
torted the market and the reasonable allocation of fuel resources. It
has resulted in a merely more sophisticated form of flaring gas by
encouraging the short-term expedient of using this specialized fuel
under power boilers.
Energy policy must also give renewed emphasis to the immediate

enlargement of the Nation's fossil fuel supply rather than allow that
objective to stand in the shadow of nuclear development. Nuclear
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power may well be the great energy hope of the far future, but only
our less glamorous fossil fuels can buy the Nation the time it will need
to realize the nuclear promise.
But the Nation's fuel production is dependent on more than the

stimulation of direct energy policy. The fuel industries do not live in
a world of technology alone—they are subject to the demands of com-
merce and trade, htnce the Nation's insistence on interfuel c.ompeti-
tion. Our antitrust policies, which have grown old in the service of
competition, need revision now because the fear of restraint of trade
has been superseded in the fuel industries by a more pressing fear of
restraint of production. The forced growth of these industries to meet
growing demands for energy has imposed individual burdens of huge
capitalization on many fuel companies. They must have greater free-
dom than present antitrust laws permit to seek the financial support
they absolutely require to produce more abundantly, and some even to
survive in a recognizably competitive form. The danger is not really
overconcentration in the fuel industry, it is underproduction result-
ing from a legalistically induced financial anemia.
In addition, fuel conversion technology has altered the traditional

goals of antitrust laws in the energy field.
Government attempts to superimpose its direction as a substitute

for market forces invariably results in its overlooking the subtle in-
terrelations and interactions of economic forces and frequently pro-
duces sporadic policies aimed at what appears at the time to be the
problem. Government certainly must have a role in certain areas
where the huge capital investment needed to realize goals exceeds the
financial resources of the private sector—for example, national de-
fense, social welfare, urban renewal, and other broad-ranged concerns.
But these objectives of Government policy must be considered to be
in addition to free-market demands and not a substitute for them.
We believe that the establishment of a realistic, comprehensive na-

tional energy policy will assure the development of an adequate do-
mestic supply of fuel and energy which can be primarily relied upon
by both present and future generations to meet the demands of the
free market as well as the demands created by these emerging na-
tional goals.
As part of this assessment of national goals, it must be recognized

that we can no longer even think about our contemporary problems
in the framework of the past. Contemporary national problems call
for responses within the context of a far broader perspective than
that which has been employed in the past. This is true not only in the
area of development of national energy policy, but in other areas of
national concern.
Transportation policy for the Nation, for example, if it is to be

relevant to contemporary goals, cannot continue to be formulated with
continuing conflicts between maritime policy, surface transport policy,
highway construction programs, and air transport policies. The na-
tional transportation crisis also cries for resolution in an integrated,
comprehensive fashion to serve the new national goals of a highly
mobile and urban society. And so it is in every other area involving
an interface between Government policies and business enterprise.
Today, Government and industry are being forced to reassess exist-

ing policies in both the public and private sector in order to determine
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their relevancy to the achievement of our newly emergent national
goal of preserving and enhancing the quality of life. This has given
rise to a wide range of entirely new issues for both Government and
industry. The concern of the public today for the quality of broadcast-
ing is the most fundamental issue facing Government and industry
in the communications field; the public's concern with the quality of
merchandise and products lies at the heart of the issues before the Fed-
eral Trade Commission; the public's concern regarding the integrity
and quality of electric power and the adequacy of the supply of gas
service is the dominant concern of the utility industry and the Gov-
ernment; and the quality of transportation service is an emerging con-
cern of both Government and the transportation industry. Thus, today
fundamental questions are being raised concerning the efficacy of our
technology, and whether it is being directed into areas which are rele-
vant to contemporary national goals.
All of the substantive issues in each of these areas of national in-

terest share a common concern—the quality of life. Our national ap-
proach to these problems requires a vastly broader perspective than
that which has been employed in the past and that, in the final analysis,
provides the greatest contemporary challenge to both Government and
industry; namely, whether governmental and business policies are suf-
ficiently flexible and creative to keep abreast of and respond to our new
national goals—the public's new values.

President Nixon, in his state of the Union address, set the tone for
the formulation of national goals when he stressed the importance of
the "quality of life." Energy is so intimately bound with the quality
of the Nation's life that we must quicken our efforts to establish a
national energy policy that will combine scope with a unity of pur-
pose—to assure the Nation of adequate energy and wise direction of
its use.
Thank you.
Senator GRAVEL. Thank you very much.
(The prepared statement of Mr. Bagge follows:)
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ENERGY POLICY AND NATIONAL GOALS 

I.

INTRODUCTION

In a free society, the attempt to formulate national

goals reflects concern for the human condition. National

goals reveal the kind of society a nation seeks to shape for

its people. The credibility of these goals derives from the

relevance and adequacy of their response to clearly perceived

human needs and humane desires.

In a living society, the only constant is change.

The vitality of a society, however, depends finally on

its ability to control change, to give it purpose, meaning

and direction. No society can accomplish this unless it

has a clear understanding of its goals and--equally essential--a

powerful motivation to attain them.

Reason reminds us, too, that ends can be projected
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only from accessible means. That means not to place constraints

on the future but to make rational concessions to present

realities. National goal-setting therefore must be an

art of the possible.

National goals, finally, must be based on broad,

consciously articulated agreements without fading into

abstractions. Human community in all its forms arises not

merely from shared space but from shared values. It is

held together by certain compelling ideals that its members

understand, accept and consciously seek. Society can afford

many forms of diversity but it cannot tolerate serious

division on its grand design. To earn common acceptance,

therefore, national goals must not only reflect but also

respect all of the nation's significant needs.

This inquiry by the Senate of the United States into

current national goals and their relation to national energy

policy is most timely. It is urgently needed. Because energy

is so basic and critical to shaping the future of the nation and

the lifestyle of its citizens, energy policies have today

become the focal point of the current national debate on the

kind of society we should develop and toward which we should aspire.

I feel highly privileged, therefore, to have been invited by

the Chairman of the Senate Committee on Interior and Insular Affairs

to participate in this dialogue with many thoughtful and concerned

scholars and social critics as well as leaders of industry.
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I hope that from this confrontation of ideas and sincere

concerns there will emerge a basis for a common expression of

national goals. Anything less than that will tend only to further

polarize the nation in this critical area of national concerns

and frustrate the need and hope for achieving a sound national

energy policy. As participants, I believe we share a special

responsibility extending beyond the interests we represent, to

seek an accommodation of our views so that a national energy policy

may be formed within the framework of jointly held national goals.

RELATIONSHIP OF NATIONAL GOALS TO ENERGY POLICY

The relationship of national goals to energy policy in

recent times has not been--and perhaps cannot ever be--a static

concept. There have been truly remarkable changes in our national

goals, with enormous impact on our energy policies. Both the

electric utility and the natural gas industries provide dramatic

illustrations, which I can draw from my personal experience as

a regulator of those industries while serving for six years as

a member of the Federal Power Commission.

In November, 1964, the Federal Power Commission in coopera-

tion with all segments of the electric utility industry published

the first National Power Survey. The purpose of this comprehensive,

nationwide survey was to define and articulate the long-range

goals of the electric utility industry. Some of the finest

talent in government and industry measured the past performance
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of the utilities against the foreseeable future. In observing

the developing trends in electric generation and transmission

and projecting the future supply and demand for electricity

they conceived a vision that was translated into the industry's

"goals for growth."

The great goal for that time was to spur the trend toward

integration of the nation's power systems--to move from isolated

operations and limited power pools to fully coordinated networks

covering broad regions of the nation. From coordinated regional

and inter-regional planning would come vast economies of scale

in generation and transmission, stimulating even more demand,

thus assuring the nation of steady incremental increases of

electric power at ever decreasing costs.

This was the vision of the National Power Survey, and the

source of the electric utility industry's long-range goal in

the mid-1960's.

That bright goal was short-lived--it changed abruptly

and dramatically only one year after the National Power Survey

was released. On November 9, 1965, the electric system fell

apart in one awesome moment, in a vast numbing power failure

that was regarded as a national calamity. At that moment,

every American was made insecure about the reliability of

his vital power supply.

Those of us who were serving on the Federal Power Commission

at that time were summoned before Congress to account for our



.51

stewardship of the public trust and to defend the suddenly

embattled articles of faith underlying the National Power

Survey--the value of regional coordination and integration.

These objectives survived testing in the legislative

crucible, but the goal of the electric utility industry was

significantly altered in the process.

The industry could no longer be preoccupied with

the goal of low-cost power; now it must extend its concern

to reliability and the quality of utility service. But

even as the industry was striving to build the institutional

framework needed to cope with the problems of technological

reliability, an entirely new objective with profound

implications for the utility industry was quickening.

The outlines of the new environmental ethic were not

even discernible when the industry's goals were defined in the

National Power Survey, but its cost impact has already substantially

modified the almost religious commitment to the goal of low-cost

power. Even more, it has aimed directly at the heart of the

industry--the right to expand. The goal of environmental quality

has transcended all others in the popular view and has bred

critical problems in present power supply and cosmic questions

about future demand.

The changes in the electric utility industry's goals

have been not only radical in depth but startling in pace.

In the few short years since the publication of the National
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Power Survey, emphasis has shifted from an unquestioned

commitment to ever lower costs to, first, greater reliability

and the quality of utility service regardless of costs, and

then to an adequate power supply without degradation of

environmental values--which, in turn, requires the cost

of electric power to reflect the total social cost of its

production. And today, state and federal regulatory commissions,

consumers and utility managers alike are prepared to

accept a posture that would have been unthinkable only a few

years ago.

The natural gas industry also provides a dramatic

example of the effect of changing national goals on energy

policy. I had the privilege of serving on the Federal Power

Commission when the precedent-setting Permian Basin decision

was issued in 1965. That case was the culmination of efforts

initiated since the Supreme Court's Phillips decision in 1954

to fix rates for the producers of natural gas. It was the first

comprehensive attempt to implement the policy of the Natural

Gas Act by extending it to producers. The goal was to

prevent the "unjust enrichment" of the producers--at

the expense of the consumers--by applying utility-based

regulation to the production of gas.
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Thus, the goal underlying the Natural Gas Act was to assure

consumers the lowest possible price for gas. The rationale for

extending the Act to producers in the Phillips case rested on

the premise that this goal could not be achieved without pro-

ducer regulation because of the lack of effective competition

in the producing segment of the industry.

So, as a matter of national policy, gas prices were rolled

back and fixed at a level that made gas economically attractive

as a utility boiler fuel and in a broad range of industrial

uses. Thus, gas increasingly displaced both coal and oil in

these markets because of its substantial price advantage. In

1970, for example, the price per million Btu of natural gas

at the wellhead was only 68 per cent of the price of an energy-

equivalent amount of coal at the mine. This price spread,

despite the limited reserves of natural gas, has effectively

encouraged its use in utility and industrial markets.

The demand for gas in these markets has been stimulated

further by our new environmental goals, expressed in the

Clean Air Act and proliferating local air pollution regulations.

This has brought the gas industry a growth rate beyond its

most optimistic projections. Its primary problem, in fact,

is that demand now is outrunning supply.

Gas is an economic anomaly. It is an environmentally

prized fuel, yet it is still ;advantageously priced in its
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least specialized markets, because of artificially established

prices for gas sold by producers. Coal and oil, the naturally

disadvantaged fuels in our ecology-conscious times, must assume

additional costs to reach the level of acceptability. But they

are presently running on a treadmill so long as the nation

affirmatively encourages the use of gas by setting bargain

prices. This policy has, furthermore, operated as a constraint

on the development of the very technology, notably including

sulfur dioxide control and fuel conversion, that could redeem

the nation's huge reserves of high-sulfur coal and permit the

use of high-sulfur oil with respect for the environment and

necessary regard for -the finiteness of our energy resources.

It is obvious now that the well-intended goal of low-priced

gas that underlies the Natural Gas Act has actually produced

a massive distortion in the most economic allocation of our

natural resources.

But this is not all. The economic dislocations spawned by

the regulation of natural gas prices are now offering us the

worst of both possible worlds. The same price regulation that

stimulated gas demand has inhibited gas production--it has

diluted the incentive to explore and develop new gas sources to

the level of the nation's need. Since the goal of low-priced gas

created this dilemma, it is ironic that we should try to escape it by

such expedients as importing liquefied gas at prices substantially

higher than those condoned by the regulation of our own domestic

gas.
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We must retain the goals of protecting the public

interest and maintaining a viable gas industry. But we

cannot remain wedded to a national policy that has obviously

failed both goals. To find an effective alternative, I

believe we must go to the marketplace.

The thrust of national policy in the decades of the

Fifties and Sixties was to nurture the competitive vigor

of gas producers. That was the point of the Supreme

Court's holding in the Phillips case that price regulation

must substitute for the lack of competition in field sales

of natural gas. But neither that decision nor the price

regulation that followed nullified the long-term forces of

the market. The impact of the market was delayed by

regulation, but it could not be denied and is now asserting

itself.

Today there is simply not enough gas available to

satisfy our new national environmental goals even as a

short-term substitute for other fuels. There is not enough

even to moderate the market price of new supply sources such

as imported liquefied natural gas.

Clearly, the goal of government policy in this decade

must be changed from the artificial concept of regulated

competition to competition in a free market--and that, in

turn, demands reinvigoration of the base supply of natural gas.
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Regulation substituted for the lack of competition among

sellers of gas at the wellhead. But that is now academic

when those sellers do not have an available supply with which

to compete for incremental business. And the overriding

fact today is that the available base supply, being

inadequate to meet current potential demand, can no longer

perform its competitive function. Without a plentiful and

growing base supply, the interstate market cannot compete

for gas supplies with the unregulated intrastate market.

How much less can a gas-short nation protect its consumers

in an international market.

The nation's richest opportunity to broaden its

gas supply base is conversion of coal and oil shale to

gas. With that abundance, it could afford the economic

wisdom of permitting gas prices to respond to demand. The

nation could also significantly relieve one unnatural and

debilitating form of competition--that between energy and

the environment.

I believe that the most significant lesson to be

drawn from the recent histories of the nation's natural gas

and electric utility industries is that as national goals

change--and abruptly, as many have--energy policies must be

adapted to accommodate those changes. Energy policies must

respond more quickly to changing national goals. If energy
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policies are allowed to fossilize or even lag significantly

behind new national needs or aspirations, they cannot

contribute to the national interest in the broad spheres

in which energy has preempted a dominant role.

We may even speculate whether any national energy

policy can effectively respond to the quick-step pace of

change if it is codified in the political rhetoric of the time

and thereby surrenders its flexibility. Perhaps this critical

responsibility should be entrusted to the stewardship of

a living agency that could constantly monitor all energy

developments and adapt energy policy to current conditions

and changing national goals.

ENERGY: BASIS OF NATIONAL GOALS

Pragmatic reflection on the past interactions of national

goals and energy policies strongly suggests that the energy

plan for the nation has fallen between the two stools of

regulation and response to emergencies of supply. Our energy

development has been committed to the conflicting determinisms

of superimposed rules and forced change. The nation has been

faced with the impossibility of reconciling policies conceived

in a period of apparent plenty with the present exigencies of

real 3carcity. The only way the nation can really contr-o_ its

energy future is to act from the strength of energy sufficiency

in a free market.
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To suggest that energy is a means rather than an end is

to understate the realities of our existing society. Adequate

energy must be a national goal simply because it is an essential

condition precedent for realizing most of our commonly accepted

national goals. It is clear that energy shortages have already

changed national goals, but prolonged energy scarcity would

constrict the nation's choice of possible goals. Whatever

necessity breeds it is certainly not options.

A major deficiency of our nation's energy supply would

effectively foreclose debate on the pressing concerns of our

time--the acceptable cost of energy, the socially desirable

level of demand for energy, the reasonable reconciliation of

energy production and environmental protection--everything,

in short, but how to conserve and ration energy.

Energy questions may turn on any point but the basic need

of enough energy to accomplish our national pmrposes. The

controlling force of available energy on human and social

aspirations is as evident in the developing nations of the

present as it was in the primitive societies of the past.

The operative word here is "available." A society's national

goals can live only within that society's means.

It is only after the fact of an Edison, let alone the

promises of an Einstein, that we can today smile at the assumption

of Thomas Macaulay that the illumination of the streets of
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London by gaslight represented the pinnacle of progress.

After all, Macaulay was as optimistic as his energy means

would allow--his real absurdity as a reputed historian was

to take the occasion to demean the benighted past, as though

he were not as much a captive of his own time as the torch

boys of an earlier era.

His mistake was to glorify the present at the expense

of the past. It is a reversible fallacy. The pressures of

modern civilization have led some contemporary social critics

to romanticize the past. But only civilized man can make an

ideal of primitivism; for primitive man it was a grim reality.

His goals were fiercely immediate--food, shelter and security;

his occupation was not to enjoy his environment but to survive

in it. And to help him accomplish his objectives, he used

what energy he had. We must believe that the only reason

primitive man did not become a conspicuous consumer of energy

was his conspicuous lack of opportunity.

In the progression from the primitive pack to even rudi-

mentary societies, man has steadily sought to multiply energy

sources beyond his own muscle power. He has drawn as he could

on the energy potential of nature--sun, wind, water, fuels and

animals--to help provide him with the essentials of survival.

As societies grew in strength and complexity, energy applications

became more sophisticated, efficient and integrated with man's
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way of life. Whatever we may prefer from hindsight, man long

ago committed his progress to energy. Our society, as it has

outgrown its own primitive conditions of frontier individualism,

is collectively dependent on a huge network of energy not only

for the refinements but the essentials of human life.

For common recognition we need only call the roll of the

great areas of human concern in which energy contributes a

force beyond individual strengths--national security; the

production of essential quantities of food, shelter, goods

and services; the efficient transportation of people and pro-

ducts; adequate communications; the accommodation of man to

his climate; effective health services; and the elevation of

the standard of living by reducing the labor required for wages

and increasing leisure for recreation, intellectual development

and the civilizing arts.

To say this much is not to beg the question of our national

goals. It is to respectfully suggest that the energy resources

now at our nation's disposal and those we foresee--not hopefully

but evidentially--for the future are the essential supports of

truly national goals. With sufficient energy and the proper

direction of its use, no desirable national goal seems impossible

of attainment. But if we, as a nation, permit our national

energy base to weaken or if we place arbitrary restrictions

on its use through price regulation or allocation to special

purposes, we shall have surrendered a national commodity to

privilege and perhaps even denied the goals of those to whom
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the nation must offer the greatest help.

If one of our national goals is--as it must be--to raise

the living standard of those at the lower end of the social

and economic ladder, it would be unreasonable to deny them

the fullest possible use of the products of energy they

urgently need to enhance the quality of life, not to mention

the challenge, in many cases, to subsist.

But in the end, social goals are more than common

denominators. The nation must produce enough energy to offer

a better life to all of its citizens--the advantaged as well

as the disadvantaged--if it is to preserve the principle of

upward mobility that characterizes a vigorous and free society.

If some of us choose a way of life that depends on an

abundant use of energy, that should be our privilege, so long

as we are able and willing to pay for it. Others may prefer

a simpler life, and they should be free to choose that

alternative. The freedom of choice in energy use--subject

only to the common good--is part of our fabric of freedoms.

Preserving it should be a national goal.

Since man has begun to draw so heavily for his expanding

energy use on natural resources, the question has been raised

of man's obligation to nature. For the moment, let us note

that it is a civilized question that would hardly have occurred

to a society that had not progressed so far as ours toward
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improving the human condition. And the civilized response

is not to pit human goals against ecological goals but to

make maximum use of our energy-intensive technology to reconcile

them--to improve the extraction and use of energy sources that

nature locked into the earth in the beginning and salted with

what our civilization calls impurities; to preserve nature's

awn productive cycle so far as human needs and powers will

permit; and to recycle the products of nature to avoid the

insult of waste.

IV.

IMPERATIVES OF ENERGY POLICY

In our national tradition, government policy-making is

expected to be the instrumentality of orderly progress toward

recognized national goals. Government's proper role is not

to dictate goals but to create the best possible conditions

to meet the goals that arise naturally from national needs.

If existing policies do not serve national goals, we must

change not the goals but the policies.

Adequate energy, however we ultimately define adequacy,

is an enduring national need, and must be served by policy.

The first problem of national energy policy is that we do not

have one but many fuels policies. We are only now making a

beginning on a comprehensive national energy policy after years

of precarious coexistence with an assortment of narrowly
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conceived and often conflicting fuels policies.

Some of these specific policies have retained their validity

in terms of broadening our national energy base, and others

have been passed by time and circumstance. While they are

sometimes dissonant, from their sum we can at least discern

the national goals that inspired them.

The range of existing fuels policies encompasses

federal programs to support scientific research to increase

the supply of energy, enhance its use and decrease its

cost; to fix the wellhead price of natural gas; to limit

petroleum imports; to encourage nuclear generation; to promote

by tax and other incentives the exploration and development

of various fuels; and to spur regional coordination of

electricity generation and long-distance transmission of power.

Allied with these specific fuels policies are conservation

laws to prevent waste of valued natural resources, and

government regulatory and antitrust policies favoring

interfuel competition. In addition, there are policies which

have been developed without any conscious consideration of

their effect on fuels and energy but which have come to operate

as constraints on the attainment of energy goals. The

cumulative effect of all these policies must be regarded as

our present energy policy.

The national goals that emerge from these fuels policies
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are national security--reflected in the desire to keep the

nation relatively independent in the production of essential

fuel resources--and economics, or perhaps more accurately,

economies--the achievement of low-cost energy through vigorous

fuel competition in the marketplace.

But since the policy evolution toward this partnership of

security and economy, a third force has appeared and risen to

the top of the national priority scale. Although it may still

be too early to recognize the full implications of specific

environmental goals, collectively they form a national environ-

mental policy that has already had a significant impact on

existing national energy and fuels policies.

Energy and fuels policies have aimed generally at

expanding both fuel supply and interfuel competition, making

availability and price the measures of choice in the marketplace.

But national environmental policy has now created a new test

of fuel acceptabilitythat is overriding the free play

of market decisions--those choices have been narrowed by

government fiat expressed as stringent quality standards for

fuels and even absolute prohibitions of their use.

Thus, fuels that national fuels policies have ordained to

compete have been ruled out of the marketplace by environmental

goals. On the other hand, fuels that could serve the new

goals have been effectively foreclosed from the marketplace
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by existing fuels policies.

This conflict, which has too often been decided in the

thin air of crisis, requires a rational, comprehensive approach

to policy in both areas--energy and environment. We may

think in terms of Economic Man and Ecological Man provided

we realize that both are fictions--they are the same man

viewed in different perspectives. In the real world, man

is a consumer, and energy is his staple whether he is trying

to preserve himself or nature. If man's use of energy to

satisfy basic needs leaves nature in disrepair, the same

energy is the only significant means to repair it.

The nation must reshape its energy policies to broaden

its energy base with respect for both nature and the marketplace.

That can be done. With a technological commitment to redeem

such basic fuels as high-sulfur coal and oil through emission

controls and--even better--conversion techniques, the nation

could vastly improve its fuel store. That would in turn increase

the feasibility and strengthen the rationale for eliminating

price regulation of natural gas, which has distorted the market

and the reasonable allocation of fuel resources. It has

resulted in a merely more sophisticated form of flaring gas

by encouraging the short-term expedient of using this specialized

fuel under power boilers.

Energy policy must also give renewed emphasis to the

immediate enlargement of the nation's fossil fuel supply
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rather than allow that objective to stand in the shadow of

nuclear development. Nuclear power may well be the great

energy hope of the far future, but only our less glamorous fossil

fuels can buy the nation the time it will need to realize

the nuclear promise.

But the nation's fuel production is dependent on more

than the stimulation of direct energy policy. The fuel

industries do not live in a world of technology alone--they

are subject to the demands of commerce and trade, hence the

nation's insistence on interfuel competition. Our antitrust

policies, which have grown old in the service of competition,

need revision now because the fear of restraint of trade

has been superseded in the fuel industries by a more pressing

fear of restraint of production. The forced growth of these

industries to meet growing demands for energy has imposed

individual burdens of huge capitalization on many fuel companies.

They must have greater freedom than present antitrust laws

permit to seek the financial support they absolutely require

to produce more abundantly, and some even to survive in a

recognizably competitive form. The danger is not really

overconcentration in the fuel industry, it is underproduction

resulting from a legalistically induced financial anemia.
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In addition, fuel conversion technology has alter
ed the traditional

goals of antitrust laws in the energy field.

Government attempts to superimpose its direction 
as a

substitute for market forces invariably results i
n its

overlooking the subtle interrelations and interactio
ns of

economic forces and frequently produces sporadic pol
icies

aimed at what appears at the time to be the problem. Government

certainly must have a role in certain areas where the h
uge

capital investment needed to realize goals exceeds the

financial resources of the private sector--for example,

national defense, social welfare, urban renewal and other

broad-gage concerns. But these objectives of government

policy must be considered to be in addition to free marke
t

demands and not a substitute for them.

We believe that the establishment of a realistic,

comprehensive national energy policy will assure the develop
ment

of an adequate domestic supply of fuel and energy which can

be primarily relied upon by both present and future generations

to meet thedemands of the free market as well as the demands

created by these emerging national goals.

V.

CONCLUSION

As part of this assessment of national goals, it must be

recognized that we can no longer even think about our contemporary
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problems in the framework of the past. Contemporary national

problems call for responses within the context of a far broader

perspective than that which has been employed in the past. This

is true not only in the area of the development of national

energy policy, but in other areas of national concern.

Transportation policy for the nation, for example, if it is

to be relevant to contemporary goals, cannot continue to be

formulated with continuing conflicts between maritime policy,

surface transport policy, highway construction programs, and

air transport policies. The national transportation crisis

also cries for resolution in an integrated, comprehensive

fashion to serve the new national goals of a highly mobile

and urban society. And so it is in every other area involving

an interface between government policies and business enterprise.

Today government and industry are being forced to reassess

existing policies in both the public and private sector in

order to determine their relevancy to the achievement of our

newly emergent national goal of preserving and enhancing the

quality of life. This has given rise to a wide range of entirely

new issues for both government and industry. The concern of the

public today for the quality of broadcasting is the most

fundamental issue facing government and industry in the communications

field; the public's concern with the quality of merchandise and
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products lies at the heart of the issues before the Federal

Trade Commission; the public's concern regarding the integrity

and quality of electric power and the adequacy of the supply

of gas service is the dominant concern of the utility industry

and the government; and the quality of transportation service

is an emerging concern of both government and the transportation

industry. Thus today fundamental questions are being raised

concerning the efficacy of our technology and whether it is

being directed into areas which are relevant to contemporary

national goals.

All of the substantive issues in each of these areas of

national interest share a common concern--the quality of

life. Our national approach to these problems requires a

vastly broader perspective than that which has been employed

in the past and that, in the final analysis, provides the

greatest contemporary challenge to both government and industry;

namely, whether governmental and business policies are sufficiently

flexible and creative to keep abreast of and respond to our

new national goals--the public's new values.

President Nixon in his State of the Union address set

the tone for the formulation of national goals when he stressed

the importance of the "quality of life." Energy is so intimately

bound with the quality of the nation's life that we must

quicken our efforts to establish a national energy policy

that will combine scope with a unity of purpose--to assure

the nation of adequate energy and wise direction of its use.
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Senator GRAVEL. The next witness is Mr. Thornton Bradshaw, presi-
dent of Atlantic Richfield.

STATEMENT OF THORNTON BRADSHAW, PRESIDENT, ATLANTIC
RICHFIELD CO.

Mr. BRADSHAW. I think I can summarize this paper in one sentence,
that is, it attempts to scotch the rumor that national goals can be
achieved without the base of a strong and viable economy. Of course,
my paper is much more loftier and statesmanlike than that.
I do compliment the committee for starting these sessions off with

a discussion of national goals, because as the chairman said earlier,
energy itself is not an end, it is only a means toward achieving the
goals which we as a people want to achieve.
Now, in the paper I cover the matter of how we identify national

goals in a democracy, what some of the substance of these national goals
might be, and finally, what is the relationship of energy to goals.
Now, in a very brief summary of that, national goals are, of course,

evolutionary. They change from the stage of development from one
nation to another. In the early stages it is one of security, internal
or external. At a later stage in a developing nation, the primary
national goals may be the achievement of material needs, fulfillment
of material needs.
The United States, of course, as a highly developed nation is for-

tunately in a third stage where we can turn our attention to some less
tangible goals. These less tangible goals are, of course, achieving great
promise, and should in a nation of this kind.
This is not to say in any way our material goals have been thoroughly

obtained. We still cannot be satisfied when 25 million of our people
are below the poverty level. We cannot be satisfied when one-third of
the children are in need of immediate medical attention, and when
there are 60 million people living in conditions of urban blight.
So, we have not attained our goals by any means, but we have at-

tained a large portion of them. For those who have attained it, what
kind of goals can we look forward to? There are goals of improved
quality of life and a just life. We have seen in this country considerable
dissatisfaction among the young, and many others, of course, with
our customary values, seeking social responsibility, and I think this
has come about because we have this affluence, we have fulfilled many
of our material needs, and we can turn our energy toward the attain-
ment of social goals.
The substance of these goals are subjective and intangible. The

emphasis is on human values, of course, but I submit an intrinsic part
of the determination of these goals must be freedom of choice if we
are to remain or keep one of our great heritages.
The characteristics of these goals as they develop are, of course,

vague, but regardless of definition they will require a healthy, grow-
ing economy as a base. They will require what economists call a surplus
if we are to attain these other goals.
We know that some elements of our economy are in conflict with

improved human conditions. This results, I believe, from our failure
in the past to reflect full social costs into the costs of products. This
has resulted in the degradation of the environment. We do not have the
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mechanism to correct this unless we can assign full social costs of
products produced by industry. Then we can let the marketplace deter-
mine, and then we have not given up our freedom of choice.
Now, the relationship of all of this to energy. Without suitable

energy there is no healthy economy, and these goals, .in my opinion,
cannot be realized. I am sure you will get much testimony in terms
of how basic energy is. The measurement of energy is another way of
measuring the development of a nation.
As an example, in most undeveloped nations, some 70 to 80 percent

of the people are engaged in agriculture. In the United States, less
than 10 percent are engaged. Today, in the United States, we use some
4,000 times the amount of energy from energy sources than could be
generated by the entire work force of the United States.
Now, there are those who advocate returning to a simple life. This,

in my opinion, is simply not reasonable as long as we have inequities
and injustices and national goals to attain.
Now, we have going for us some very large things. First, we have

this surplus, this economic surplus out of which we can work. Second,
we have this realization of the injustices which must be overcome.
And, third, we have the potential of energy in this Nation. We have
only to devise a reasonable balance with the environment. We have
supplies of clean gas which can be found in the United States. We
have supplies of low sulfur fuels which can be found. We are learning
how to remove sulfur from high sulfur fuel oil. We are progressing
very fast in the area of creating fuels from synthetics, and we are, of
course, advancing in the area of nuclear energy.
We must, however, recognize that whether they be national goals

or energy subgoals, there will be conflicts in each goal and our job
is to resolve these conflicts, compromise on them.
In the area of national goals, for instance, economic growth, which

means jobs, this conflicts at times with the environment. In terms of
fulfilling the material needs on the one hand and achieving social goals
on the other hand, there can be conflicts and we must compromise on
the conflict.
In the area of energy, the use of low-cost fuel on the one hand and

the use of the less polluting fuels on the other hand sometimes rep-
resents a conflict, and it must be compromised.
Sometimes we have the conflict between the lowest cost fuel versus

the most secure fuel. So, basically, what I am saying is that delegate
compromises are needed in the development of a national energy
policy, and in summary I would merely repeat what the chairman
started with, energy is not an end to itself, it is, however, indispensible
to a growing, healthy economy, and a growing, healthy economy is
indispensable to the attainment of national goals.
Thank you.
Senator GRAVEL. Thank you very much, Mr. Bradshaw.
(The prepared statement of Mr. Bradshaw follows:)



72

THE NATIONAL GOALS AND ENERGY POLICY

STATEMENT OF THORNTON F. BRADSHAW, President

ATLANTIC RICHFIELD COMPANY

before the
COMMITTEE ON INTERIOR AND INSULAR AFFAIRS

UNITED STATES SENATE

In appearing before this distinguished committee, I

wish first to express my appreciation for this privilege. I

would also commend the committee and its chairman on the method

selected to approach the challenging task of studying and

devising a national energy policy. The need for an adequate

policy is very evident and most pressing, yet it is to the

credit of this committee that you have elected to forego what

would have been an understandable desire or even a temptation

to begin by dealing immediately with the complex specifics of

an energy policy. A careful examination of our national

goals and the processes by which they are developed are

essential to your study and display a high degree of social

awareness. These investigations should also greatly enhance

the likelihood of success attending your efforts. For my

contribution to this phase of the study, I will direct my

remarks to three areas that seem to me appropriate for this

symposium: the processes through which national goals are

identified and formulated, the substance of the goals and ways

in which they are likely to be achieved, and the relationship of

energy to formulation and attainment of the national goals.

The evolutionary nature of our national goals has

been made very clear by the thorough and discerning work
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already completed by this committee and its staff. As a result

of these and similar efforts by others, I think it is possible

to observe that the national goals of this or any other nation

have usually been linked in the past in a significant way to

the political and economic development of the society. To

be sure, other kinds of factors played and still do play

important roles in goal formulations, and such factors may assume

greater or lesser importance with the passage of time or

existing circumstances. Obviously, the particular array of

goals usually first adopted and vigorously pursued by newly

formed nations will be those relating to attaining political

stability and the removal of internal and external threats

to continued national existence. Such goals, while necessary,

have been in the past and, regrettably, still today may be

pursued in a manner and to an extent that ignores or possibly

intensifies the basic needs of the people. Attainment of

reasonable national political stability, however, tends to

turn the principal thrust of national goals toward the basic

necessities of the people. Typically, these goals relate

to maximizing the quantity of goods and services, and to

distribution of the national economic output.

Types of goals that I have mentioned -- those dealing

with national survival and material needs of the people --

seem to be capable of definition in a tangible way, albeit much

judgment is involved and honest men will differ widely on
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definition, standards, and application. If, however, a nation

is so fortunate that it is able to provide in a reasonable way

for its continued survival as a nation and for the material

needs of many of its individuals, then it follows that the nation

is ready to identify and develop other kinds of national goals.

I am convinced that, although the United States is still far

from the long awaited day when we can say in confidence that

our national survival is assured and in truth that all of our

people have had most of their material needs met fairly,

we have progressed to a point where many have recognized or

are searching for meaningful goals not principally related to

survival

the

or their own material satisfaction.

The United States is one of the major nations of

world that is significantly troubled by the problem of

embracing national goals beyond survival and material satisfaction.

This is not to say that our nation must not be concerned with

and have appropriate goals relating to these needs. Allow

me to quote a few familiar statistics. With some 25 million

or about 13% of our people having incomes classified as below

the poverty level, it is clearly unrealistic to say that

material needs are not a primary concern of many. Among these

poor, one-third of the children are believed to require

immediate medical attention. Moreover, At has,,been estimated that

20 million persons live in substandard housing, and that

another 60 million live in various stages of urban blight.
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These few statistics underscore the urgent need to increase

our material abundance and to see that this abundance is

directed fairly to overcome these and other national problems.

Other huge segments of our population, while not falling into

the categories I mentioned, are quite justified in viewing

their material situations

apparent that our economy

these needs.

While bearing such unfulfilled needs in mind, we

can observe that other portions of our population have indeed

experienced substantial satisfaction of many of their material

needs, and as the economists would say, "each succeeding

increment brings diminished marginal utility." If these

individuals are not to be fulfilled by more and more goods and

services, what then? I think we already have the answer and

have known the answer for many years. We will move toward

improving the quality of life and toward attaining a just life

for all of our people -- in other words, we will move toward

increased social responsibility.

Few fail to be impressed with the restless mood that

has settled on America, as well as on many other nations.

Dissatisfaction with customary values and a traditional way

of life seems an endemic trait, especially among the young,

as far from satisfactory.

must do more,

It is

not less, to satisfy
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but by no means confined to them. Although the reasons may

be many and varied, it would seem some basic conditions underlie

this unrest. Undoubtedly, advanced economies have attained

substantial satisfaction of the material needs of meaningful

portions of the societies involved, and this fulfillment makes

possible a redirection of a portion of their endeavors to

pursuits not involving these needs. At the same time, great

progress in mass communications has brought accurate and vivid

portrayal of major events directly into our homes. How

different to witness an injustice almost first hand, rather

than to read or hear a reportorial account! With the know-

ledge that we have the means to devote a significant portion

of our efforts to those ends we choose and with accurate

knowledge of unsatisfactory social situations through mass

communications, it is no wonder that the fundamental sense of

fair play present in most humans is aroused and summoned to

action. Hence, I believe that we shall continue to see much

progress toward national goals dealing with social responsib-

ility and the improved quality of life -- goals that emphasize

human values and relate less to material values.

This brings me to what the substance of newer goals

may be. Knowing that these goals are largely subjective and

are based in part on intangibles, it is .of limited usefulness

to recite any particular list, although I do have an opinion

on what many of them should be. We have in this nation over,
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200 million people and are likely to find over 200 million

different value scales, although most would agree on major

particulars. However, I believe that we can surmise that our

goals will have certain characteristics even though we may not

be able to foresee the exact content. Clearly our future goals

will emphasize human values -- quality of life will be as

important as quantities of goods. A just life will be achieved

for all our people. As individuals demand and secure greater

control over their own destinies, freedom of choice must be

enhanced. This probably will mean that the role of government

will become more that of ensuring the necessary conditions for

free choice and individual fulfillment, rather than playing

a direct role as it must in matters of national survival and

assuring material needs. While other characteristics of the

future goals are vague, there appear to be some necessary

economic prerequisites for the type of goals I have outlined.

This latter point has particular relevance for

energy policy. If we are unlikely to arrive at an exact

definition of our national goals, and particularly those

that will be generally accepted in the future, is there really

much we can do now about the conditions that will be

necessary to ensure that such goals will be achievable?

Certainly without exact definition it is imposible to state

what the sufficient conditions will be. On the other hand,

I believe that we can predict with confidence that nearly any
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reasonable array of national goals that are oriented toward

social responsibility, as well as survival and material needs,

will require substantial capacities in the economy to produce

many goods and services much beyond the basic material needs.

In point of fact, lack of such economic surpluses will

preclude meaningful occupation with the problems of social

progress, as is the case in many of the less fortunate nations

of the world.

When advocating improved economic performance as a

necessary condition for achieving social progress, it is

important to recognize that certain elements of our economic

system presently are in conflict with improved social

responsibility. A good example of the type of conflict

I have in mind is a common failure to reflect full social

costs in the prices of today's goods and services. All of us

are familiar with the problems of connecting the social costs

of air and water pollution that fall on certain segments of

the population with the prices of the goods and services that

are sold in the market. Degradation of the environment

resulting from this situation is no longer acceptable to most

of our society. Therefore, ways must be developed, and

developed promptly, to reflect social costs so that our system

of free markets can function properly to balance supply and

demand at appropriate prices. Introduction of suitable

incentives, along with necessary disincentives, will enable



79

our economic system of free individuals operating in free

markets to continue to achieve maximum progress towards our

goals. It would be easy to yield to the demands of some who

insist on their own goals and priorities, but the eventual

outcome would probably be less genuine progress than would be

achieved in a free society employing a realistic pricing

mechanism.

As a final observation on formulation and achievement

of national goals, I would stress the role of innovation and

experimentation in the evolution of our goals. As observed

earlier, goals oriented toward social responsibility can be

only partly deduced because diverse and variable human values

are involved. In order to shorten what is nearly always a

lengthy process of evolution, our corporations, government,

and other kinds of existing institutions must take the lead

in moving toward humanitarian ends. Such institutions possess

within their existing frameworks the necessary resources to

devise and try out innovative social programs. True, some

of these programs will fail, but others will succeed and poi
nt

the way toward meaningful advancement. By properly emphasizing

human values in the workings of our institutions and by

humanizing our technologies, most of our institutions 
can be

and will become efficient vehicles to accelerate the cour
se

of social progress. Those that do not, or will not, can

expect to be eclipsed by those that develop a social

consciousness.
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I will now focus more closely on how the processes

of goal formulation and goal achievement relate to energy

policy -- the proximate concern of your committee. This

relationship is readily recognized as a very fundamental one:

If suitable energy is not available to support the economy

whose outputs are directed to accomplishing the national

goals, then the goals cannot be realized. Hence, energy

availability is clearly a necessary condition, but in no sense

a sufficient condition, for achieving our goals -- be they

directed to national survival, material needs, social progress,

or almost any other matter.

The role of energy in an advanced economy is so basic

that it is usually taken for granted until some problem arises

to remind us of our dependency. It is not necessary to dwell

on the close correlation between energy use and development

of society; in fact, per capita use of energy can be a

convenient reference to measure the state of development and

standard of living. As has been observed frequently, developing

nations are obliged to devote 70 to 80% of their work forces

to production and distribution of food, which of course is

only one of life's bare necessities. In an advanced economy

such as our own, the tasks of food production and distribution

are accomplished by about 10% of the work forc. Freeing many

of the workers to devote their efforts to other productive

tasks is made possible through extensive use of inanimate
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energy to multiply human effectiveness manyfold.

History records that in past civilizations life's

essentials beyond the survival level were available in most

instances only to a very small minority of the privileged elite.

Their way of life had to be supported by large groups of

exploited humans who existed at essentially a subsistence

level. One of the prerequisites for progress from those

lamentable conditions has been an abundance of inanimate

energy to replace and multiply human energy. The extent to

which we now utilize, and depend on, such energy can be

dramatized by noting that the quantity of primary fuels now

used in the United States contains about 4,000 times the quantity

of physical energy that could be developed by our entire work

force. Furthermore, utilization of this kind of energy has

added much quality to our lives, in addition to quantity,

because many modern accomplishments -- such as mass communications

that I mentioned earlier -- could never have come to pass even

with unlimited human muscle power. Though some have indicated

a desire to return to a simpler life, and this may be approp-

riate for them, most people are happy to be relieved of the

monotonous and exhausting tasks that are now performed through

use of inanimate energy.

Increased use of present forms of energy has not

been entirely an unmixed blessing. Considerable environmental
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damage has been one unwanted result. Our society has some-

what belatedly recognized the seriousness of this problem and

is showing a willingness to modify its use of energy in ways

that will minimize environmental impact. It is most gratifying

to know that this nation has all the energy resources it will

require for many decades and has only to devise appropriate

policies to achieve a reasonable balance with the environment.

We are fortunate in having available substantial quantities

of natural gas -- the least polluting of the fossil fuels --

and we have the promise of much more waiting to be found.

We are also fortunate in producing currently nearly half of

the free world's output of low sulfur crude oils and in having

very large reserves of low sulfur coals awaiting development.

We are learning how to remove sulfur and other undesireable

materials from our fuels and their end products; how to

synthesize new energy sources; and how to make nuclear electrical

power plants less of a burden on the environment. In the more

distant future, we have the promise of breeder, and possible

flIsion, reactors producing energy in carefully controlled,

pollution-free central facilities, so that the output of energy

can be distributed and used in myriad applications without

pollution. Nevertheless, while we await fulfillment of this

promise our policy efforts must 'deal with the present and the

foreseeable future.
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As the task of devising a specific energy policy

is approached, it is vital to recognize the conflicts that

are inherent in our goals, as well as those present in our

energy objectives. From the standpoint of goals, the impact

of environmental quality measures on the economy is one such

conflict; another is whether we will devote greater portions

of our resources to social needs and less to material fulfill-

ment; many others come to mind. In the energy area, there is

frequently a conflict between the lowest cost fuel and the

least polluting one; a balance must be struck between security

of energy supply and the lowest cost; many other examples could

be mentioned. Such conflicts mean that both our national

goals and our energy policies must be based on delicate

compromises, and these compromises must be the result of the

best judgment that can be applied after a careful weighing

of what can be accomplished with what must be foregone.

I will conclude by stating that we must frame our

energy policy with the knowledge that energy, while never a

goal in itself, is one of the indispensible means by which our

national goals can be attained. We will never reach our goals

by restricting the use of energy, but instead we must require

that it be used properly and wisely. Our supply of energy

must be ample and it must be clean. It must also be secure

and of reasonable and realistic cost. If our energy policy

has served to create these conditions, then we will be assured

that a key element in reaching our goals has been provided.

Whether we do reach these goals will then depend on our

wisdom in establishing them and in directing our talents to

achieving them.
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Senator GRAVEL. Dr. Earl Cook.

STATEMENT OF DR. EARL COOK, ASSOCIATE DEAN, COLLEGE OF
GEOSCIENCES, TEXAS A. & M. UNIVERSITY

Dr. COOK. Thank you.
In my paper I try to make what to me is a useful distinction between

national goals and strategies. Other people use the word "policies"
for "strategies." It seems to me national goals really don't change very
abruptly, but the public priorities given to those goals do change. An
example is environmental quality.
Environmental quality as a public goal is not really a new goal, but

it has been given greater priority recently, and there has been greater
attention given to appropriate strategies of achieving that goal.
I think, also, that—especially after reading the papers of the other

gentlemen at this table, that there already exists substantial agree-
ment on national goals. Goals like freedom of individual choice and
opportunity, of national security, of a high material standard of living,
high quality of health, high quality of the physical and social environ-
ments.
It is much harder to get agreement on appropriate strategies of

achieving these goals than it is on the goals themselves. For two
fundamental reasons. One, the difficulty of predicting the effectiveness
and the total impact of a specific strategy. And two, the fact that
strategies often directly threaten economic interest and hardened
ideologists.
The most explicit expression of national and personal goals in our

society is life, liberty, and the pursuit of happiness. In practical terms,
this means we want the longest life, the greatest freedom of individual
choice, and the highest feeling of well-being that we can get at the
least expense to ourselves.
Applied to the use of energy as public or national goals, this phrase,

"life, liberty, and the pursuit of happiness," requires our leaders to
seek maximum energy available at the least economic and social costs,
and to make it equitably available according to the formula of the
greatest good for the greatest number.
I have chosen in my paper to highlight another thing, and that is

that strategies must change with the times. They must take into ac-
count such factors as accelerating depletion of fossil fuels, evolving
technology, shifting resource bases, effects of population increases, and
the urban impacts, the environmental impact of energy use, chancing
values in society and fluctuations in the competitive strength of the
United States.
I have sought to illustrate the difference between short- and long-

term effect in relation to three existing energy strategies or policies.
One of these having to do with the so-called production incentives for
fossil fuels.
I submit that because benefits of depletion allowances and' supported

prices can be realized only by producing and selling oil and gas, that
these incentives are really production incentives, rather than dis-
covery incentives. They stimulate production of resources which are
limited and nonrenewable and that they hasten the day of depend-
ence on foreign imports or substitute resources.
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Granted, for the short term they increase our security and con-
tribute to national economic efficiency. But in the long term, do they
actually work that way? I suggest that we look at new ways, new
strategies. One of these would be to experiment with new arrange-
ments designed to stimulate exploration and discovery of reserves, but
not immediate production. That would require some form of public
paper, the costs of keeping resources in the ground while protecting
the profit motivated system on which discovery depends.
There is another alternative which is probably much less acceptable

to the people of this country, and that would be for the Government
to get into the discovery business.
Another short-term strategy that may have long-term bad effects—

Mr. Bagge has already mentioned this in his paper—the effects of util-
ity rate regulations, both on electrical power and natural gas. When
regulatory agencies allow only a 7-percent return on invested-capital
to the utility company which must pay 10 percent on money borrowed
for capital improvements, and this 10 percent is a figure which two or
three of the companies on the eastern seaboard have had to pay in the
last few years, there are only two ways for that company to make up
the difference—by rate increases and enlarging its market. This is one
of the incentives for the increased use of energy Mr. McCloskey points
to in his paper.
The third one is the matter of short- and long-term oil import poli-

cies. It seems to me as a bystander that in the last 40 years it has be-
come a firm governmental policy that U.S. companies, especially oil
companies alone, unsupported by their government, in this relation
with the other countries in which they explore, discover, and produce
oil and gas, we don't negotiate with the producing countries as a gov-
ernment whose energy policies are carried out by private companies.
We let the companies do the negotiating, and if their costs are esca-
lated by requirements we would consider inappropriate at home, or if
their assets are expropriated, that is their hard luck.
I think we should soon need to take a hard look at this policy and

consider revising it. It is not an oil company problem, it is a national
problem. It would be tragic if we let the nationalism and the desires
of producing countries determine our oil import strategies for the
future.
What I am trying to say is that we need to try to free ourselves from

institutional and ideological constraints if we are indeed to do the best
job of choosing among alternative strategies.
Thank you.
Senator GRAVEL. Thank you very much.
(The prepared statement of Mr. Cook follows:)
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NATIONAL GOALS AND ENERGY STRATEGIES

by Earl Cook

Texas A&M University

National goals reflect personal goals 

A goal is the abstract expression of a felt or perceived need. A

national goal reflects a need perceived by the leaders of a nation which

they feel will be supported by a majority of the individuals on whom they

must depend for implementation of strategies designed to achieve that goal.

National goals conflict and require compromises and trade-offs

because personal goals conflict. Furthermore, just as the goals of an

individual change with the stage of his development and the circumstances

of his life, so do the goals of a nation change as its population grows,

its economy matures, its technology develops, and its resource constraints

evolve.

National goals resemble personal goals in another way: rarely, if

ever, are they expressed in full and explicit fashion. Reluctance to do

so has several roots: an awareness that goals, or the priority among goals,

may change as circumstances change; a wish to cloak basic desires in nice

or even self-deluding language; a hope of avoiding the hard decisions

implicit in conflicting goals.

Finally, national goals as expressed in policy are like personal goals

in yet another way: they often are determined or strongly influenced by

ad hoc strategic decisions not made in the context of clearly expressed

goals. American political action is pragmatic and expedient, rather than
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idealistic and principled. Democratic government inhibits the long view

because it reflects the immediate desires of the public and the demands

of those who have access to points of decision.

"Life, liberty, and the pursuit of happiness" 

The most explicit expression of personal goals in our society is

"life, liberty, and the pursuit of happiness". In practical terms, this

means we want the longest life, the greatest freedom of individual choice,

and the highest feeling of well-being we can get at the least expense to

ourselves. In addition to physiological health, which we all want,

"well-being" implies comfort, convenience, and the approval of our fellows;

in addition, it may include knowledge and power.

Applied to the use of energy in the modern context, acceptance of

"life, liberty, and the pursuit of happiness" as public or national goals

requires our leaders to seek to make maximum energy available at the least

economic and social cost, and furthermore to make energy equitably available

according to the formula of the "greatest good for the greatest number".

In other words, we seek high per capita energy availability, broad

public access to that energy, reasonable prices even for small increments,

convenient conversion devices, and little or no adverse effects on us or

our environment from the intensive use of energy. In addition, we want to

see these ideal conditions extend throughout our lifetimes and at least

far enough into posterity to protect those children born in our lifetimes

and for whom we accept some measure of responsibility.

Until rather recently, Americans seem to have assumed that the ideal,

or quasi-ideal conditions of energy availability and use were attainable.
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Now, environmental and resource-availability problems related to energy

use are raising serious questions about the nation's ability to continue

increasing its use of energy at reasonable costs to society.

Defects of short-term strategies: production incentives 

The conflicts among the goals of full employment, abundant low-cost

energy, environmental quality, and national security are becoming obvious.

Not so obvious are some of the conflicts between short-term and

long-term strategies related to individual goals.

For example, take the strategy of tax incentives and import quotas

to increase the rate of discovery of domestic reserves of oil and natural

gas. Because the benefits of depletion allowances and supported prices

can be realized only by producing and selling oil and gas, discovery

incentives are also production incentives. And to stimulate production

of a resource which is limited and non-renewable hastens the day of depen-

dence on foreign imports or on a substitute resource. In other words, a

short-term strategy for meeting energy needs works in the longer term

against energy-resource security. Even in the short term, it may stimulate

the use of energy in ways that are harmful to the environment and unnecessary

to national well-being.

A more appropriate strategy would be aimed at developing strategic

domestic reserves of oil and gas, while continuing to import lower-cost

foreign oil as long as it may be available at reasonable cost. Such a

strategy would call for experimenting with new arrangements designed to

stimulate exploration and discovery of reserves, but not immediate production.

It would require some form of public payment of the costs of keeping reserves

in the ground, while protecting the profit-motivated system on which dis-

covery depends. Alternatively, the government itself could enter into
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exploration for oil and gas reserves, and sit on the reserves so developed

until they are needed, as already it has done in the case of the Naval

Petroleum Reserves.

Defects of short-term strategies: utility rate regulation

Existing patterns of government interaction with private enterprise

in the energy field need to be given a fresh look. Strange as it may

seem, rate regulation of public utilities can vork in the direction of

increased consumption of limited resources and stronger environmental

impact. When regulatory agencies allow only a 7 percent return on

invested capital to a utility company which must pay 10 percent on money

borrowed for capital improvement, there are only two ways for the utility

to make up the difference: by rate increases or by enlarging its market.

There is an economic imperative for that company to solicit new customers

and to encourage greater use of energy, no matter what it is used for;

it is quixotic to expect a company in that sort of bind to attempt to

decrease its sales in order to protect the environment or to preserve

resources.

In this case, a helpful new strategy would involve realistic pricing,

including experiments with regressive pricing, that would anticipate rather

than lag behind the costs of necessary expansion and of environmental

protection. The fact must be faced that only an increase in the real

cost of energy will put the brakes on consumption; as long as we continue

to subsidize the consumption of energy by tax policies, by pricing struc-

tures, and by externalizing social costs, we have little chance to bring the

system under rational constraints.
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Defects of short-term strategies: oil companies and import policy

In the last forty years, it has become a firm governmental policy

that United States companies, especially oil companies, stand alone,

unsupported by their government, in their relations with the other countries

in which they explore for, discover, and produce oil and gas. We do not

negotiate with the producing countries as a government whose energy policies

are carried out by private companies. We let the companies do the

negotiating. If their costs are escalated by requirements we would consider

inappropriate at home, or if their assets are expropriated, that's their

hard luck, or so we have seemed to say.

We shall soon need to take a hard look at this policy and consider

revising it. Even if we substitute electrically charged motors for the

internal-combustion engine in the central city, even if we turn massively

to nuclear power plants, our need for petroleum will continue to increase.

The day is not far off when we shall have to import half of our petroleum

requirements, constituting more than a third of our total energy needs.

Perhaps the national-security rationale for our oil-import restrictions

has been ov.erstressed in the past. But we should not allow that feeling

to obscure our view of the major problem of insuring a large inflow of

foreign petroleum during the period when we shall need it desperately,

the next 50 years. This is not an oil-company problem; it is a national

problem. It would be tragic if we let the nationalism of the other pro-

ducing countries and old-fashioned prejudice against "oil imperialism" at

home determine our oil-import strategy.

We need to explore ways of insuring our interest in foreign oil;

to consider government-to-government negotiations and contracts; and to
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look at ways of making international oil companies instruments of national

policy, rather than the scapegoats of national failure.

Choosing strategies is harder than defining goals 

I have put forth these suggestions, not because they illuminate all

or even most of our important energy problems, and not because I think

they contain sure-fire solutions, but simply to illustrate my conviction

that we need to try to free ourselves from institutional and ideological

constraints if we are to do the best job of choosing among alternative

strategies for achieving national goals related to energy.

By now my bias in favor of the study of strategies rather than goals

will be obvious. Goals are important, but agreement on goals is much

easier to achieve than agreement on strategies. Goals affect interests

indirectly. Strategies affect interests directly. And so the bloody

fights of this world have been over strategies, not goals.

Furthermore, goals may remain relatively static, but strategies must

change as conditions change. Our energy strategies must take into account

such factors as accelerating depletion of the fossil fuels; evolving

extraction, transportation, and conversion technology; the shifting

resource base; the effects of population increase and of the urban

implosion; environmental impacts of energy use; changing values in society;

and fluctuations in the competitive strength of the United States.

Goals may not be easy, but strategies are hard.
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[From the Scientific American, September, 1971, Vol. 225, No. 3]

Every CYBERNET'Center is
a nuclear data processing

general store.

Time was, the general store offered just about any-
thing you'd ever need. And, you could buy just the
amount you wanted.
Well it's time for that kind of service again. With

more than a decade of experience, Control Data has
put together a comprehensive software library for the
nuclear industry. Programs for solving both adminis-
trative and technical problems. And, you can get the
amount that's right for your specific requirements at
any CYBERNET Data Center. Right now.

Typical Programs Include
Reactor Economics
Fuel depletion, fuel management, cost analysis

Cross-Section and Resonance Calculations
Spectrum Calculations, Generation of Group

Constants, Lattice and Cell Problems
Static Design Studies
Radiological Safety, Hazard and Accident Analysis
Steady-State and Transient Heat

Transfer
Deformation and Stress Distribu-

tion Studies
Shielding

Other Useful Programs
STARDYNE—Linear elastic

structural model
analysis

MARC CDC—Non—

linear analysis of
structures
with large
displacement

Your general store of
computer products and services.

ADL PIPE—Static, thermal, dynamic pipe stress
analysis

DECIDER SYSTEM—A three dimensional program for
detecting physical interferences and penetrations

PPS tv—Network oriented techniques used in the
critical path method

PIPEFLEX—A flexibility analysis which insures pipes
are not over- or under-designed

SYSTEM 20001(The total data management system
for efficient establishment and use of a large scale
data bank

But the broad range of software is only part of the
story. You have access to these programs at 34
CYBERNET Centers across the nation. Centers
equipped with or tied into CDC 6600 and 3300 com-
puters to form the largest data processing network
ever assembled.

We'll put together a problem solving package
geared to your specific requirements. Tell us your

main area of interest and we'll send it,
free.

Just fill in the coupon, write, or call
our hotline, collect, 612 / 853-3535.
CYBERNET Service, Dept. 652. Con-
trol Data Corporation, P.O. Box 1980,
Twin Cities Airport Station, Minne-
sota 55111.

CONTROL DATA

Please send your nuclear problem solving package.
Here is my specific area of interest.

Name 

Title 

Firm Name 

Address 

City 

State Zip 
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The Flow of Energy in an Industrial Society

The U.S., with 6 percent of the world's population, uses 35 percent

of the world's energy. In the long run the limiting factor in high

levels of energy consumption will be the disposal of the waste heat

This article will describe the flow
of energy through an industrial
society: the U.S. Industrial socie-

ties are based on the use of power: the
rate at which useful work is done. Power
depends on energy, which is the ability
to do work. A power-rich society con-
sumes—more accurately, degrades—en-
ergy in large amounts. The success of an
industrial society, the growth of its
economy, the quality of the life of its
people and its impact on other societies
and on the total environment are deter-
mined in large pirt by the quantities
and the kinds of energy resources it ex-
ploits and by the efficiency of its systems
for converting potential energy into
work and heat.
Whether by hunting, by farming or

by burning fuel, man introduces himself
into the natural energy cycle, converting
energy from less desired forms to more
desired ones: from grass to beef, from
wood to heat, from coal to electricity.
What characterizes the industrial so-
cieties is their enormous consumption of
energy and the fact that this consump-
tion is primarily at the expense of "capi-
tal" rather than of "income," that is, at
the expense of solar energy stored in
coal, oil and natural gas rather than of
solar radiation, water, wind and muscle
power. The advanced industrial socie-
ties, the U.S. in particular, are further
characterized by their increasing de-
pendence on electricity, a trend that has
direct effects on gross energy consump-

by Earl Cook

tion and indirect effects on environmen-
tal quality.
The familiar exponential curve of in-

creasing energy consumption can be
considered in terms of various stages of
human development [see illustration on
next page]. As long as man's energy
consumption depended on the food he
could eat, the rate of consumption was
some 2,000 kilocalories per day; the do-
mestication of fire may have raised it to
4,000 kilocalories. In A primitive agri-
cultural society with some domestic ani-
mals the rate rose to perhaps 12,000
kilocalories; more advanced farming so-
cieties may have doubled that consump-
tion. At the height of the low-technology
industrial revolution, say between 1850
and 1870, per capita daily consumption
reached 70,000 kilocalories in England,
Germany and the U.S. The succeeding
high-technology revolution was brought
about by the central electric-power sta-
tion and the automobile, which enable
the average person to apply power in
his home and on the road. Beginning
shortly before 1900, per capita energy
consumption in the U.S. rose at an in-
creasing rate to the 1970 figure: about
230,000 kilocalories per day, or about
65 x 10. British thermal units (B.t.u.)
per year for the country as a whole. To-
day the industrial regions, with 30 per-
cent of the wqrld's people, consume 80
percent of the world's energy. The U.S.,
with 6 percent of the people, consumes
35 percent of the energy.

HEAT DISCHARGE from a power plant on the Connecticut River at Middletown, Conn,
is shown in this infrared scanning radiograph. The passer planj is at upper left, its struc-
tures outlined by their heat radiation. The luminous cloud running along the left bank of
the river is warm water discharged from the cooling system of the plant. The vertical oblong
object at top left center is an oil tanker. The luminous spot astern is the infrared glow of its
engine room. The dark streak between the tanker and the warm-water region is a break-
water. The irregular line running down the middle of the picture is an artifact of the infra-
red scanning system. The picture was made by HRB-Singer, Inc., for U.S. Geological Survey.

In the early stages of its development
in western Europe industrial society
based its power technology on income
sources of energy, but the explosive
growth of the past century and a half
has been fed by the fossil fuels, which
are not renewable on any time scale
meaningful to man. Modern industrial
society is totally dependent on high
rates of consumption of natural gas, pe-
troleum and coal. These nonrenewable
fossil-fuel resources currently provide
96 percent of the gross energy input into
the U.S. economy [see top illustration
on page 137]. Nuclear power, which in
1970 accounted for only .3 percent of
the total energy input, is also (with pres-
ent reactor technology) based on a capi-
tal source of energy: uranium 235. The
energy of falling water, converted to hy-
dropower, is the only income source of
energy that now makes any significant
contribution to the U.S. economy, and
its proportional role seems to be declin-
ing from a peak reached in 1950.

Since 
1945coal's share of the U.S.

energy input has declined sharply,
while both natural gas and petroleum
have increased their share. The shift is
reflected in import figures. Net imports
of petroleum and petroleum products
doubled between 1960 and 1970 and
now constitute almost 30 percent of
gross consumption. In 1960 there were
no imports of natural gas; last year nat-
ural-gas imports (by pipeline from Can-
ada and as liquefied gas carried in cryo-
genic tankers) accounted for almost 4
percent of gross consumption and were
increasing.
The reasons for the shift to oil and

gas are not hard to find. The conversion
of railroads to diesel engines repre-
sented a large substitution of petroleum
for coal. The rapid growth, beginning
during World War II, of the national



network of high-pressure gas-transmis-
sion lines greatly extended the avail-
ability of natural gas. The explosion of
the U.S. automobile population, which
grew twice as fast as the human popula-
tion in the decade 1960-1970, and the
expansion of the nation's fleet of jet air-
craft account for much of the increase
in petroleum consumption. In recent
years the demand for cleaner air has
led to the substitution of natural gas or
low-sulfur residual fuel oil for high-
sulfur coal in many central power plants.
An examination of energy inputs by

sector of the U.S. economy rather than
by source reveals that much of the
recent increase has been going into
household, commercial and transporta-
tion applications rather than industrial
ones [see bottom illustration on opposite
page]. What is most striking is the
growth of the electricity sector. In 1970
almost 10 percent of the country's use-
ful work was done by electricity. That is
not the whole story. When the flow of
energy from resources to end uses is
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charted for 1970 [see illustration on
pages 138 and 139], it is seen that pro-
ducing that much electricity accounted
for 26 percent of the gross consumption
of energy, because of inefficiencies in
generation and transmission. If electrici-
ty's portion of end-use consumption rises
to about 25 percent by the year 2000, as
is expected, then its generation will ac-
count for between 43 and 53 percent of
the country's gross energy consumption.
At that point an amount of energy equal
to about half of the useful work done in
the .U.S. will be in the form of waste
heat from power stations!

All energy conversions are more or
less inefficient, of course, as the flow dia-
gram makes clear. In the case of elec-
tricity there are losses at the power
plant, in transmission and at the point of
application of power; in the case of fuels
consumed in end uses the loss comes at
the point of use. The 1970 U.S. gross
consumption of 64.6 x 10'5 B.t.u. of en-
ergy (or 16.3 x 1015 kilocalories, or
19 x 10rs kilowatt-hours) ends up as

32.8X 10'5 B.t.u. of useful work and
31.8 x 10'5 B.t.u. of waste heat,
amounting to an overall efficiency of
about 51 percent.
The flow diagram shows the pathways

of the energy that drives machines, pro-
vides heat for manufacturing processes
and heats, cools and lights the country.
It does not represent the total energy
budget because it includes neither food
nor vegetable fiber, both of which bring
solar energy into the economy through
photosynthesis. Nor does it include en-
vironmental space heating by solar radi-
ation, which makes life on the earth pos-
sible and would be by far the largest
component of a total energy budget for
any area and any society.
The minute fraction of the solar flux

that is trapped and stored in plants pro-
vides each American with some 10,000
kilocalories per day of gross food pro-
duction and about the same amount in
the form of nonfood vegetable fiber. The
fiber currently contributes little to the
energy supply. The food, however, fu-
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DAILY CONSUMPTION of energy per capita was calculated by
the author for six stages in human development (and with an ac-
curacy that decreases with antiquity). Primitive man (East Africa
about 1,000,000 years ago) without the use of fire had only the en-
ergy of the food he ate. Hunting man (Europe about 100,000 years
ago) had more food and also burned wood for heat and cooking.
Primitive agricultural man (Fertile Crescent in 5000 B.c.) was grow-

ing crops and had gained animal energy. Advanced agricultural
man (northwestern Europe in A.D. 1400) had some coal for heating,
some water power and wind power and animal transport. Industrial
man (in England in 1875) had the steam engine. In 1970 technologi-
cal man (in the U.S.) consumed 230,000 kilocalories per day, much
of it in form of electricity (hatched area). Food is divided into
plant foods (far WI) and animal foods (or foods fed to animals)•



els man. Gross food-plant consumption
might therefore be considered another
component of gross energy consump-
tion; it would add about 3 x 10. B.t.0
to the input side of the energy-flow
scheme. Of the 10,000 kilocalories per
capita per day of gross production, han-
dling and processing waste 15 percent.
Of the remaining 8,500 kilocalories,
some 6,300 go to feed animals that pro-
duce about 900 kilocalories of meat and
2,200 go into the human diet as plant
materials, for a final food supply of
about 3,100 kilocalories per person.
Thus from field to table the efficiency of
the food-energy system is 31 percent,
close to the efficiency of a central power
station. The similarity is not fortuitous;
in both systems there is a large and un-
avoidable loss in the conversion of en-
ergy from a less desired form to a more
desired one.

I et us consider recent changes in U.S.
energy flow in more detail by seeing

how the rates of increase in various sec-
tors compare. Not only has energy con-
sumption for electric-power generation
been growing faster than the other sec-
tors but also its growth rate has been
increasing: from 7 percent per year in
1961-1965 to 8.6 percent per year in
1965-1969 to 9.25 percent last year [see
top illustration on page 140]. The en-
ergy consumed in industry and com-
merce and in homes has increased at a
fairly steady rate for a decade, but the
energy demand of transportation has
risen more sharply since 1966. All in all,
energy consumption has been increas-
ing lately at a rate of 5 percent per year,
or four times faster than the increase
in the U.S. population. Meanwhile the
growth of the gross national product has
tended to fall off, paralleling the rise in
energy sectors other than fast-growing
transportation and electricity. The result
is a change in the ratio of total energy
consumption to G.N.P. [see bottom illus-
tration on page 140]. The ratio had been
in a long general decline since 1920
(with brief reversals) but since 1967 it
has risen more steeply each year. In
1970 the U.S. consumed more energy
for each dollar of goods and services
than at any time since 1951.

Electricity accounts for much of this
decrease in economic efficiency, for sev-
eral reasons. For one thing, we are sub-
stituting electricity, with a thermal effi-
ciency of perhaps 32 percent, for many
direct fuel uses with efficiencies ranging
from 60 to 90 percent. Moreover, the
fastest-growing segment of end-use con-
sumption has been electric air condition-
ing. From 1967 to 1970 consumption for
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FOSSIL FUELS now account for nearly all the energy input into the US. economy. Coal's
contribution has decreased since World War II; that of natural gas has increased most in
that period. Nuclear energy should contribute a substantial percent within the next 20 years.
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USEFUL WORK is distributed among the various end-use sectors of the U.S. economy as
shown. The trend has been for industry's share to decrease, with household and commercial
uses (including air conditioning) and transportation growing. Electricity accounts for an
ever larger share of the work (hatched area). U.S. Bureau of Mines figures in this chart in.
elude nonenergy uses of fossil fuels, which constitute about 7 percent of total energy inputs.



air conditioning grew at the remarkable
rate of 20 percent per year; it accounted
for almost 16 percent of the total in-
crease in electric-power generation from
1969 to 1970, with little or no multiplier
effect on the G.N.P.

Let us take a look at this matter of
efficiency in still another way: in terms
of useful work done as a percentage of
gross energy input. The "useful-work
equivalent," or overall technical efficien-
cy, is seen to be the product of the con-
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version efficiency (if there is an in-
termediate conversion step) and the ap-
plication efficiency of the machine or
device that does the work [see bottom
illustration on page 14.11. Clearly there
is a wide range of technical efficiencies
in energy systems, depending on the
conversion devices. It is often said that
electrical resistance heating is 100 per-
cent efficient, and indeed it is in terms,
say, of converting electrical energy to
thermal energy at the domestic hot-

PRODUCTION GROSS CONSUMPTION

water heater. In terms of the energy
content of the natural gas or coal that
fired the boiler that made the steam that
drove the turbine that turned the gen-
erator that produced the electricity that
heated the wires that warmed the water,
however, it is not so efficient.
The technical efficiency of the total

U.S. energy system, from potential en-
ergy at points of initial conversion to
work at points of application, is about
50 percent. The economic efficiency of
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61.6 X 1015 British thermal units. (Adding nonenergy uses of fos-
sil fuels, primarily for petrochemicals, would raise the total to
68.8 X 1015 B.t.u.) The overall efficiency of the system was about
51 percent. Some of the fossil-fuel energy is consumed directly and
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the system is considerably less. That is
because work is expended in extracting,
refining and transporting fuels, in the
construction and operation of conversion
facilities, power equipment and electric-
ity-distribution networks, and in han-
dling waste products and protecting the
environment.

An industrial society requires not only
a large supply of energy but also a

high use of energy per capita, and the

society's economy and standard of liv-
ing are shaped by interrelations among
resources, population, the efficiency of
conversion processes and the particular
applications of power. The effect of
these interrelations is illustrated by a
comparison of per capita energy con-
sumption and per capita output for a
number of countries [see illustration on
page 142]. As one might expect, there
is a strong general correlation between
the two measures, but it is far from be-

CONSUMPTION
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some is converted to generate electricity. The efficiency of electrical generation and trans-
mission is taken to be about 31 percent, based on the ratio of utility electricity purchased in
1970 to the gross energy input for generation in that year. Efficiency of direct fuel use
in transportation is taken as 21 percent, of fuel use in other applications as 75 percent.

ing a one-to-one correlation. Some coun-
tries (the U.S.S.R. and the Republic of
South Africa, for example) have a high
energy consumption with respect to
G.N.P.; other countries (such as Sweden
and New Zealand) have a high output
with relatively less energy consumption.
Such differences reflect contrasting com-
binations of energy-intensive heavy in-
dustry and light consumer-oriented and
service industries (characteristic of dif-
ferent stages of economic development)
as well as differences in the efficiency of
energy use. For example, countries that
still rely on coal for a large part of their
energy requirement have higher energy
inputs per unit of production than those
that use mainly petroleum and natural
gas.
A look at trends from the U.S. past is

also instructive. Between 1800 and 1880
total energy consumption in the U.S.
lagged behind the population increase,
which means that per capita energy con-
sumption actually declined somewhat.
On the other hand, the American stan-
dard of living increased during this pe-
riod because the energy supply in 1880
(largely in the form of coal) was being
used much more efficiently than the en-
ergy supply in 1800 (largely in the form
of wood). From 1900 to 1920 there was
a tremendous surge in the use of energy
by Americans but not a parallel increase
in the standard of living. The ratio of
energy consumption to G.N.P. increased
50 percent diking these two decades be-
cause electric power, inherently less ef-
ficient, began being substituted for the
direct use of fuels; because the automo
bile, at best 25 percent efficient, prolif-
erated (from 8,000 in 1900 to 8,132,000
in 1920), and because mining and manu-
facturing, which are energy-intensive,
grew at very high rates during this pe-
riod.
Then there began a long period dur-

ing which increases in the efficiency of
energy conversion and utilization ful-
filled about two-thirds of the total in-
crease in demand, so that the ratio of
energy consumption to G.N.P. fell to
about 60 percent of its 1920 peak al-
though per capita energy consumption
continued to increase. During this pe-
riod (1920-1965) the efficiency of elec-
tric-power generation and transmission'
almost trebled, mining and manufactur-
ing grew at much lower rates and the
services sector of the economy, which is
not energy-intensive, increased in im-
portance.

ower corrupts" was written of
man's control over other men but it

applies also to his control of energy re-
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RATIO OF ENERGY CONSUMPTION to gross national product has varied over the years.
It tends to be low when the G.N.P. is large and energy is being used efficiently, as vvas the
case during World War II. The ratio has been rising steadily since 1965. Reasons include
the increase in the use of air conditioning and the lack of advance in generating efficiency.

sources. The more power an industrial
society disposes of, the more it wants.
The more power we use, the more we
shape our cities and mold our economic
and social institutions to be dependent
on the application of power and the con-
sumption of energy. We could not now
make any major move toward a lower
per capita energy consumption without
severe economic dislocation, and cer-
tainly the struggle of people in less de-
veloped regions toward somewhat simi-
lar energy-consumption levels cannot be
thwarted without prolonging mass hu-
man suffering. Yet there is going to have
to be some leveling off in the energy de-
mands of industrial societies. Countries
such as the U.S. have already come up
against constraints dictated by the avail-
ability of resources and by damage to
the environment. Another article in this
issue considers the question of resource
availability [see "The Energy Resources
of the Earth," by M. King Hubbell, page
en Here I shall simply point out some
of the decisions the U.S. faces in coping
with diminishing supplies, and specifi-
cally with our increasing reliance on
foreign sources of petroleum and petro-
leum products. In the short run the ad-
vantages of reasonable self-sufficiency
must be weighed against the economic
and environmental costs of developing
oil reserves in Alaska and off the coast
of _California and the Gulf states. Later
on such self-sufficiency may be attain-
able only through the production of oil -
from oil shale and from coal. In the long
run the danger of dependence on dwin-
dling fossil fuels—whatever they may be
—must be balanced against the research
and development costs of a major effort
to shape a new energy system that is nei-
ther dependent on limited resources nor
hard on the environment.
The environmental constraint may be

more insistent than the constraint of re-
source availability. The present flow of
energy through U.S. society leaves waste
rock and acid water at coal mines;
spilled oil from offshore wells and tank-
ers; waste gases and particles from pow-
er plants, furnaces and automobiles; ra-
dioactive wastes of various kinds from
nuclear-fuel processing plants and reac-
tors. All along the line waste heat is
developed, particularly at the power
plants.

Yet for at least the next 50 years we
shall be making use of dirty fuels: coal
and petroleum. We can improve coal-
combustion technology, we can build
power plants at the mine mouth (so that
the air of Appalachia is polluted instead
of the air of New York City), we can
make clean oil and gas from coal and oil
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from shale, and sow grass on the moun-
tains of waste. As nuclear power plants
proliferate we can put them under-
ground, or far from the cities they serve
if we are willing to pay the cost in trans-
mission losses. With adequate foresight,
caution and research we may even be
able to handle the radioactive-waste
problem without "undue" risk.

There are, however, definite limits to
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enough heat to warm 50 gallons of water from 32 degrees Fahren-
heit to 212 degrees. Electrical method requires substantially more
gas even though efficiency at electric heater is nearly 100 percent,

such improvements. The automobile en-
gine and its present fuel simply cannot
be cleaned up sufficiently to make it an
acceptable urban citizen. It seems clear
that the internal-combustion engine will
be banned from the central city by the
year 2000; it should probably be banned
right now. Because our cities are shaped
for automobiles, not for mass transit, we
shall have to develop battery-powered

or flywheel-powered cars and taxis for
inner-city transport. The 1970 census
for the first time showed more metro-
politan citizens living in suburbs than in
the central city; it also showed a record
high in automobiles per capita, with the
greatest concentration in the suburbs. It
seems reasonable to visualize the subur-
ban two-car garage of the future with
one car a recharger for "downtown" and

PRIMARY
ENERGY INPUT

(UNITS)

SECONDARY
ENERGY OUTPUT

(UNITS)

APPLICATION
EFFICIENCY
(PERCENT)

TECHNICAL
EFFICIENCY
(PERCENT)

AUTOMOBILE
INTERNAL-COMBUSTION ENGINE 100 25 25FLYWHEEL DRIVE CHARGED BY

ELECTRICITY 100 32 100 32

SPACE HEATING
BY DIRECT FUEL USE 100 75 75
BY ELECTRICAL RESISTANCE 100 32 100 32

SMELTING OF STEEL
WITH COKE 100 94 94 70
WITH ELECTRICITY 100 32 32 32

TECHNICAL EFFICIENCY is the product of conversion efficiency
at an intermediate step (if there is one) and application efficiency
at the device that does the work. Losses due to-friction and heat are

ignored in the flywheel-drive automobile data. Coke retains only
about 66 percent of the energy of coal, but the energy recovered
from the by-products raises the energy conservation to 94 rcent.
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the other, still gasoline-powered, for sub-
urban and cross-country driving.
Of course, some of the improvement

in urban air quality bought by excluding
the internal-combustion engine must be
paid for by increased pollution from the
power plant that supplies the electricity
for the nightly recharging of the down-
town vehicles. It need not, however, be
paid for by an increased draft on the
primary energy source; this is one sub-
stitution in which electricity need not
decrease the technical efficiency of the
system. The introduction of heat pumps
for space heating and cooling would be

another. In fact, the overall efficiency
should be somewhat improved and the
environmental impact, given adequate
attention to the siting, design and oper-
ation of the substituting power plant,
should be greatly alleviated.

If technology can extend resource avail-
ability and keep environmental de-

terioration within acceptable limits in
most respects, the specific environmental
problem of waste heat may become the
overriding one of the energy system by
the turn of the century.
The cooling water required by power
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plants already constitutes 10 percent of
the total U.S. streamflow. The figure will
increase sharply as more nuclear plants
start up, since present designs of nuclear
plants require 50 percent more cooling
water than fossil-fueled plants of equal
size do. The water is heated 15 degrees
Fahrenheit or more as it flows through
the plant. For ecological reasons such an
increase in water released to a river, lake
or ocean bay is unacceptable, at least for
large quantities of effluent, and most
large plants are now being built with
cooling ponds or towers from which
much of the heat of the water is dissi-

• AUSTRALIA

• GERMANY
'SWEDEN

• DENMARK
• NORWAY

NETHERLANDS

• FRANCE

• NEW ZEALAND

• FINLAND

1,051 2,C551
GROSS NATtONAl PRODUCT (DOLLARS PER CAPITA)

ROUGH CORRELATION between per capita consumption of en-
ergy and gross national product is seen when the two are plotted
together; in general, high per capita energy consumption is a pre-
requisite for high output of goods and services. If the position

u
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plotted for the U.S. is considered to establish an arbitrary "line,"
some countries fall above or below that line. This appears to be
related to a country's economic level, its emphasis on heavy indus-
try or on services and its efficiency in converting energy into work.
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paled to the atmosphere before the wa-
ter is discharged or recycled through the
plant. Although the atmosphere is a
more capacious sink for waste heat than
any body of water, even this disposal
mechanism obviously has its environ-
mental limits.
Many suggestions have been made for

putting the waste heat from power
plants to work: for irrigation or aquacul-
ture, to provide ice-free shipping lanes
or for space heating. (The waste heat
from power generation today would be
more than enough to heat every home in
the U.S.!) Unfortunately the quantities
of water involved, the relatively low
temperature of the coolant water and
the distances between power plants and
areas of potential use are serious deter-
rents to the utilization of waste heat.
Plants can be designed, however, for
both power production and space heat-
ing. Such a plant has been in operation
in Berlin for a number of years and has
proved to be more efficient than a com-
bination of separate systems for power
production and space heating. The Ber-
lin plant is not simply a conserver of
waste heat but an exercise in fuel econ-
omy; its power capacity was reduced in
order to raise the temperature of the
heated water above that of normal cool-
ing water.

With present and foreseeable tech-
nology there is not much hope of de-
creasing the amount of heat rejected to

o9
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streams or the atmosphere (or both) from
central steam-generating power plants.
Two systems of producing power with-
out steam generation offer some long-
range hope of alleviating the waste-heat
problem. One is the fuel cell; the other is
the fusion reactor combined with a sys-
'tem for converting the energy released
directly into electricity [see "The Con-
version of Energy," by Claude M. Sum-
mers, page 1481. In the fuel cell the en-
ergy contained in hydrocarbons or hy-
drogen is released by a controlled oxida-
tion process that produces electricity
directly with an efficiency of about 60
percent. A practical fusion reactor with
a direct-conversion system is not likely
to appear in this century.

Major changes in power technology
will be required to reduce pollution and
manage wastes, to improve the efficien-
cy of the system and to remove the
resource-availability constraint. Making
the changes will call for hard political
decisions. Energy needs will have to be
weighed against environmental and so-
cial costs; a decision to set a pollution
standard or to ban the internal-combus-
tion engine or to finance nuclear-power
development can have major economic
and political effects. Democratic socie-
ties are not noted for their ability to take
the long view in making decisions. Yet
indefinite growth in energy consump-
tion, as in human population, is simply
not possible.
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U.S. ENERGY-CONSUMPTION GROWTH (curve in color) has outpaced the growth-in
population (black) since 1900, except during the energy cutback of the depression years.
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Now you see it... Now you don't.
I-T-E Imperial is doing powerful things for you.

For instance . . . our SF6 gas-insulated systems have
Opened the way to a new era in out-of-sight high-voltage
power lines and switching stations—improving environ -
mental aesthetics. And just in time ...

Within the present decade, it is estimated electric util-
ities will more than double their present generating and
transmission capacities. So they have problems. For-
tunately, our new gas-insulated systems offer many
solutions.

This new concept shrinks utility high-voltage switching
stations up to 1/15th their present size—and they can
be indoors, outdoors, or even underground. This is an
important economic consideration as prime land grows
ever more scarce and property values sky-rocket. Inner-
city land can cost up to millions of dollars an acre!

Also, where space and siting considerations do not per-
mit the use of conventional overhead systems with their
necessary towers, exposed conductors and wide right-
of-way, I-T-E totally enclosed SF6 electrical transmission

systems can be put completely out of sight—under-
ground, in tunnels, or under elevated highways. For ex-
ample, a 3-phase, 345kV, 2000 megawatt system is now
being installed in an 8 ft. trench. Overhead installations
ordinarily require up to 150' right of way!

In brief, by meeting the growing power need with new
efficiency, we can help to achieve greater harmony with
our total environment.

The first 345kV SF6 insulated system, supplied by I-T-E
was put "on line" July 4th—the first of its kind in the
world—and other projects are now under construction.
Also underway, a feasibility study of underwater trans-
mission lines for off-shore power stations.

We've been working in electrical distribution and power
protection, serving America's power needs for nearly
a century. If you would like more details, we've got a free
book. For your copy, contact your local I-T-E sales
office or write I-T-E Imperial Corporation, 1900 Hamilton
Street, Philadelphia, Pa. 19130.

IITE Imperial Corporation
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Senator GRAVEL. Our next witness is Dr. Frank Ikard, president of
the American Petroleum Institute.

STATEMENT OF FRANK IKARD, PRESIDENT, AMERICAN
PETROLEUM INSTITUTE

Mr. IKARD. Thank you, Mr. Chairman.
By way of summary, Mr. Chairman, in the paper that I have filed

with the committee, I indicated in the beginning the major national
goals that we feel are particularly relevant to and dependent upon na-
tional energy policies. These are full employment, the elimination or
efforts to eliminate poverty, and the utilization of the unique talents
of every human being, increasing productivity and maintaining our
internal and external strength as a nation, and improving and increas-
ing the quality of our environment.
The economic development and prosperity of all the advanced na-

tions has been based on the increasing use of inanimate energy in place
of human labor. The close relationship between per capita use of fuels
and the per capita real income emphasizes the importance of adequate
reliable sources of supplies and energy. The Nation's prospect for eco-
nomic progress, military security and freedom from diplomatic action
depend upon a continuing and dependable flow of petroleum.
The United States, we believe, must protect itself against becoming

unduly dependent upon insecure petroleum supply.
High energy usage has provided high living standards, but has also

in many instances been responsible partly for adverse effects on man's
environment. These negative effects we feel must be fairly and squarely
faced, and large sums of money and a great deal of commitment on
the part of very competent people is now being committed to combat
the environmental problems resulting from energy production and use.
Some critics created the impression that the cure for environmental

problems requires the reduced use of energy. Consideration of all the
facts, we think, presents an entirely different picture.

First, the very process of cleaning up the environment will require a
great deal of additional energy. More energy will be used to treat
human waste, recycle waste, to remove sulfur from fuel oil and to com-
pensate for low efficiency in engine design to reduce air pollution.
While concentration of population has resulted in air quality prob-

lems, the part played by motor vehicles is already well on the way to
being solved.
Third, the impact of energy on air quality depends upon the type

of fuel and the way it is used.
Fourth, the State conservation laws and advances in petroleum

technology has achieved a great reduction in pollution in the oil pro-
ducing States, and the oil producing operation.
For the past century, the United States has generally enjoyed

abundant suppies of energy produced from domestic sources at attrac-
tive prices. During the decade of the 1960's the position in the United
States began to change. In 1970, the United States was short on nat-
ural gas, importing 23 percent of the oil supplies, and hard pressed
to satisfy the current demands for coal, and worried about the ade-
quacy of our electric power generating capacity.
Impending shortages of domestic energy could force the Nation,

we believe, to a dangerous dependency on the import energy supply.
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However, this undesirable development will occur only as a result
of unfound energy policies and not because there is any basic shortage
of these fuels. The most desirable options are those that provide in-
creasing quantities of assured supplies of oil and gas at prices which
are in the long-run interest of the consumer. It cannot be assumed, I
think, that historic policies of overseas oil will prevail in the future.
Both economic and political forces are such that the prices are rising
for foreign crude oil.
In conclusion, Mr. Chairman, we suggest 10 points, rather specific

policy questions which are listed on pages 8 and 9 of our statement
Thank you very much.
(The full statement follows:)
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AMERICAN PETROLEUM
1801 K STREET, NORTHWEST

Frank N. liar d
PRESIDENT

INSTITUTE
WASHINGTON, D.C. 20006

(202) 833-5580

Senator Henry M. Jackson, Chairman
Committee on Interior & Insular Affairs
United States Senate
Washington, D. C. 20510

Dear Mr. Chairm911:

October 15, 1971

It is rrivilege for me, as President of the
American Petro1,,u1, :nstitute, to respond to your invita-
tion to submit a statement on energy policies and national
goals.

The hearings and study being conducted by your
committee and the ex-officio members pursuant to S. Res.45
can be of great benefit in clarifying the issues involved
in the challenges of assuring sufficient energy supplies.
I strongly endorse the decision to begin your study with
a review of major national goals and the relationships of
energy policies to those goals.

The American Petroleum Institute and its members
look forward to the opportunity of participating in many
facets of the study envisioned in S. Res. 45 as it develops
in the months ahead.

Sincerely,

FNI:mpt

A COUNTRY THAT RUNS ON OIL CAN'T AFFORD TO RUN SHORT
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October 15, 1971

ENERGY POLICY AND NATIONAL GOALS

A crucial challenge facing the Nation is the need for government policies

which recognize that success in attaining major national goals depends upon the

increasing use and assured availability of energy.

I. National Goals 

The following major national goals are particularly relevant to and depen-

dent upon national energy policies:

FUZZ employment with equal opportunity for all.

* The systematic elimination of poverty, with wholesome diets and
decent housing available for all.

* The transference of dull, routine, bottom-of-the-economic-ladder
jobs to machines, as far as this is possible, so better use can
be made of the unique talents of every human being.

* Increasing productivity to make possible a higher standard of
living, not only in an economic sense but in the quality of life,
with more creative and fulfilling use of expanding leisure time.

* A nation strong enough to be secure against - attack, to maintain
its options in pursuing international policies in support of
world peace, and to be free from the fear of economic or military
paralysis due to deprivation of imported energy supplies.

* An improving and increasingly harmonious environment, with the
upgrading of air, water and Land through the imaginative use of
technology, and the harnessing of energy to correct environmental
problems.
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II. Dependence of Major National Goals on Energy 

Energy  and Economic Prog=

The economic development and prosperity of all advanced nations have been

based on increasing use of inanimate energy in place of human labor and animal

power. Machinery powered by inanimate energy has contributed directly to increased

productivity in agriculture, manufacturing, mining, transportation, and service

industries. Increased productivity, in turn, has been the basis for rising living

standards in this and other developed countries.

The close relationship between per capita use of fuels and per capita real

income, which has been evident in the economic development of the United States

and other advanced nations, emphasizes the importance of adequate reliable sup-

plies of energy. The reduction of poverty and progress toward satisfying rising

economic expectations throughout the world will require vast increases in the

supply and utilization of energy.

Energy and Security 

The Nation's prospects for economic progress, military security, and freedom

of diplomatic action depend upon a continuing and dependable flow of petroleum.

The United States must protect itself against becoming unduly dependent upon

insecure petroleum supplies. The unreliability of overseas oil has been frequently

demonstrated by supply disruptions and political interventions that have threatened

consuming nations with major shortages.

Oil exporting countries are exerting increasing control over petroleum supplies

as a means of furthering their own objectives in political and economic affairs.

'4ithin the past year, some oil exporting countries have threatened to take extreme
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measures, including total embargo on the shipments of crude oil and products, to

achieve their goals. Further difficulties could result from the demands of major

oil exporting countries to participate in existing oil concessions.

If the U.S. has no supply alternatives and becomes excessively dependent on

overseas supplies of crude oil or refined products, the oil exporting countries

will be able to impose exorbitant taxes and other payments. The U.S. could even

be faced with an energy shortage.

Energy, especially in liquid form, has been of crucial importance for both

conducting military operations and providing support for the industrial base

required to support such operations. The advent of nuclear weapons has neither

prevented the outbreak of limited wars fought with conventional weapons, nor has

it reduced the importance of petroleum for military operations. Indeed, petroleum

consumed by U.S. military forces per man in combat operations is still rising.

Non-nuclear war is a prospect for the foreseeable future despite all the efforts

being devoted to seeking permanent peace. Consequently, the Nation must continue

to have assured access to the energy resources needed for military security.

Energy and the Environment 

High energy usage has provided high living standards but has also been in

part responsible for adverse effects on man's environment These negative

effects have been faced squarely. Large sums of money have been spent to combat

environmental problems resulting from energy production and use. Further appli-

cation of existing technology, new technology, and sizeable expenditures will

bring additional improvements.

70-360 0 - 72 - pt. 1 - 8
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Control of pollution entails economic costs. Increasingly stringent controls

become progressively more expensive with decreasing gains.. Since the public must

ultimately pay these costs, administrators have a responsibility for informing

citizens about available alternatives in terms of time requirements, costs, and

benefits. The public should have all relevant information and the opportunity

to make intelligent decisions as to the acceptable balance between additional

costs and expected improvements in the quality of air and water. It should be

recognized that a rush to achieve short-term benefits may result in the delay of

sounder long-term solutions that would impose a lesser burden on society.

While the Government has a responsibility for setting realistic environmental

standards, to the maximum extent possible the free enterprise system should be

relied upon to meet these standards at the least possible cost to the consumer.

Some critics have created the impression that the cure for environmental

problems requires the reduced use of energy. Consideration of all the facts pre-

sents an entirely different picture.

First, the very process of cleaning up the environment will require additional

amounts of energy. More energy will be needed to treat sewage, to recycle wastes,

to remove sulfur from fuel oils, and to compensate for the lower efficiency of

engines designed to reduce air pollution.

Second, while concentration of population in large metropolitan centers has

resulted in air quality problems, the part played by motor vehicles is already well

on the way to being solved. The 1970 cars are 60 to 70 per cent cleaner than pre-

1963 models. The standards set by the Environmental Protection Agency for 1975 cars
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specify a 90 per cent reduction in emissions from the 1970 model levels. Cleaner

air will result as increasing numbers of motor vehicles are equipped and maintained

to meet these standards.

Third, the impact of energy on air quality depends on the type of fuel and on

the way it is used. Natural gas, for example, is a highly desirable fuel; it is

clean burning and causes little pollution. Also, in home heating and industrial

use, great progress had been made in the reduction of air pollution long before

recent environmental protection laws were enacted. Pittsburgh and St. Louis pro-

vide dramatic illustrations of this progress.

Fourth, state conservation laws and advances in petroleum technology have

achieved a great reduction in pollution from oil producing operations. Unfortun-

ately, attention is focused on the few accidental blowouts that have occurred

rather than on the overwhelming majority of wells drilled and operated without

adverse effect on the environment.

III. U. S. Energy Position and Problems 

For the past century, the United States has generally enjoyed abundant supplies

of energy produced from domestic sources at very attractive prices. Considering the

total quantities of oil and gas that the United States uses, its internal supplies

of petroleum hydrocarbons compare favorably as to cost with overseas supplies and

are much more secure.

During the decade of the 1960s, the energy position of the U.S. began to change.

While demand for energy increased at a rate in excess of four per cent annually, in

keeping with the rate of growth in real national product, the capacity to produce

domestic fuels did not respond accordingly.
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By 1970, the U.S. was short of natural gas, importing about 23 per cent of

its oil supplies, hard pressed to satisfy all current demands for coal, and

worried about the adequacy of electric power generating capacity. Today there

is a growing gap between demand for oil and gas and secure supplies fof the Nation.

Under a continuation of present energy policies, the prospects are that the energy

gap will widen.

Impending shortages of domestic energy could force the Nation into dangerous

dependence on insecure imports of energy supplies. However, this undesirable

development will occur only as a result of unsound energy policies, and not because

of any basic shortages of domestic energy resources. Estimates by government and

other informed specialists indicate that domestic resources of oil and gas remain-

ing to be discovered could support substantially higher rates of production.

Furthermore, available coal reserves greatly exceed foreseeable requirements.

Potential uranium supplies for nuclear power are believed to be adequate, assum-

ing the timely development of breeder reactors. If necessary, large amounts of

liquid fuel can be produced from oil shales and tar sands. Synthetic oil and gas

can also be made from coal. Each of these alternatives will require substantial

time, large amounts of capital, and prices adequate to cover all costs, including

those necessary to protect the environment. Some will be more costly than others.

It appears likely that it will be necessary to eventually develop and utilize all

of these potential energy sources. The outcome, however, will depend upon the

economic and political climate that is established by national attitudes toward

energy policy.

By contrast with Western Europe and Japan, the United States has greater

flexibility in coping with future energy demands. Problems with respect to future
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domestic energy supplies can be solved if energy policies are modified to

encourage larger investments in energy exploration, development, and research.

Between 1946 and 1957, U.S. expenditures for petroleum exploration and develop-

ment increased more rapidly than fixed investments for the economy as a whole.

As a result, oil and gas supplies grew more rapidly than demand during that

period. By contrast, between 1957 and 1970, expenditures for petroleum explora-

tion and development increased about five per cent, while total new fixed invest-

ments in the economy doubled. Consequently, the development of oil supplies

lagged behind the growth in demand.

Static outlays for the development of U.S. energy resources during the past

decade, in the face of a large increase in demand, resulted from inadequate

economic incentives and from rising concern on the part of investors about federal

policies and actions. For example, the regulation of gas prices at the wellhead

beginning in 1954 and the rollback of prices in agreed-upon contracts retarded oil

and gas exploration in this country. Also, the Tax Reform Act of 1969 reduced the

incentives to explore for domestic oil, gas, and other minerals. This change in

federal tax policy dealt a severe blow to exploratory activity at a time when

exploration was already declining.

The most desirable options are those that provide increasing quantities of

assured supplies of oil and gas at prices which are in the long-run interests

of consumers. It can not be assumed that historical prices of overseas oil will

prevail in the future. Both economic and political forces are raising the cost

of foreign crude oil. To the extent that imported liquefied natural gas replaces

declining supplies of U.S. natural gas, costs of gas will increase while security

of supply deteriorates. If these trends were to occur, the advantages of encour-

aging greater U.S. production of oil and gas will become more apparent than at present.
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In addition to the availability of basic supplies, the satisfaction of the

Nation's energy requirements involves the construction and use of processing and

handling facilities. If the construction of such facilities does not keep pace

with demand, the country's position will be weakened. Unfortunately, because of

the cumulative effect of rapidly increasing construction costs, environmental con-

cerns, and uncertainty about energy policy, present prospects for additional

domestic facilities are falling short of projected increases in the demand for

energy.

IV. Energy Policies Required to Meet National Goals. 

Increasing supplies of energy are essential for achieving the basic national

goals of economic progress, security, and a better environment. A turn-about in

public attitudes toward the energy industries is essential to the development of

an improved energy outlook for the U.S. The current federal review of energy

policies can serve a very useful national purpose. This review can focus attention

on the need for action in the public interest to encourage development of secure

U.S. supplies of energy. Such supplies must be provided to satisfy increasing

requirements, at reasonable costs, and in a manner consistent with environmental

objectives.

The following policy recommendations are designed to help assure adequate

supplies of secure energy at reasonable costs and will serve the public interest

by contributing to the achievement of national goals:

1. Energy policies should be clearly defined and should recognize the essential

role of energy in achieving national goals. Policy features should not be

changed without due consideration of the long-lead time involved in creating
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major increments of energy capacity and the large capital investments

required.

2. Energy needs should be met by private competitive enterprise with minimum

governmental regulation required to achieve the specific goals of

(a) prevention of physical waste, (b) security of supplies, and (c) an

improved environment.

3. Oil and uranium import controls should be continued to encourage expansion

of domestic supplies. Such controls will contribute to national security

and help assure consumers of adequate supplies at reasonable long-run prices.

Import controls should not be used for other purposes.

4. Tax provisions appropriate to the unique characteristics of fuels and minerals

should be strengthened.

5. Environmental regulations should strike a sound balance between improving

the environment and permitting the development, at reasonable cost, of oil,

gas, and other energy resources and facilities required to meet the Nation's

economic and security needs.

6. Leasing of both federal and state lands for oil and gas exploration and

development should be expedited, and federal acreage provisions affecting

oil shale leases should be directed toward the efficient development of

additional energy supplies.

7. Regulation of natural gas producers should be modified to recognize the bind-

ing nature of contracts and to permit prices to be more responsive to the

increasingly evident supply shortage.
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8. Construction of adequate domestic refining facilities should be encouraged

to avoid increased dependence on overseas refining capacity.

9. Health and safety regulations should be carefully designed to minimize

hazards to workers and maximize operating efficiency.

10. Diversity of effort by private enterprise in providing energy supplies

should be encouraged. Alternative ways of developing energy resources

should be tested through competitive efforts.
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Senator GRAVEL. Thank you very much, Mr. Ikard.
The next witness is Mr. Michael McCloskey, director of the Sierra

Club.

STATEMENT OF MICHAEL McCLOSICEY, EXECUTIVE DIRECTOR,
SIERRA CLUB

Mr. MCCLOSKEY. Thank you, Mr. Chairman.
My paper does not deal formally and explicitly with the identifica-

tion of national policy goals, but certain assumptions about goals are
certainly implicit in the paper, and are fairly evident.
The paper deals with the basic question of the nature of the so-called

energy crisis. It suggests that the problem is rooted in excessive pres-
sure for growth and consuming energy. It suggests further that the
present rates of energy growth are unrealistic, are environmentally
damaging, and artificially induced.
It argues that these rates cannot long be continued and that our

main task ought to be to bring these rates of growth under control,
and that there are reasonable ways of doing this.

It examines, first, the question of the essential rates of growth and
energy consumption. It asserts that sooner or later these rates of growth
have to end. This is demonstratable.

First, it is just a matter of mathematical projection. But before that
time comes and that happens, all sorts of other limits begin to succes-
sively assert themselves. There are finite reserves of fossil fuels, the
reserves of those that can be recovered are even more limited. There is
a limited amount of space available for utility plants, and there are
heat limits that will ultimately assert themselves, even with fusion.
It suggests that public policy should aim at curbing these rates of

growth and energy consumption to avoid even approaching these
severe limits of various sorts.
In suggesting that, however, it does not necessarily argue for actu-

ally reducing the total amount of energy consumption. Rather, it is
directed at the question of explontial rates in energy growth.
It asserts, too, that environmental degradation occurs throughout

the process of abstracting, transporting, refining, and consuming
fuels, and in the process of consuming and disposing of the products
that today are produced with energy.
In other words; it asserts that pollution and environmental degrada-

tion occur all along a continuum of the process of using energy and
that these types of degradation constitute a major burden upon the
worldwide environment, and that far short of the final limits on energy
growth, we will endure an increasingly heavy burden of degradation
as it builds up.
It also suggests that this continuum of degradation extends into the

future. Many of the types of degradation are extremely long lived
and will be with the world as a legacy extending countless generations
into the future.

This is particularly evident with nuclear power where the radio-
active waste products will be with us for tens of thousands of years
beyond the control of generations now foreseeable.
It also observes that pollution and environmental degradation are

not merely incidental occurences which are easily correctable, but
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they are inevitable features of the process itself. While the incidents
of this degradation may shift from time to time along the continuum,
it is generally apt to be present, and sometimes when we concentrate
on curing it at one point, as we are doing in trying to control auto emis-
sions, we may neglect it at another point, as with the prospect of mount-
ing oil pollution of the seas with the trend toward supertankers.

It also suggests that even if we apply the highest state of the art
types of controls on pollution, that if there is enough growth in en-
ergy, enough new units of polluting apparatuses and units of various
sorts, that the total amount of pollution will become intolerable.
This is evident, for instance, in the case of the Four Corners Power-

plant where perhaps 98 to 99 percent of the stack pollutants may be re-
moved. Yet with the advancing increase in the number of plants and
their very large size, they may still emit enough pollutants that will
congregate in the atmosphere and rain down in the desert to approxi-
mate the amount of pollution in major cities.
We have to look at the total burden upon the environment and not

merely at the controls. We also have to be mindful of the fact that
many types of degradation are cumulative in their impacts. We are
constantly adding more carbon dioxide to the atmosphere with every
day and year. While some of the areas that are strip mined can be
restored, the stripped amount mounts each year.
The total decline of the productivity of the sea, as a result of pollu-

tion—some of it from oil mounts each year and it cumulatively can't
continue indefinitely.
The paper suggests that there are a variety of underlying causes

of the runaway rate of growth in energy consumption, but it identi-
fies various aspects of public policy as one of the major sources of the
problem. It suggests that there has been a basically pro-growth bias
in public policy that has been accumulating historically over the course
of time that provides a variety of inducements to energy growth. These
are embodied in a web of subsidies that run from providing large dis-
counts for industrial consumers of electricity to the Price-Anderson
Act to subsidize and encourage nuclear power to the giveaway of
hydropower plant sites and so on.
It concludes by suggesting a variety of changes in public policy and

suggests that a shortrun strategy would involve a number of changes.
These would include ending or reducing the many biases in public
policies which do provide these incentives to energy growth, increas-
ing and strengthening the environmental constraints on energy growth,
reducing energy demands by educating the public to understand the
importance of conservative use of energy, encouraging intensified re-
search and development on ways of achieving greater efficiencies in
energy utilization, finding new and environmentally acceptable energy
sources, discouraging growth in industries that are the most profitable
consumers of energy, and in establishing a complex of new agencies
in Government to plan and regulate these activities.
(The full statement follows:)
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AN ENVIROW7NTALIST V17,11S THE ENERGY CRISIS 

An Address to the
American Nuclear Society by

Michael McCloskey

Executive Director, Sierra Club
Boston, Massachusetts

June 15, 1971

In discussing any public issue, one is always confronted with the

problem of defining what the issue is. What is the nature of the issue

embodied in the "energy crisis?"

The industries supplying energy would have us believe that the

problem is one of expanding supplies and reducing constraints on growth.

As an environmentalist on the other hand, I submit the problem is one

of excessive pressures for growth in consuming energy.

I submit that present rates of energy growth are unrealistic, that

they are environmentally damaging, and that they are artificially induced.

I submit further that these rates cannot long continue, that our main

task ought to be to bring these rates of growth under control, and that

there are reasonable ways of doing this.

Unrealistic Growth Rates 

Present rates of energy growth are unrealistic for a variety of

reasons. Basically they are unrealistic because these compounding rates

of growth cannot be projected very far into the future before they run up

against all sorts of limits - nathewatical, physical, biological, and

qualitative onc.,s. Let us look at these rates and the limits they confront.

Today we consume fifteen the energy wc did one hundred years

ago, though cur population has only tripled in that time. Over the past
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decade the average growth rate in the consumption of energy in all its

forms has been more than 4 per cent annually, climbing to about 5 per cent

annually over the last five years. Growth has been particularly phenomenal

in the electrical energy sector, at about 7 per cent annually in recent

years. Projections based on that rate of growth call for a doubling of

electric power production about every ten years.

With these growth rates we may soon find that we are running out of

space for power plants, to cite jnat one example. It has been calculated

that even with large 1,000 megawatt power plants each requiring an area

of only 1,000 feet on a side, in less than twenty doubling& - less than

200 years - all the available land space in the United States would be

occupied by such plants! In California where power production is expected

to double every eight years, if power were to be supplied by 110megawatt

plants on 80-acre sites, the entire land area would be covered in only

122 years. Similar startling projections could doubtlessly be made for

other forms of energy use; e.g., at projected rates of growth, how much

space will need to be paved over to accommodate our automobile-oriented

transportation system by various future dates?

Other limits to proliferating energy use can be cited. For example,

by the end of the century, if growth continues as projected at current

rates, one-third of our total freshwater run-off might be required for

power plant cooling purposes if only once-through cooling is used. If

once-through cooling is superceded by cooling ponds and towers, then even

more land is needed and the space crunch will come sooner.

Ultimate limits to growth in energy use also obviously exiat in the

finite nature of our fuel resources. The fossil fuels now provide by

far the greatest part of gilt- encrgy3Turce,.5.,(e.g.114:444A 96 per cent in
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1969). Whatever the true situation as to immediate supplies, it is

obvious that ultimately these nonrenewable resources will be depleted.

Optimistic estimates predict that our fossil fuels as a group will be

exhausted within a few hundred years at best, possibly much sooner. A

recent National Academy of Sciences report, for example, predicts that

within another fifty years or so the great bulk of the world's initial

supply of recoverable petroleum liquids and natural gas will be exhausted,

while recoverable fuel from the oil shales and tar sands might extend the

lifetime of the petroleum group to a century or so. With respect to coal,

the report estimates that if used as the principle source of energy at

projected demands, it will last no more than two or three centuries.

Though nuclear power is expected to play a major role in future

electrical energy production, electrical energy in of course only a

part of the total energy consumed (presently, about one-quarter). And

the supply of uranium 235 from high-grade ores is limited. The HAS report

indicates that the production of nuclear power using the present type of

reactors and uranium 235 as the principal energy source can be sustained

for only a few decades. Another estimate gives high grade uranium ores

a lifetime of under fifty years. Breeder reactors could extend these

fuels, but it is not clear what the costs may be and operational and

environmental problems are unsolved. And a iractical method of producing

electricity from fusion is still only a possibility.

Hydroelectric power has its own finite limits in the availability

of suitable sites, and is of small importance in the supply picture.

While only one-fourth of the potential hydro sites have now been d2veloped

in this country, these are the best sites and the rest are mainly hypothe-

tical and not economically usable.
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Ultimate limits to energy growth will nlco be set by the problem

of dissipating the heat resulting from the productionof energy. It has

been said that with energy consumption increasing at 5 per cent a clima-

tological heat limit - the point at which global climate would be dras-

tically altered - could be reached in less than a century.

At projected growth rates, by the year 2000 energy produced may

approximate 30 per cent of solar input. Our population centers will

turn into giant heat radiators affecting local climates. Increasing

attention has also been given to the possible role of two by-products

of energy production - carbon dioxide and water vapor - in long-range

climatological change. Each year fossil fuel combustion adds to the

atmosphere an amount of carbon dioxide equal to about .25 per cent of

the total carbon dioxide in the atmosphere. If the present growth rate

in fuel use continues, there will be an iterease of about 170 par cent

in the carbon dioxide level in the next 150 years. Many scientists fear

that the "greenhouse effect" (the trapping of heat energy leaving the

earth by carbon dioxide in the atmosphere) will have serious repurcuscione

on the world climate. For differing reasons, concern is alco expressed

over adding substantial amounts of water vapor to the atmosphere. Though

more research is imperative, these considerations may also place ultimate

limits on unrestrained energy consumption.

Damagine Envirormental Tr5pact

Long before these ultimate limits are reached the environmental impact

of unrestrained energy growth may become unbearable. We do not know where

the dividing line between environmental deterioration and irreversible

catastrophy may lie, but at the leant, we can foresee that galloping
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energy consumption will have a continuing and cumulatively destructive

impact upon the environment.

At every stage of energy production and use unacceptable environmental

degradation occurs. At the first step of extracting fuels from the earth,

defacement and pollution occur in the source area. For example, by 1965,

3.2 million acres of United States land had been surface-mined, 41 per cent

for coal. And, as we deplete our high-grade reserves we increase our

destruction of the land: the strip-mining method of productiug coal has

been steadily increasing, from 29 to 36 per cent in the last ten years.

Today, strip mine benches in nine Appalachian states extend for 20,000 miles.

Uranium mining and milling has its own special hazards of radioactive

wastes, in addition to the usual effects of mineral extrection. A typical

uranium mill must dispose daily of about 10 curies of radium in its process

wastes, a considerable amount. Of 26 mills operating in 1963, for instance,

10 were still discharging the effluent from their tailings directly into

streams. In the late 1950's, for example, consumers of untreated water

along the Animas River in Colorado below the Durango mills were receiving

300 per cent of the recommended "permissible" daily intake of radium.

The production of uranium has also resulted in the accumulation of mill

tailing piles - in sizes up to several million tons in the Colorado River

basin, for example. In most cases, for many years no containment measures

were undertaken, and these piles were left exposed to erosion by wind and

rain.

Fuel extraction has polluted our waters as well as defacing our lands.

Coal mining has degraded 12,000 miles of Appalachian streams alone. throueh

mine acid drainage. Extraction of oil also seriously pollutes the source

area: the Santa Barbara blowout and r1r.tform "Charlie" in the Gulf are
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but two familiar examples of marine pollution from offshore oil wells.

The transporting of fuels from the source area to points of utilization

and the handling and processing of these fuels, lead to further environ-

mental degradation. Illustrations familiar to everyone are the numerous

oil spills from vessels, marine terminals, refineries, storage tanks, pipe-

lines, and so on. About 4,000 oil spills from all sources were reported

to the Coast Guard in 1970, and of course many go unreported. Estimates

put the actual number of oil spills into United States waters at about

7,500 annually, almost 21 per day.

Oil pollution illustrates not only the hazards of accidental spillage

of oil transported as cargo, but also the intentional pollution resulting

from current modes of operation within the marine transportation system

itself. Current estimates are that approximately ten million tons of oil

are spilled each year into the marine environment. Of this amount, two to

four million are spilled accidentally, while six to eight million are inten-

tionally dumped at sea, primarily through bilge pumping, tank cleaning and

deballasting practicies of the maritIme industry. Severe biological damage

is reported in main Phipping channels as a result (one expert estimates

that 40 per cent of all sea life has already been destroyed by pollution

of all types).

The extracting, processing and transporting of fuels which will be

used to provide energy is only the beginning of energy's environmental

impact. The production and use of energy in all its forms has created

severe pollution and space problems which threaten to become overwhelming

in the near future.

Air pollution is perhaps the most obvious environmental by-product

of energy prodmtion and one. The fofaAl fuels presently account i'or

almost all of our euerev sources (96.4 in 1969), and the burning of these
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fuels creates the largest share of many of the common air pollutants.

Motor vehicles lead the field, accounting for over 60 per cent of total

air pollutants. Fewer plants, and industrial, residential and commercial

use of energy all make their characteristic contributions to air pollution.

The visible or noxious air pollutants have received the most attention.

In 1966, 28.6 million tons of sulfur dioxide were emitted; 11.5 million

tons of particulates; and about 13 million tons of nitrogen oxides. Power

plants, for instance, are responaible for a large share of these pollutants:

an estimated 50 per cent, 25 per cent and 25 per cent respectively.

Another serious pollution problem generated by growing energy

consumption is the thermal loading of our rivers and lakes. Electric

power plants are major offenders accounting for about 80 per cent of the

industrial waste heat discharged into our waters. Such plants are about

one-third efficient in their use of heat to f7,enerate electricity, end

most of the remaining waste heat is discharged directly into the cooling

water source. The amount of waste heat involved is truely trehaendous;

for example, a typical 1,000 magawatt fossil fueled plant produces enough

waste heat yearly to heat 300,000 Minnesota homes, and a nuclear plant,

400,000. At projected rates of growth, by 2,000, the waste heat from

these plants might be sufficient to raise the temperature of our total

run-off by an estimated 20° to 33°F. If controls on thermal pollution

of our waters are not immediately imposed, ye may expect serious short-

term Impacts on local environments as well as disastrous long-rsoc effects.

Other types of energy-associated pollution are becoming of increasing

concern as well. For example, some scientists estimate that coal fired

power plants put 150 tons of mercury into our air every year. And chemicals

nuch as chlorine, biocidea, and various other compounds added dueips, the

power generation process are not now being recovered but arc relea::ed

70-360 0 - 72 - pt. 1 - 9
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into the nearest body of water. Some of these can cause serious disruption

of aquatic environments, as well as rendering certain shellfish unfit for

consumption.

The solid waste problems associated with energy production and use

are tremendous. For example, by burning coal we produce an estimated

30 million tons of slag and ash every year, of which 8 million enter the

air, the rest contributing to our mounting disposal problems. And the

solid waste problems created by the soon-obsolescent products of our

various industries are truly staggering.

As nuclear power assumes a greater role in the production af electri-

city, we may have to come to terms with a new and frightening form of

pollution, that of radioactivity. It has been predicted that by the year

2000 nuclear power will account for about one-half of our power production.

The A.E.C. projects perhaps 600 large nuclear pleats in the next several

decades - enough to produce every year radioactivity equal to one-half

million Hiroehi2a bombs.

Nuclear plants may justly be called a still experimental form of

power production. Though the chances of a major accident have been mini-

mized by industry and government, such a possibility cannot be completely

ruled out. The safety record of plants already built gives us cause for

concern. By the end of 1968, 17 civilian plants and one military nuclear

plant had been completed, and as recently reported in "Science", five of

these had been shut down as uneconomic or unsafe; a sixth (Fermi) never

operated properly and finally an accident took it out of service; a seventh

(Humboldt) has operated within allowable radiation limits only by reducing

power output. Others have suffered various difficulties, and in 1969

another was shut down.
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Routine low-level radioactive discharges from nuclear plants are

another source of conern. While the A.E.C. has just drastically reduced

permissible discharges to meet criticisms, concern continues about accum-

ulating radioactivity. At the Hanford installation low level wastes

empty into open trenches, and reportedly if ducks drinking from this

water were to be eaten by humans they would receive five times the "permis-

sable" dose. In New York. levels in a creek were reporued to be 30.000

to 100,000 times higher than A.E.C. limits.

Recent testimony before a congressional committee indicated that by

the year 2.000. nuclear plants and associated fuel processine facilities

would be producing 470 million curies of krypton 85 annually, representing

an increase in radiation exposure of about two millirems per year, or one

to two per cent of natural backeround radiation. This assumes that it is

uniformly diluted throughout the atmosphere,

be as much as ten times higher. Though much

some scientists predict that in 30 years, if

radiation levels may be high enough to cause

effects on living things.

Another problem associated with nuclear

the high-level radioactive wastes produced.

transported and processed (which adds to the

but exposures in the U.S. might

research needs to be done,

6rowth projections are reached,

serious and unforeseeable

energy is the management of

These wastes are handled,

risk of accidental entesteophy),

and must ultimately be disposed of. The storage problem alone is imense.

Can we safely assume that this legacy of long-lived radioactive wastes can

be contained by future generations for hundreds and thousands of years to

come? One scientist reports that over 100 million gallons of high level

wastes are already stored in underground tanks, of which 60,000 gallons

have so far leaked into the groued. A "failsafe" storege system must somehow
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be devised if nuclear power is to be viable in the future.

Finally, we are confronted by grave space problems brought on by

spiralling energy production and use. Short of the ultimate limits already

noted, the amount of land used for energy-related activities may become

environmentally unacceptable in the near future. Such uses include the

paving of land for freeways to accommodate our auto-based transportation

system and its related "needs", such as parking lots, gas stations and

so on; the use of land to build more and more power plants and string

more and more transmission lines; and covering our land by industrial

installations of all kinds, each consuming energy and many turning out

frivolous, wasteful or soon-obsolete "conveniences".

In the process, "open space" is diminished; wildlife habitats are

pre-empted; many of our most scenic areas are visually impaired, and wild

areas and rivers are destroyed. Difficult questions of optimum siting

for those highways and plants which may be absolutely necessary emerge.

A few statistics on power plants and lines will illustrate the

problem. In California, where power production is expected to double every

8 years, by the year 2,000 92 new plants of 4,000 magawatts capacity,

far .lareer than any existing now, would be required; this amounts to one

for every ten miles of coastline, if sited there as many urge. If 1,100

megawatt plants (San Orofre size) were built-, 350 additional plants would

be required in California by year 2,000.

There are now 300,000 nibs of transmission lines across the nation,

occupying 4 million acres; by 1990, 200,000. more might be required, takieg

up another 3.1 million acres, twice the size of Delaware. Another projection

estimates 11 million acres occupied by plants and lines by 1990, with visi-

bility intruding on many more. Clearly this caneot continue.
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ArtiUcial Inducements to Growth

It is no accident that we confront such bleak prospects in our energy

future. We face cries of immediate fuel and energy shortgages because

the energy industry has contrived crisis situations, and the growing amount

of interlocking ownership in the fuel industry facilitates this. And

finally, the industry has contrived in many ways to have public policy

artificially stimulate demand for energy. These factors act in concert

to produce the co-called "energy crisis."

In the last few years, we have experienced all sorts of sudden fuel

and power shortages. The price of residual fuel oil doubles in a year,

ostensibly because of a cut-off in Middle Eastern supplies, despite the

fact that most of it comes from Venzuela and other places. A sudden shortage

in natural gas develops in 1969 when the gas industry decides to try to

pressure the Vederal rower Commission to giant it a GO per cent price increase.

The gas industry will not reveal how many wells are capped awaiting higher

prices. Coal beco-sies in short supply because of mysterious difficulties

in production and delivery. Despite the fact that the electric utility

industry has a reserve capacity of 27 per cent nationally, summer power

crises are experienced as plants breakdown and interties fail.

None of these so-called crises is very plausible. The growing monopoly

amoung energy companies helps explain how a few large corporations can

suddenly contrive these crises. The oil industry has always controlled

natural gas companies, but it is now on its way to controlling coal and

uranium as well. At least 11 large oil companies have significant interests

in coal. The two largest owners of coal reserves arc oil companies, one

of which is also the largest oil company (Standard Oil of New Jersey).

The petroleum industry as a whole accounts far one,-(kuarter of our coal
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production. At least 18 oil companies have invested in uranium development.

The oil industry now holds 45 per cent of all known uranium reserves.

A recent investigation by the House Banking Committee shcwod that 49 of

our largest banks have interlocking directorates with 36 of our largest

electric companies, with 28 gas companies, 15 coal mining companies,

17 oil companies, 58 coal-carrying railroads, and 27 companies which

supply eletrical equipment.

Not only is industry in a position to withhold supplies to wring

concessions from government, it has also been fabulously successful in

persuading government to stimulate demand in every possible way. For over

a century, a pro-growth bias toward energy use has been woven into the

fabric of public policy. The rate structures for electricity are distorted

to provide discounts for large industrial consumers. Utilities are allowed

to promote con:Aimption through advertising charged off to rate payers.

Nuclear power is subsidized through A.E.C. activities and the accident

insuLance afforded by the Price-Anderson Act. Nydro power is subsidized

through virtually free licenses to use public water power sites. Public

power is subsidized through exemption from income taxes and preferential

interest rates. Coal mining is subsidized through failure to enforce f:trip

mining and safety controls, with the result that social and environalental

costs are not sufficiently internalized. The domestic oil industry is for

all practical purposes subsidized through depletion allowances and import

quotas. The auto and oil industries jointly are abetted and encouraged

through federal aid highway programs. Bulk fuel transport is encouraged

through subsidization of continued barge canal coastruction. Railroads

continue to receive a multitude of forms of federal support.
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Controlling Energy Growth 

How then do we extricate ourselves from the dilemmas of this contrived

pattern of exponential energy growth? While no simple answer exists, an

interim strategy can be tried. It consists of waking a number of simultan-

eous changes in public policy to reduce rates of growth. Acting together

in a reinforcing fashion, these changes may be sufficient to put the problem

in temporarily manageable form. At that point, we can then assess whether

cutbecks in actual consumption levels in the long run are also needed.

A short-run strategy would involve the followieg types of changes in

public policy: ending or reducing the many biases in public policies which

provide incentives to energy growth; maintaining and strengthening environ-

mental constraints on energy growth; reducing energy demands by educating

the public to understand the importance of conservative use of energy;

encouraging inteneified research end development on ways of achieving greater

efficiencies in energy utilization and in finding new, more environmentally

acceptable energy sources; discouraging growth in industries that are the

most profligate consumers of energy; and establishing new agencies in govern-

ment to plan and regulate these activities. Each of these changes involves

efforts that go well beyond the traditional bounds of energy policy, and all

can have profound economic and social impacts. Yet changes are already begin-

ning to occur in all these fields, and the environmental movement is deter-

mined to promote them. While each needs detailed elaboration, I will simply

try to sketch lionis of the central ideas here.

(1) We will never be able to cope with the crisis of energy growth until

we root out the meny incentives in public policy to such growth. What would

happen if the diseconomies of all these subeidies were to be removed o
r

reduced? Quite likely the actual impetus behind encirorzrowth would drop— -
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sharply. We would no longer be artificially stimulating a false demand

as if energy growth were a clear public good rather than a clear public

problem.

(2) At the same timo as artificial incentives are removed, positive constraints

needs to be asserted to protect environmental values. These include restric-

tions of various sorts on the modes of developing, processing, and transpor-

ting fuels: establishment of onshore and offshore closures to drilling

and mining because of overriding environmental values, as in areas for

wilderness, parks, refuges, marine sanctuaries, and for future study; strict

environmental operating controls on open areas; a ban on strip mining;

deferred development of oil shale; stringent controls on marine oil shipping,

including controls on the operation and design of super tankers; stricter

controls on pipeline specifications and routing; and tighter controls on

the handling, processing, and disposal of nuclear waste products. Simultan-

eously, environmental controls need to be extended further on the facilities

which consume fuels: principally power plants, automobiles, and basic

industries. Pollution controls on effluents and emissions need to continue

to be tightened, with greater emphasis on toxic substance and by-product

recovery and closed-plant recycling. With the move toward national land-use

controls, the siting of plant, transmission lines, and highways will become

increasingly constrained.

The rising costs associated with all of these contraints can be regarded

as an internalizing of social costs. As costs rise and ere passed on to

consumers, demand should slacken and the rate of growth in the drain on

energy resources should slacken too.
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(3) As the public faces higher energy end product costs, a strong effort

needs to be made to promote public understanding of the rensens behind these

shifts. As consumers, we all need to begin to understand that we have not

been paying the full costs of driving automobiles and of using electricity

almost as if it were a free good. Instead of looking upon these rising

costs as a new burden upon the consusiei, we should look upon them as ending

a "free ride" which we have been getting at the expense of the future and

of the environment. Moreover, we should encourage even greater understending

of the need to end our wasteful habits in using energy. Changing cultural

attitudes toward walking, bicycling, and mass transit can help break the

omnipotence of the automobile as a syelbol of fashion and prestige. Changing

culturel attitudes can also help bring rising residential electrical use

under control emong the middle class; hopefully there will be a growing trend

away from all-electric gadgetry as a stetus symbol.

Finally, however, it is important that steps be token to make sure that

risine prices do not block the acpirations of the poor. Particularly with

'respect to electrical, rates, special steps Aould be taken to provide lew

rates for small residential consumers. Improved Wass transit should also

help low income urban residents. Other steps may need to be taken too to

make sure that the poor are not penaliaed by these chaneus in public policy.

(4) 1kg only do we need to convince consumers to be mare C0116Ciell of the

need to be conservative in their use of energy, we also need to find better

ways to conserve fuel supplies and to stretch their use further. Through

gessification of coal, for instance, we may be able to achieve better efficien-

cies in the Lice of coal. Magnetohydrodynamics could also ierove cfficiercies

in energy conversion. There may also he a limited but useful way to utilize

polar energy fos'hoolehold boating in custein parts of the country. It Lsoy
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aleo be possible to use the heat from air conditioners and thermal discharges

foe some useful purposes to reduce energy derxeld. More research is needed

on these and similar projects. The energy industry ehould be taxed to

fend a new federal program for intensive Research and Development on possi-

bilities of this sort. The aim should not be to provide a "technoloical

fix" to allow us to continue our profligate waye, but rather should aim at

helping us find ways to conserve our fuel supplies and to minimize the

adverse effects of their use upon the environeent.

(5) There may be a limited number of basic industries that are hey consumers

of energy and are also critical sources of many enviroreental problcmi.

These may include the automobile industry, the aluminum industry, the paper

industry, and the fertilizer industry. Lecaw:0 of planoed obsolesce, the

automobile industry CODCUM2S an inordinate there of the eeeld's reseueces,

end it produces vehicles which constitute one of our maiu sources of air

polAution and which require highways that pose an ircreasing threat to the

viability of cities and the integrity of our countryside. Environm,nteliets

are shaping a voriety of assaults upon the patterns of operation of this

industry. The aluminum industry is a prime coeaumer of electricity red is

a mejor contributor of litter in the form of disposable beverage Cant,.

Lawn to require returneble containers could profoLndly cifect this ieoetry,

and have already been passed in some places. The paper industry also conseees

significont amounts of energy and is a major taunter. Cultural treed:: away

from the disposable way of life, built upon paper goods, could cut into the

growth of this industry. Finally, if there in a trend aeey from inorgeeic

feetilieers with emphetis instead on the use of anirial manures, this ceuH

cut the energy demands of that industry. Threegh these veparetc proert s ef

covironmentel reform, eome of the dymmism m-y ale,o be_ceeee out ofeceergy

gteenh rates.
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(6) To assure that many of these efforts are orchestrated, environmentalists

are advocating a nuteber of new governmental inctitutions ay.] programs. In

recent testimony before the House Cceemittee on Ynterotate and Foreign Commerce,

the Sierra Club cdvocated establiehment of a me; agency within the interior

Department to conduct basic energy studies and to prepare national energy

plans. It also called for the establishment there of a orate agency to

oversee basic R & D programs in this field. And it called for a third agency

in the Department to administer a program of electrical reliability and

safety. All of these might be grouped within the Energy trench that the

Adoieistratice has called for in its reorganieation proposal for a Department

of Natural Resources. We called,too,for givieg the redeye]. Power Commessioe

general licensing authority over power plants of all sorts over a certain

minimum size, with regional liccncieg boards compoeed of panels representing

three .agencies. To offset this increased autLoiity of the rrc, however, we

called for a requirement that various envirooe-ntal and ()Leer agencies certify

compliance with their programs before licenses could be issued. In other

worth., we opposed the so-called "one stop" licensing approach as out of step

with our needs, and called instead for maintaining the integrity of our

environmental aod land,plennine programa. Des;.cally, our proposal contemplates

distributing various functions to the aeeacice that ere m -,ct competene to

handle them. In this way, each function can be accompliehed authentically

and will not he prematurely coeTroived. The functions of planning, reeenrch,

reliability enCercement, environmental and lend uee contrel, licensing, cud

rate regulation would be vested in different agencies. A way is prceided to

ietegrate these functions, but not on the utilitien' terra. We are siill in

process of working out control programs fer et:Lee energy sources.
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There is no way to know what effect all of these changes might have.

However, I would point out three things. First, many of these changes are

already beginning to be made, and most have a rationale that allows them

to stand apart from any over-all energy control scenario. Second, the

strategy of orchestrating these changes allows iany factors to be adjusted

to help shape the final, result. In other words, it allows a lot of room

for experimenting to achieve different ranges of change. And third, the

practical alternatives are not very inviting. Starkly put, these alternatives

may be on the one hand a gruesome day of environmental rec.koning when either

the energy bubble bursts or the environmental hurdens pass the breaking point,

or radical and revolutionary institutional change on the other hand when

such crises threaten to occur.

And the worst part of the dilemma is that we probably really do not

know how fat out we are on the environmental limb. Certainly, we should

lose no time in pursuing our best option in whatever time remains. Cur

choice does not need to be one of either blackouts or having the Federal

Government tell us to turn off the lights. The more logical course open

to us is to turn off the overheated and self-interested forces which ere

propelling us into the predicament.

# # #
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Senator GRAVEL. Thank you very much.
The next person is Mr. Weinberg, director—I am sorry, I skipped

Dr. Singer.

STATEMENT OF DR. FRED SINGER, PROFESSOR OF ENVIRON-
MENTAL SCIENCE, UNIVERSITY OF VIRGINIA, AND CHAIRMAN,
COMMITTEE ON ENVIRONMENTAL QUALITY, THE AMERICAN
GEOPHYSICAL UNION

Dr. SINGER. Thank you.
My paper starts by reminding all of us of the tremendous subsidy

which energy has given us, particular over the last 100 years. This
energy subsidy that we have received has increased both our standards
of living and the amount of leisure time.
I would like to dramatize this by reminding you that 1 gallon of

gasoline, which is worth maybe 25 cents before taxes are added will
perform the work equivalent of 25 man-days. In other words, this
works out to a man-day of work for one penny. This is the nature of
the subsidy that we are dealing with that is being given to our economy
by the use of energy.
I hope we keep this in mind as we talk about energy. It is this sub-

sidy that has allowed us to accumulate capital and the free time we
have had to use this extra capital after we take care of our basic neces-
sities has been used to develop science and technology and has further
increased our standards of living and our prosperity.
As we all know, the results of this investment have been spectacular,

and the results have been coming in a very short time scale. I think
within the lifespan of most of us we have the development of tele-
vision, computers, atomic energy, man has landed on the moon, the
genetic code has been broken, many diseases have been eradicated.
I believe the key to this is the energy subsidy. But in addition to

improving our wellbeing, these new developments have also led to an
immense explosion of population throughout the world, and an ever-
increasing amount of environmental pollution.
I know it is paradoxical, but our very progress may cause catastro-

phes, international upheavals, and may even destroy the ecosystem or
both. But I do believe if we manage our social institutions wisely and
if we apply technology in the right way, we can avoid these dual catas-
trophes and can achieve a high level of welfare for the human race
as a whole.
Now, the key to this utopia, I believe, is a continuing supply of

abundant and low-cost energy. I make a distinction between abundance
and low cost here, even though we all believe abundance and cost are
related by the laws of economics. They are, but through technology
they become in some sense independent.
If fuels become scarce, then their costs will certainly rise rapidly.

On the other hand, if fossil fuels are largely replaced by nuclear fuels,
nuclear reactors, fusion reactors, let's say, then we will have abundant
energy but the cost will be very high. In fact, it may become a sub-
stantial factor in the cost of finished products, or as a fraction of
GNP.
Let me add as a footnote here that at the present time our energy,

consumption in the United States works out to some large number,
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65 times 10 to the 50 in B.t.u. per year, but in order to reduce it to anumber that makes sense, if I take the average cost to be 30 centsper million B.t.u., this works out to be 2 percent of our GNP, 2 per-cent of our GNP spent on raw supplies of energy.
If however, the cost is $1 per million B.t.u., then it works out to be

merely 7 percent of our GNP. In other words, the cost of energy is byno means negligible in relation to our GNP. If the cost were to go up
appreciably, this would make it very difficult to advance the living
standards of the poor and could bring a social upheaval, and it would
mean we would have to give up other things in our GNP in order to
have the energy that we think we require.
Of course, the worst crisis of all would be created if nuclear energy

reactors were not to become available and we were to run out of energy
altogether as we exhaust fossil fuel.
I will skip over a large part of my papers which deal with energy

facts dealing with the laws of thermodynamics, but I cannot leave
this without reminding you on how important efficiency is in the use
of energy, and there is one particular device called the automobile,
the internal combustion energy which converts chemical energy into
mechanical energy with a very low efficiency. Something will have to
be done about this.
Let me turn to international policies or strategies. -When I stated

our aim must be to provide, to assure continuing supply of abundant
low-cost energy, there are two major constraints. One is environ-
mental and the other has to do with national security.
Before I turn to these and the so-called practical or political con-

straints which always exist, let me discuss the ideal situation, the sit-
uation of a free market. Let me speak now about efficiency in an
economic sense.
Economists mean by "efficiency," economic efficient pricing. This

means that the cost of energy should be that arrived at in a free and
competitive marketplace. If energy is too cheap, then it is wasted. If
energy is officially overpriced, then other inefficiencies are produced
as a result.
In general, every institutional restraint, every artificial regulation,

will distort the market and result in a lowered economic efficiency and
therefore a disbenefit to the consumer.
Now, how does one achieve this ideal situation? Our aim should be

to do this with a minimum regulation using the market forces as much
as possible.
The first thing I would do would be to strive to develop what I call

the perfectly informed consumer. That is the consumer who under-
stands what is best for him. This person does not exist now. Such a
consumer would always purchase the lowest cost package. He would
not only look at the initial cost of a house when he buys it, but he
would also ask about the insulation, cost of upkeep, and thereby he
would force the builder to provide better insulation. 'When he buys
the air conditioner, he won't just look at the price tag, but he would
also ask about the efficiency and electricity consumption.
As you well know, the consumer today doesn't even look at the price

tag. All he looks at is the down payment.
Now, the environmental constraints that I want to discuss I think

are so understood that I don't need to go into them here. In any case, I
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believe they are economic, rather than absolute and fundamental. By
this, I mean if we are willing to pay the cost of pollution control and
add them to the other cost which make Up the cost of energy, then we
have arrived at a rational way for the official pricing of energy which
includes all of the social costs.
Now that we have legislation that forces us to do it, we have no other

choice.
Let me turn to national security considerations, because they dis-

tort the energy picture in a different way. The emphasis here, I think,
must be on reasonable self-sufficiency and the question, of course, is
how can we achieve this at the lowest overall costs. Not only in the
short term, but also in the long term.
I believe, of course, that we need a credible reserve of energy and

also a credible scheme of conservation. Perhaps we even need a cred-
ible rationing scheme, because otherwise we will surely be held up and
blackballed by supplies of fuels or at least we will be restricted and
restrained in the way we may apply foreign policies to benefit the se-
curity of the United States.

Incidentally, I would charge all of these costs that are incurred on
behalf of the national security to the Defense Department. I think a
recent Secretary of Defense would very much agree, Mr. McNamara,
that is, that it is very important to have a proper form of bookkeeping.
If depletion analysis develops supplies for the sake of national se-

curity, then I submit the costs should be billed to the Defense budget.
If that is not so, then you wouldn't do it.

It is often argued that we must restrict oil imports for the sake of
national security. I believe this is such an important question for the
national welfare, both now and in the future, that it must be carefully
reexamined. Is there a way to import lower cost fuels while at the same
time providing in our domestic reserves for the sake of conservation
and yet being fair to domestic producers?
Somehow, I believe an answer to this important dilemma must be

found.
There are, of course, many other public policy issues which will

have to be examined and reexamined by this national energy study,
the regulation of domestic oil production, the depletion allowance
with respect to gas and oil, price regulation of natural gas, the proper
assignment of environmental costs of fuel extraction and energy pro-
duction. But I particularly hope that you will reaffirm the role of
Government participation and investment in R. & D. to develop better
ways of producing, transforming and conserving energy, from nuclear
fusion power and breeder reactors to magnetic dynamics, high effici-
ency transmission lines, coal degassification and all the ways of cap-
turing solar power.
I am convinced that energy is of such overwhelming importance

to our economy and indeed to world peace and the continuation of
our civilization on this planet that we must explore every promising
avenue of research. Here I think the Government has a most impor-
tant role and it is here that your national energy study must define
the goals and strategies.
Thank you.
(The full statement follows:)
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TOWARDS A NATIONAL ENERGY POLICY*

Introduction 

There is probably no single event in human history which has influenced

our existence on this planet as much as the discovery of fuels and the

use of concentrated forms of energy. Starting about a hundred years

ago, human labor and animal labor have been increasingly replaced by

machines which burn coal and oil; and this "subsidy" has increased

both the standard of living and the amount of leisure time for a sizeable

fraction of mankind.

(Perhaps one way of appreciating the tremendous subsidy which we gain

from fuels is to recognize that a gallon of gasoline, worth about 25 cents

before taxes, will perform the work equivalent of 25 man-days -- in

other words a man-day of work for one cent.)

In turn, the accumulation of capital and the availability of free time

have allowed us to make investments in science and technology. As

we all know, the results of this investment have been spectacular and

have become available on an ever-shortening time scale. Within the

* Comments on Senate Resolution 45: A National Fuels and Energy Policy
Study, by Prof. S. Fred Singer, University of Virginia. Charlottesville, Va.
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life span of most of us we have developed television, computers, and

atomic energy; man has landed on the moon; the genetic code has been

broken; and many diseases have been eradicated.

But in addition to improving our well-being and easing our battle

against an unfriendly environment, these new developments have

led also to an immense explosion of population throughout the world

and to an ever increasing amount of environmental pollution.

Paradoxical as it may sound, our very progress may cause cata-

clysmic international upheavals or may destroy our ecosystem, or

possibly both. Yet if we manage our social institutions wisely and if

we apply technology in the right way, we can avoid these dual

catastrophes and achieve a generally high level of welfare for the

human race as a whole. The key to this Utopia is a continued supply

of abundant and low-cost energy.

Abundance and cost are of course related by the laws of economics,

but through technology they are in some sense independent. If fuels

become scarce, then their cost will certainly rise rapidly. On the

other hand, if fossil fuels are largely replaced, e.g. by nuclear energy

in the form of breeder reactors or fusion reactors, then we will have

abundant energy; but its cost may be high enough to become a substantial

factor in the cost of finished products, or when measured as a fraction

of the Gross National Product. Such a development Would make it more

70-360 0 - 72 - pt. 1 - 10
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difficult to advance the living standards of the poor and could trigger

social upheavals. But the worst crisis of all would be created if

nuclear breeders or fusion reactors were not to become available

and energy itself became scarce.

Energy Facts 

It is useful to review a few basic facts about energy. First of all

energy is transformed; starting with primary sources like a chemical

source, or solar or nuclear sources, energy must end up ultimately

in the form of heat. In the intermediate stage the energy may do

useful things; as mechanical energy in the running of machines or as

electrical energy in producing light.

The second fact is that the value of energy depends on its temperature;

the higher the temperature the larger a fraction of the energy is

available for transformation. (This fact expresses the second law of

thermodynamics.) For example, there is a great deal of heat energy

in the ocean, or in the cooling water from power plants, but it is often

at too low a temperature to be available for producing useful work.

According to its availability, we speak of high grade and degraded forms

of energy.

In every energy conversion process we should aim to lose as little as

possible of the energy as waste heat; i.e. we should strive for efficiency.



143

In electrical systems we have devices, such as electric motors and

transformers, which have efficiencies that are of the order of 80 or

90 percent. But, on the other hand, one of our largest energy users,

the internal combustion engine, converts the chemical energy of

gasoline into mechanical energy with an efficiency of between 10 to

15 percent. Keep in mind that doubling efficiency means reducing

by two the amount of fuel required. Efficiency also means conservation.

If houses were better insulated so that the amount of energy escaping

is reduced by a factor of two, then the amount of fuel would be reduced

correspondingly.

Guidelines for National Energy Policies

When I stated that our aim must be to provide and ensure a continuing

supply of abundant low-cost energy, there were two major constraints.

One is environmental and the other has to do with national security.

Before turning to these, and to the many so-called practical political

constraints, let me discuss the situation of an ideal free market and

speak about efficiency in an economic sense. Economic efficiency

is obtained by what the economist calls efficient pricing. The cost o
f

energy should be that arrived at in a free and competitive market

place. If energy is too cheap it is wasted. If energy is artificially

over-priced, then other inefficiencies are produced. In general every

institutional restraint, every artificial regulation, will distort the

market and will result in a lower efficiency.
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How do we achieve this ideal situation? Our aim should be to do this

with a minimum of regulation, using market forces as much as possible.

First of all I would strive to develop what I call the "perfectly informed

consumer," that is a consumer who understands what is best for him.

This consumer will always purchase the lowest cost package. This

consumer not only looks at the initial cost of the house but also asks

about the cost of upkeep, thereby forcing the builder to provide better

insulation. This consumer looks not only at the price tag of an air-

conditioner unit but also asks about its efficiency and electricity

consumption.

The environmental constraints are well understood, and are in any case

economic rather than absolute and fundamental. By this I mean that if

we are willing to pay the costs of pollution control and add them to the

other costs which make up the cost of energy, then we have arrived at

a rational way for the efficient pricing of energy which includes all of

the social costs.

National security considerations distort the energy picture in a different

way. The emphasis here must be•on reasonable self-sufficiency, and the

question is: how can we achieve this at the lowest overall cost. I believe

that we need a credible reserve of energy and also a credible scheme of
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conservation. Perhaps we even need a credible rationing scheme;

otherwise we will surely be "held up" by foreign suppliers of fuels,

or at least restricted and restrained in the way in which we apply

foreign policies to benefit the security of the United States. Incidentally,

I would charge all of the costs that are incurred on behalf of national

security to the Defense Department. This is the only proper form of

bookkeeping if depletion allowances are supposed to develop domestic

supplies for the sake of national security, then the cost of the depletion

allowances should be billed to the defense budget.

There are many public policy issues which have to be examined and re-

examined by the National Energy Study: regulation of domestic oil

production, the oil import program, the depletion allowance with respect

to oil and gas, price regulation of natural gas, the proper assignment of

environmental costs of fuel extraction (particularly of such items as strip

mining) and of energy production. I hope that you will better define the

role of government investments in R&D to develop better ways of producing,

transforming and conserving energy: from fusion power and breeder reactors

to MHD, high efficiency transmission lines, coal desulfurization, gasification

and liquification, and all of the ways of capturing solar power.



146

Senator GRAVEL. Thank you very much, Doctor. I apologize for
almost passing over the agenda of the day.
Our next witness is Dr. Weinberg.

STATEMENT OF DR. ALVIN WEINBERG, DIRECTOR, OAIC RIDGE
NATIONAL LABORATORY

Dr. WEINBERG. Since my name begins with "W" I would assume
that I would be the last on the symposium and all of the big issues had
been covered by previous speakers. Indeed, that has turned out to be
the case, the importance of energy on our environment, the produc-
tion, the relative balance between different methods of producing
energy.
The big questions involving energy in the environment, the adequacy

of our energy supply, social costs of production of energy, the balance
between different methods of producing energy, have really been cov-
ered by the previous members of the symposium.
So, I decided for the purposes of this symposium to touch on a much

smaller issue, which, however, in my mind has very large possible
implications, a very specialized aspect of the problem which indeed
I present rather tentatively and somewhat speculatively, because I am
not all that certain that what I am going to say is, in fact, correct. But
I do present it to the symposium for discussion and meditation, possibly
study.
I choose as a national goal that I want to focus upon the whole

matter of demographic policy within the United States, a matter that
is increasing—that is receiving increasing attention in recent years
in fact, the presence in the national goal emphasizes an option to the
national growth in this policy with alternate growth centers away from
the urban masses.
The aspect of national policy as a national goal that I am con-

cerned with is not the question of how many total people we have in
the United States, but rather the distribution in the United States,
and the question of whether it is possible to encourage growth of the
population in areas that are not now overpopulated.
Can we get away from the eastern seaboard megalopolis by, say,

increasing the growth in a State such as Alaska, Mr. Chairman, if you
like? I tried to ask whether the imaginative and focused decision and
policy with respect to the siting of prime energy plants might have
some leverage with respect to achieving desirable demographic dis-
tribution in the United States.
What I have in mind is roughly this: If one examines the demo-

graphic growth in the United States where new cities have grown up
historically, one is much impressed by the fact that the growth is
generally occurring at places where there have been either natural
public utilities, such as waterways, or man-made public utilities such
as intersections of railroads. There is evidence now that intersections
and interstate highways have caused an encouraged growth at those
places.
Now, with respect to the question of powerplant siting and its rela-

tion to demographic growth, I am impressed with the experience we
have had in my own TVA region. I think there is little doubt of the
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fact that TVA has developed energy sources right in this area of Ap-
palachia and has had a good deal to do with development of the area
and industrialization of the area, and to some extent the increase in
population in that area.
The reason I touch on the question of powerplant siting is because,

as you know, there have been a number of studies one by the Office of
Science and Technology—which has pointed to the fact that the ques-
tion of where we are going to put our primary energy sources is a mat-
ter of great urgency.
The estimate is over the next 20 or 30 years we will need 265 new

places to put big energy systems. You begin to think about it and it
becomes really a very difficult point.
Mr. McCloskey, for example, is projecting that 100 years from now

every square foot in the United States is going to be occupied by a
powerplant, which I don't think either he or I really believe, but that
shows this is really a serious question.
We have done a number of studies at my laboratory in connection

with the matter of: Can a rational policy toward powerplant siting
actively encourage demographic growth in a way we believe desirable
from the point of view of achieving national goals?
In this respect, I think the attitude that I take in my paper is rather

different from the attitude that has generally been adopted toward
powerplant siting in this respect: When one talks about planning on
powerplant siting, one says, well, we expect there are going to be more
people here, therefore more energy, and therefore we are going to put
the sites there.

This, you see, is kind of a circular kind of thing and encourages
more people to go there. Rather, I would argue we ought to at least
study the opposite kind of appoach saying we want more people in
such and such a place and therefore can we have a public policy that 

iencourages putting powerplants and energy centers n places where we
want the more people, rather than doing the opposite way which is put-
ting the energy centers where the people are already, where the people
are going to grow, where one is going to create more demographic
chaos.
I have one other point that I guess I would like to mention, and it is

a rather different one. One that I think Senator Gravel may have ex-
pressed himself on sonic of the tussles that I think he has had with the
Atomic Energy Commission in the past. I am sorry that Senator Jack-
son is not here, because in his own State there has developed at the

Hanford Atomic Energy site a trend toward developing what I like
to call nuclear parks.
I am much taken by the idea of clustering our nuclear system in

large parks such as Hanford. I think on the one hand this will have
demographic impact. I think on the other hand it has a number of
important advantages, environmental advantages. The lines of trans-
port are internal. I think the general safety of the systems are in-
creased. But I will concede that the idea of nuclear parks is a little
extraneous but not entirely from the main thrust of what I have to
say.

Well, that summarizes what my paper is about. I go on to say that
in thinking about the tasks set by this symposium which was to iden-
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tify national goals to relate aspects of energy policies to the achieve-
ment of these goals, I was influenced by the importance of the rational
policy and the plans for powerplant siting as an aspect for energy
policy.
I suspect that the two are closely connected, but I don't really know.

I table this idea in the hope that in any continuing study that comes
out of the Senate resolution 45, the degree of connection between these
two is given serious attention.
(The full statement follows:)
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DEMOGRAPHIC POLICY AND POWER PLANT SITING1

Alvin M. Weinberg

I shall consider one small, but I believe important, aspect of the

relation between energy policy and national goals. The national goal I shall

focus upon is the rational use of land, and the humane development of an ac-

ceptable population policy. The aspect of energy policy I shall speak to is

the siting of power plants: in my view, these matters are all interrelated.

In addressing myself to this relatively narrow aspect of national energy

policy, I assume that other speakers in this symposium will consider such

important matters as energy and environment, the adequacy of our energy

supply, the social cost of production of energy, and the relative balance

between different modes of producing energy.

Much is made these days of the idea that the United States is "over-

populated". Under the prodding of such extreme proponents of the doctrine

of overpopulation as Paul Ehrlich (who in his widely read book, Population,

Resources, Environment,2 argues for a U. S. population of 50 million), many

have come to believe that, indeed, we have "too many people" in the United

States.

This view is anathema to most professional demographers. They point

out that there are more acres of woodland in Connecticut today than there

were 100 years ago. Anyone who has visited the plains of Kansas or Iowa

knows that we have enormous sparsely populated parts of the United States

that could accept more people than now live there. On the other hand, there

1
Submitted to the Senate Internal and Insular Affairs Committee for the
Symposium on Energy Policy and National Goals, Washington, October 20, 1971.

2
W. H. Freeman and Company, San Francisco, 1970.
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are few who will deny that our large cities are too large, and too sprawling:

that they would be much better places in which to live if their populations

were smaller and less dense.

A rational population policy, and a rational policy for distributing our

population, seems to me to be an essential long-term National Goal. In fact,

the President's Research Staff on National Goals emphasized that a viable

option to urban growth and its problems "... is a policy of encouraging

growth in alternate growth centers, away from the large urban masses ...".3

Also, an official of the Department of Housing and Urban Development has sug-

gested that 30% of the 100 million population growth (by 2000 AD) should live

in planned new cities: nine cities of about one-half million population, 14

at the quarter million level, and 84 cities of 75,000 people.
4

We are a democratic country, and we value our human freedom, perhaps more

than anything else. Yet there are many who are beginning to question whether

a rational demographic pattern in the United States can be established without

limiting some of our most strongly held personal freedoms.

I do not know the, answer to this question. Yet I would suggest that

there may be some ways of encouraging a better geographic distribution of

people that would not require coercive action by a central authority. One

such action is exemplified by the Rural Development Incentive Act of 1971.

This act, which was reintroduced by Tennessee Congressman Joe L. Evins,

September 27, provides investment credit to industry in small towns. I think

such actions are important and should be encouraged.

3, 'Toward Balanced Growth: Quantity with Quality", Report of the National Goals
Research Staff, U. S. Government Printing Office, Washington, July 4, 1970.

4
Jerome P. Pickard, Director, HUD Program Analysis and Evaluation Staff, as
reported in Professional Builder, 34, October 1969.
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Let me suggest another approach based on the strategic deployment of

our technologically-based utilities. One can make a case for the idea that

new settlements spring up and flourish where the underlying natural or man-

made utilities are most convenient._ The mill towns in New England capitalized

on local water power. Large cities like Chicago grew up around railroad junc-

tions. There is evidence that the redistribution of our population in the

United States in the 60's was strongly influenced by the location of our inter-

state highways. Local abundance of cheap energy has certainly encouraged in-

dustrial growth and settlement - for example, the chemical industry around

Galveston, Texas, or around Charleston, West Virginia, has been based on cheap

natural gas, and the growth of the Tennessee Valley region, on relatively low

priced TVA electrical power.

Let me relate all this to energy policy. A pressing question concerning

our energy supply for the future is the development of a rational policy with

regard to power plant siting. Moreover, the siting of power plants might have

impact on the distribution of population in the United States. I would there-

fore argue that imaginative siting of power plants could and should be used

as one means of encouraging a more optimum distribution of our population.

The two recent Office of Science and Technology reports5'6 on site selec-

tion and related environmental matters briefly mention power plant siting as a

focal point for industrial development and stimulation for the creation of new

cities. These reports, however, apparently do not visualize power plant siting

5"Considerations Affecting Steam Power Plant Site Selection," The Energy Policy
Staff, Office of Science and Technology, U. S. Government Printing Office,

Washington, 1968.

6, 
'Electric Power and the Environment," The Energy Policy Staff, Office of Science

and Technology, U. S. Government Printing Office, Washington, August 1970.
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as an instrument for achieving a better geographic distribution of our popula-

tion.

Consider also that United States utilities must somehow find an estimated

265 new sites for power stations larger than 500 Mwe within the next 20 years.

During this time our present electrical generating capacity (-350,000 Mw) may

well increase to over a million megawatts.

As a response to the two requirements for more energy, and of rational

growth of new centers of population, I suggest that the Federal Government

designate a few locations as possible sites for the generation of power during

the next 50 or 100 years, with the intention of encouraging migration to those

areas and possibly the development of new cities there.

II

I cannot pretend that I understand fully the relation between power plant

siting and the migration or settlement of people. There are, however, a number

of issues which I think may be relevant.

(1) As a general point, I believe there is good evidence that abundance

of cheap energy helps develop an area industrially, and therefore tends to

promote in-migration to the area. The whole TVA experiment was predicated on

this belief, and it is my impression that the 35 years since inception of TVA

has lent support to this conception.

At the time TVA was organized, undeveloped water resources were the basis

of the cheap energy TVA provided. Later, cheap Appalachian coal supplemented

water power, and the Tennessee Valley remains one of the country's low-cost

energy areas.

The advent of nuclear power now makes it possible to locate relatively

cheap sources of power quite independently of the availability of cheap
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fossil fuel. This means that, insofar as one would expect the industry and

therefore the population of a general area to cluster around sources of prime

energy, we now have, or are close to having, the technology for developing less

developed parts of our country by strategically locating prime sources of nu-

clear energy.

(2) Several studies at ORNL suggest that energy centers - power stationE

producing heat and electricity - might create new social and economic bases

where they do not now exist.7 Depending on the natural and human resources at

a particular site, a large nuclear power plant combined with energy-intensive

industrial processes and large-scale agriculture can provide profitable oppor-

tunities for primary industry entrepreneurs. Secondary supply and service

industries and a variety of labor skills naturally would be attracted by the

primary manufacturers. Other studies have shown the feasibility of integrating

the city's municipal and commercial utility needs - centralized waste disposal,

heating and air conditioning - into the energy complex.
8 

Some important added

advantages of this central, multipurpose concept are the reduced environmental

degradation (less smoke and waste heat) and the reduced consumption of our

diminishing fuel resources (by using the heat as well as the electricity).

Also, our study of urban decentralization concluded that energy centers appear

to be an attractive possibility for redirecting growth.9

7, 'Nuclear Energy Centers, Industrial and Agro-Industrial Complexes," ORNL-4290,
Oak Ridge National Laboratory, November 1968.

8, 
'The Use of Steam Electric Power Plants to Provide Thermal Energy to Urban
Areas," ORNL-HUD-14, Oak Ridge National Laboratory, January 1971.

9,,An Introduction to Urban Decentralization Research," ORNL-HUD-3, pp 74-78,
Oak Ridge National Laboratory, June 1971.
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I recognize that city planning based only on technical and economic

factors would have an unhappy outcome. The great importance of many social

factors in new city planning certainly outweighs the technical and economic

ones. Suffice it to say, all three aspects must be planned simultaneously and

the task is extremely difficult.

(3) Another, somewhat different, issue would be the question of whether

nuclear power plants should be built singly and separately or should be clus-

tered into parks. The 80-odd nuclear power plants now under construction are

located, mostly, to be convenient to the anticipated load centers. In this

sense, their location tends to accentuate existing demographic trends. I

would like to see a siting policy for nuclear power plants that would encour-

age migration into areas that are underpopulated. If such a policy were

coupled with a policy to restrict the growth of power facilities in already

overpopulated areas, this might discourage the growth of population in pres-

ently overcrowded parts of the country.

In particular, I would recommend a study of the demographic impact of

what I call "nuclear parks". A nuclear park is an area in which are clus-

tered several 1000-Mw nuclear reactors, together with the necessary chemical

reprocessing and other ancillary facilities. The park appeals to me as having

these advantages:

(a) Lines of transport are internal: Hence shipment of radioactivity

would be better controlled than if common carriers are used.

(b) Safety: If an accident occurred, the massive resources of the en-

tire nuclear park would be at hand to confine and reduce the consequences of

the accident.

(c) Economy of scale: The cost of electricity at a nuclear park would

probably be lower than at an isolated station because many facilities might

be shared in common.
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(d) Around a large nuclear park could be clustered energy-intensive

industry that would capitalize on lower transmission costs. Such industry

would tend to draw more people into the area. Thus the nuclear park and

industrial complex might be expected to have significant demographic impact.

Nuclear parks also have disadvantages:

(a) The disposal of heat from so concentrated a source may be difficult.

This requires careful examination, case by case.

(b) If the parks did not attract industry and they remained far from

load centers, transmission costs would be high.

(c) Parks may be more vulnerable than isolated plants to acts of God or

of war.

(d) Nuclear park siting would require a restructuring of our utility

industry: the utilities might then largely distribute rather than generate

electricity.

What impact would establishment of, say, 100 nuclear parks during the

next 30 years have upon the distribution of our population? I should think

the effect might be considerable if at the same time we placed a limit upon

the generation of energy at other sites. But this is a matter that above all

requires further study.

III

There are probably many other factors that affect the distribution of

population more strongly than does siting of electrical power plants. On

the other hand, in thinking about the task set by this symposium - to iden-

tify national goals, and to relate aspects of energy policy to achievement

of these goals - I was much influenced by my belief in the importance both

of a rational demographic policy as a National Goal, and of a sensible plan

for power plant siting as an aspect of energy policy. I am convinced that

the two are connected; and I would hope that in any continuing study the

degree of connection between them is given serious attention.

October 13, 1971
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Senator GRAVEL. Thank you very much, Doctor.
Our last and cleanup witness is Mr. M. A. Wright, chairman of the

board of Humble Oil and Refining, and another economic constituent
of my State.
Mr. Wright.

STATEMENT OF M. A. WRIGHT, CHAIRMAN OF THE BOARD,
HUMBLE OIL AND REFINING CO. -

Mr. WRIGHT. Thank you.
.Of course, I submitted my paper in the abstract and I will summarize

without any direct reference to these papers.
National goals have been evolving through time to accommodate the

changing needs of our society. I think a current expression of these
goals would probably include the desirability to improve the quality
of life, to expand the quality of opportunity, to sustain a healthy, grow-
ing economy, to provide for national security, to play our appropriate
role in the world community.
Now, as has been mentioned earlier today, a very close relationship

exists between the state of development of the Nation and the rate at
which the citizens consume energy and providing the very essentials
of life in this country—food, clothing, shelter and water—in the qual-
ity necessary could not be accomplished without the use of substantial
quantities of energy, and certainly if we are to continue without cur-
rent life style, this cannot be done without heavy dependence upon
energy.
Today, the United States faces very difficult energy questions. I

think the seriousness of this question is indicated by Senate Resolu-
tion 45. I think it seems obvious to me that the fragmented and often
conflicting individual fuel policies of the past must give way to a
coordinated total energy approach. There is a need for all to recognize
that many energy related issues must be treated as part of a total
unified subject.
The action of this committee in this regard, I think, is extremely en-

couraging to us in this matter. Our studies have led us to conclude that
as a broad principle national energy policy should be designed to assure
the United States an adequate supply of energy for both present and
longer term needs, and at a reasonable balance between costs, depend-
ability, and protection of the environment.
Furthermore, any lack of self-sufficiency should be offset by con-

tingency plans to cover supply interruptions.
Obviously, while such a broad statement of purpose is desirable, it

by itself offers very little practical guidance or significance. Its effec-
tiveness requires specific issues and programs.
In the next few minutes I would like to comment on some of the

individual issues in three areas that we believe are important. The
first is resource development.
The orderly development of our energy resources is essential for

our national goals. As this committee knows, much of the Nation's
energy potential is in the Federal domain and therefore Federal land
policy is of the utmost importance.
Let me cite two examples where laws or policies need to be modi-

fied to recognize the current conditions. In the Federal offshore area,
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the present objective of Federal oil and gas leasing policy seems to
be to limit acreage offering so as to maximize the bonuses per acre.
We feel this approach fails to fully recoplize the seriousness of the

energy problem. If we are to develop our resources at a rate justified
by our national need, what is required in this area is both more fre-
quent and larger lease data. For example, in provinces like the Gulf
of Mexico, 11/2 to 2 million acre sales would not be unreasonable, and
I should point out the forthcoming acreage sale in December is only
for 400,000 acres, and this is the order of magnitude in sales of this
type.
In new frontier provinces, large areas should be explored promptly.

Perhaps as much as 3 to 4 million acres offered in individual sales.
Now, there has been much interest in seeing oil shale development.

In fact, I believe this committee is having a hearing here on Novem-
ber 15 on this matter.
Oil shale development will be a high risk capital incentive venture

and Federal leasing laws may well hold a key to this development
and success. The limitation of the Federal Leasing Act of 1920 of one
oil shale lease per individual needs to be modified. This provision ef-
fectively limits a company to a single oil shale plant on Federal lands,
and eliminates the opportunity to use this experience that is gained on
latter ventures on Federal areas.
This can only slow down the oil shale program and limit the prog-

ress of it.
A second important area is environmental questions. An environ-

mental question facing society warrants special comment, to be sure;
the development and use of energy does effect the environment. What
is overlooked is the positive effect energy has on our very existence.
The operations of industry and government, and the behavior of

individual citizens should be such that the environment is promptly
protected. Where a demonstrated need exists, governments with the
cooperation of industry, have an obligation to set firm, reasonable and
consistent and attainable environmental standards for air, land and
water.
Then industry, local governments and the public must then respond

promptly to the achievement of these standards, and it is only fair to
say that much progress has already been made in this area.
Environmental considerations should play an integral role in the

U.S. energy future. Policy must recognize both energy and environ-
mental objectives.
There are a number of key environmental issues that do need prompt

attention and as examples we badly need several things. We need an
effective nuclear powerplant siting and licensing procedure which will
minimize unwarranted delays in the approval, construction and oper-
ation of these plants. We need the development of fuel gas resources
technology to make coal consumption acceptable environmentally. We
need early agreement on what is acceptable from an environmental
standpoint in oil shale development. We need innovative and timely
solutions to the many environmental issues that are inherent in the oil
and gas operations in sensitive areas, such as Alaska and the Santa
Barbara Channel.
Now, it must be realized that further improvements in the environ-

mental protection and the production and use of energy will result in
70-360 0-72-pt. 1  . 11
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added costs. Each incremental gain tends to be progressively more ex-
pensive and consumers must ultimately pay for these improvements
in the form of higher product prices.
Industry and government, therefore, have the responsibility to in-

form the public fully about potential consequences of projects, about
the existing alternatives available to minimize environmental impacts
and the costs that are involved, thereby providing the opportunity for
an informed society to make intelligent decisions about these issues.
The final area I want to mention is security. The most important

specific current Government policy in the security of energy is the
mandatory oil import program. The oil import matter is an extremely
complex one and while these details cannot be adequately discussed in
the time available to us today, the primary policy prerequisites of an
appropriate oil import program might be summarized as follows:

First, imports in the United States should be controlled, and domes-
tic oil production should be encouraged. Policies should not discourage
the growth of domestic refining capacity. Contingency programs
should be developed to permit the United States to cope with any
petroleum supply emergency that may occur.
Mr. Chairman, there are obviously many other aspects of my paper

that I have not touched upon, but I think this highlights my statement.
Thank you.
(The full statement follows:)
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STATEMENT ON ENERGY AND NATIONAL GOALS
SUBMITTED TO

SENATE INTERIOR AND INSULAR AFFAIRS COMMITTEE
OCTOBER 15, 1971

BY
M. A. WRIGHT
ON BEHALF

OF
HUMBLE OIL & REFINING COMPANY

AND
STANDARD OIL COMPANY (NEW JERSEY)

NATIONAL GOALS 

The first national objectives of the United States were inherent

in the very founding of the country and were designed to provide guarantees

to the individual with respect to life, liberty and pursuit of happiness.

Within the framework of those general objectives, more specific national

goals have evolved through time to accommodate changing needs and they are

implied in the laws and institutions of the nation and the actions and

attitudes of its people. A current expression of these goa,s is as follows:

Quality of life in the nation should be continuously improved. A

higher national standard of living, a greater degree of individual freedom,

and incread personal security are essential to the continued advancement of

society. 'erotection of the natural environment is a requisite to assure man's

continuec well-being. Equality of opportunity should be provided all individuals.

Equal opportunities for employment, education, and advancement are fundamental

to our national purpose. Economic growth is essential if, in fact, the

.ality or life in this country is to continue to improve and all citizens

are to share in that improvement. This growth should be at the maximum rate

consistent with the avoidance of inflation, the achieving of full gainful

employment, and primary dependence on the private enterprise system. A private

enterprise economy, coupled with a free political system, permits the maximum
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individual freedom in the choice of jobs, goods, and services. National 

security in all of its aspects -- political, social, and economic -- must

be preserved. Appropriate steps should be taken to insure the nation's"

political integrity, preserve its social and physical well-being, and safe-

guard the domestic economy. International relationships should be conducted

in such a manner that the U.S. can play an appropriate role in the activities

of the world community. International economic policies should be founded on

the principle of free trade modified only as dictated by national needs of

the highest priority.

RELATIONSHIP OF ENERGY TO NATIONAL GOALS 

Expanded energy use has contributed to the quality of life that

has been achieved in civilized societies. Social gains have been greater

and the standard of living higher in those nations where the per capita

utilization of energy for peaceful purposes has been at high levels and in-

creasing steadily. With energy and technology man has multiplied his own

ability to do worK and thus better provide for his needs and extend his comforts.

In fact, the very essentials of life -- food, clothing, shelter, and even water --

could not be provided in sufficient quantities to sustain the current population

without the ,,se of substantial amounts of energy. Since energy fuels the factories

which provide the principal goods and products used by man, is the source of

transportation and is the basis for lighting, heating, cooling, and the opera-

tions of n.ladreds of appliances from kitchen stoves to office equipment, the

current life style of modern society could not continue without use of vast

amounts of energy.
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Improved quality of life is also dependent on man's ability to

protect his physical environment. As every species before him, man cannot

exist without effecting some changes in the natural environment. But the

beneficial changes that civilization has occasioned have immeasurably improved

life style and have far outweighed any environmental harm that the energy used

to effect these changes has caused.

The extent of environmental harm due to society's inherent desire

for better life will be largely determined by its collective choices. Science,

technology, industry and government have the capability to minimize the adverse

environmental impacts of civilization. Sound, well-thought-out social and

political judgments will be required to establish environmental standards con-

sistent with society's desires and capabilities. However, the establishment

of such standards carries with it the responsibility and obligation to define

not only the resultant social benefits but the social costs as well.

Increased energy usage also plays a role in achieving equality of

opportunity for the nation's people. Energy through rising productivity pro-

vides increased availability of jobs and improved living conditions. For

underprivileged and minority groups the assurance of an opportunity to work

and the accessibility of desirable living accommodations are essential to

achieving social equality.

Energy is essential to national security; without energy there can

be no military strength. A measure of a nation's vulnerability is the degree

that it lacks energy resources. Conversely, indigenous or assured outside

sources of readily available energy help promote the capability to respond

effectively to national emergencies and to deter or limit aggressive actions.
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As an extension of its impact on national security considerations,

energy is also a factor in international relationships. The political and

economic status of this nation in the world community is in large measure

dependent on the nation's own economic and political health, industrial

productivity, competitiveness in world markets, technological development,

and military capability. Each of these is influenced by the availability of

abundant energy at reasonable prices. To the extent any nation is seriously

dependent on another for a vital commodity such as energy, its entire posture

in the world community is affected because providing for energy needs becomes

a major consideration in the development of foreign policies.

NATIONAL ENERGY POLICY 

It is clear that clean, reasonably priced, plentiful energy is

indispensable to the attainment of national goals and objectives. National

awareness and recognition of this fact may not have been apparent in the past

because the U.S. has always been able to provide abundant energy supplies

from indigenous sources and at reasonable prices. More recent experience has

begun to change that attitude. Today the future outlook for energy in the U.S.

is characterized not only by increasing demand, but by increasing foreign

dependence, increasing environmental conflicts, increasing costs, and increasing

uncertainty. The ad hoc, diffuse, and often conflicting approaches to individual

energy issues Chat have characterized the past will not be adequate for the

future. There needs to be full recognition of the fact that all energy-related

matters must be analyzed as parts of a total and unified subject which has as

its foundation a well defined national energy policy.
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Consideration of national goals and the role of energy in their

achievement leads to the conclusion that the national energy policy should 

be to provide the United States with an adequate supply of energy for both 

present and longer term needs at a reasonable balance between cost, depend-

ability, and protection of the environment. Any lack of self-sufficiency

should be offset by contingency plans which account for the probability,

magnitude, and frequency of supply interruptions.

ENERGY POLICY ISSUES 

The statement or adoption of a basic national energy policy is, of

course, not in itself sufficient. Its effectiveness requires the development

of a coordinated series of specific policies and programs that address individual

energy fuel issues. Identification and discussion of such energy policy issues

could be organized in any number of ways, such as by fuels or various policy

categories. This paper addresses policy needs under six groupings of related

issues: 1) resource development, 2) efficiency of energy utilization, 3)

environmental protection, 4) technological development, 5) economic and political

factors, and 6) security of supply.

Resource Availability and Development 

Much of the nation's energy potential, including offshore oil and gas

reserves, oil shale deposits, western coal deposits, and geothermal energy

sources, is located on federal lands. Potentially productive acreage in the

federal domain should therefore be made available to the industry for exploration

and development at a rate and in a manner designed to maximize the timely develop-

ment of these domestic resources.
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The federal government's past practices for leasing offshore oil

and gas acreage seem to have been aimed at limiting acreage offerings so as

to obtain the maximum bonus revenue per acre offered. Such a policy is not

conducive to the development of domestic reserves at the pace required to

meet the nation's growing energy needs. In order to increase domestic oil

and gas supplies, the frequency of federal lease sales should be increased.

These sales should be held on a regular basis with the schedules announced

well in advance. The recently announced Interior Department schedule for the

next five years indicates about two sales per year, which would be an accelera-

tion of the number of sales over past experience. Of more significance, however,

is the amount of acreage to be offered in each sale. The latest sale announced

for Louisiana includes only 400,000 acres, which is less than the average of

past sales. To achieve the desired results in terms of resource development,

acreage in individual sales in the Gulf of Mexico should be in the range of

1.5 - 2.0 million acres.

In frontier areas such as the Atlantic offshore and Alaska, substantially

larger sales will be required to bring about the extensive exploration needed

within a reasonable amount of time. Offerings of up to 4 million acres per sale

are considered appropriate. Additionally, consideration should be given to

methods of making large contiguous blocks available to individual companies,

e.g. offering acreage in blocks of 4 to 6 leases (5760 acres/lease). This would

provide added incentive to individual bidders to accelerate exploration of these

large geologic provinces.

The right of the U.S. to authorize exploration and development of

petroleum resources in its continental margins is critical to the national
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interest. The current U.S. proposal before the U.N. on international control

of the sea beds beyond the 600 ft. water depth may very well delay exploration

of these areas. Such delay is not consistent with the nation's best interest;

relinquishment of control of these areas is also not clearly to the nation's

advantage.

The Department of the Interior has recently announced tentative plans

to initiate development of federal oil shale lands. Although Interior's plan

is a first step, a primary problem exists in provisions of the Mineral Leasing

Act of 1920, which limit any one company or individual to one federal oil

shale lease having a maximum of 5,120 acres. This effectively limits a company

to only enough federal reserves to support a single oil shale plant producing

about 50,000 barrels per day. Under such a limitation it is unlikely that any

company would want to pioneer a full scale plant of this size (which could

require about $250 -171 in what might well be an uneconomic venture) if it could

not use the knowledge gained to build and operate additional plants.

Legislation should therefore be introduced that would correct this

acreage limitation problem and make federal oil shale leases available for

development on a continuing basis. As a minimum, removing acreage under active

development or production from chargeability against maximum allowed federal

oil shale acreage holdings would seem to be a more logical approach. Without

such a change, development of U.S. oil shale reserves remains questionable.

Local and national policies with respect to access to land and wate/

spaces should be designed to encourage competitive free enterprise and compatible

multiple uses of these areas. At the same time, they need to be sufficiently
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flexible to adapt to social and technological change. Private industry,

the public and government all must share in the responsibility to maintain

an acceptable balance between economic development and environmental conser-

vation.

Efficiency of Energy Utilization 

Energy policies should encourage improved efficiency in both the

development and utilization of energy and energy resources. Improved recovery

of natural resources, increased efficiency in generation and transmission of

electricity, and reduction of losses or wastes in fuel consumption will all

result in increased availability of energy for useful purposes.

Improved recovery of natural resources can be accomplished by such

methods as secondary and tertiary recovery techniques for oil reservoirs and

nuclear stimulation of certain gas reservoirs. Not only is continually improving

technology required to achieve this increased recovery, but sufficient economic

incentives are necessary to justify these higher cost methods.

Increased efficiency in the utilization of energy can be achieved by

programs which inform the consumer about ways to prevent wasteful energy usage.

The recent proposal by the President on household insulation is an example of

appropriate government action and other programs may be possible. Each, however,

may very likely involve some higher costs for the increased efficiency. These

are choices consumers should make and any arbitrary end use control of consump-

tion through government intervention should be avoided.

Environmental Protection 

The operations of industry and governments and the behavior of

individual citizens should be such that the environment is properly protected.
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Where a demonstrated need exists, governments, with the cooperation of

industry, have an obligation to set firm, reasonable, and attainable environ-

mental standards for air, land, and water. Industry, local governments, and

the public have an obligation to respond without delay and to work vigorously

to achieve these standards. Environmental considerations should play an

integral role in the U.S. energy future. By the same token, however, harassment

and delaying tactics that do not objectively consider the responsibilities of

both points of view to satisfy the total needs of society are to be avoided.

There are a number of key environmental issues that do need prompt

attention. For nuclear power, these include the development by government of

an effective siting and licensing procedure that will minimize unwarranted

delays. A prerequisite for establishment of this procedure is the necessity

to define the real risk of potential radiation and thermal pollution in order

to neutralize objections based on emotion rather than fact. The federal govern-

ment, because of its expertise, must play a key role in assuring consistent

local regulation to facilitate timely construction of nuclear power plants.

Of great importance also is the development of safe and acceptable long-term

waste disposal systems to handle spent nuclear fuel elements and other radio-

active material.

One of the principal environmental issues for coal involves its use

in a manner consistent with recent air quality standards. The development of

flue gas desulfurization technology and the increased utilization of low sulfur

western coal are direct steps for increasing coal usage while improving the

environment.
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The environmental concern over strip mining of coal is a factor

not only in the development of coal resources for conventional uses, but

also in the future development of synthetic oil and gas, particularly using

western coal. Programs for land restoration to insure minimum environmental

effect should be a part of any surface mining operation.

Environmental uncertainties are also evident in the development of

shale oil. After extraction, the disposal of the waste rock is a fundamental

problem, since the spent rock volume is substantially greater than its original

in-place volume. Early agreement on what is acceptable from an environmental

standpoint is essential if oil shale is to be developed in the near future.

There is a need to anticipate and develop innovative solutions to

the many environmental issues which are inherent in oil and gas operations.

Oil and gas exploration and development, laying of pipelines, installation

of deep water terminals, and new refinery construction have either been delayed

or prevented due to environmental concerns. Alaska, the Santa Barbara Channel,

and Delaware Bay are cases in point. Both industry and government have an

obligation to expedite resolution of such issues in a manner consistent with

reasonable environmental standards.

Environmental protection in the production and use of energy will

result in added costs. Each incremental environmental gain tends to become

progressively more expensive and consumers must ultimately pay for these improve-

ments in the form of higher product prices. Industry and government, therefore,

have the responsibility to inform the public fully about potential consequences,'

available alternatives, and the costs involved, thus providing the opportunity

for society to make intelligent decisions about the issues.
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Technological Development

The importance of research and development in the total energy

spectrum to the growth, welfare, and security of the U.S. is unquestionable.

Technology is the basis for developing conventional energy resources, finding

new sources of energy to substitute for old, improving the efficiency of

energy utilization, and protecting the environment. Pollution abatement

technology is in a period of rapid growth, and with continued development

the options for pollution control will expand dramatically.

Development of technology for the production of shale oil and syn-

thetic oil and gas from coal is of critical importance. In the past,

both government and industry have participated in basic research and small

scale testing. The time has now come for the large scale testing of some of

the more promising processes, particularly in the area of coal gasification,

and again both industry and government have indicated a willingness to share

the funding of this latter work. However, government policies and programs

should recognize that private industry should have the responsibility for

adding synthetic oil and gas to the nation's energy supply. Industry is already

working to that end. But it is equally important to recognize that the manufacture

of sytthetic fuels will require both new technology and tremendous amounts of

new capital investment. Additionally, as pointed out elsewhere, synthetic fuels

also involve environmental considerations. All of these factors have costs

associated with them so that synthetic fuels will be higher cost fuels, at least

in the early years. With experience it is to be hoped that initial costs can

be reduced as technology and productivity are improved.



170

Research and development programs for new forms of power for

the long-run, such as geothermal power, the nuclear breeder reactor, nuclear

fusion reactors, magnetohydrodynamics and solar energy, should also be

encouraged. Both government and industry have the responsibility to see

that research effort commensurate with potential contribution is given to

such potential new sources of energy supplies.

Economic and Political Factors 

An economic and political framework which is conducive to energy

development is an obvious prerequisite to meeting both national and energy

goals. A first consideration in this regard is encouraging competition to

insure that the economic system produces the energy the nation requires most

efficiently and at the lowest prices. It is imperative that competition be

encouraged by continued reliance on individual initiative and effort provided

under the private enterprise system.

Within such an economic system a freely determined market price

has several very important roles to play. Price is the natural market mechanism

for allocating products in limited supply, for tempering demand growth and for

promoting efficiency in the use of scarce materials. Price can be the regulator

of supply, stimulating or reducing production as the market requires. Responsive

market prices can lead to the most efficient allocation of available resources

within the economy and can be an effective stimulus for additional research and

development. There is little question but what the recent inflationary trends

in the economy dictated some strong measures to regain stability. It must also

be recognized, however, that prices do affect long run supply and demand and that

undue regulation of fuel prices can produce unwanted results. The impact of
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artificially low prices for natural gas on both demand and supply is a 
clear-

cut example of this phenomenon. Federal regulation of the price of natural

gas should be removed or at least modified to provide recognition of th
e

effects of interfuel competition and environmental regulations on the cost

and value of gas.

The tax treatment of fossil fuels and other mineral resources reflects

the high risks and uncertainties involved in exploration and developmen
t and

the large capital investments required. In the past the depletion allowance

has been important in attracting capital and in encouraging development
 of suf-

ficient supplies of energy at reasonable costs. The incentive provided by the

. depletion allowance serves the public interest and should be susta
ined.

Diversity of effort in the development, production and sale of energy

fuels should also be encouraged. Diversification by fuel producers and others

into the various fuel businesses has increased competition by providing
 new

sources of capital, management abilities, technological skills and 
increased

research capabilities, all of which have combined to increase e
nergy fuel supplies.

Since, in the future, it will be necessary that each potential dome
stic energy

source be developed to its maximum extent, consumers will be best s
erved by the

increased supplies achieved by competition among producers of each 
form of energy

as well as between producers of different forms of energy.

Security of Supply 

The continued availability of dependable and secure energy supplies

is fundamental to national security. Import policies for energy fuels should

not only recognize the demand for additional supplies, but should also 
encourage
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the development of domestic energy industries. Government, industry, and

the public should be alert to the problems which may arise from individual

sections of the country or segments of industry becoming excessively depen-

dent on foreign energy raw materials or products.

With the growing dependence on overseas sources for oil supplies,

the future security of U.S. energy supply is a matter of increasing concern

and should be an essential element of any national energy policy consideration.

The Mandatory Oil Import Program is the most important specific current govern-

ment policy affecting the security of energy supply.

The oil imports question is an extremely complex one. Its details

cannot adequately be discussed in the confines of this paper. It is, however,

possible to state the primary policy requisites of an appropriate oil import

program.

1) Total hydrocarbon imports into the U.S. should be

controlled to avoid excessive dependence on insecure

sources.

2) The development of domestic oil production should be

encouraged.

3) Policies should not discourage growth of domestic refining

capacity by permitting unrestricted import of refined

products and processed feedstocks, including heavy fuel oil.

4) The possibility of foreign supply interruptions and the

likelihood and frequency of their occurrence should be

recognized. Specific programs should be developed by

government, with the assistance of industry, which will

permit the United States to cope with any such petroleum

supply emergencies.
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These principles are equally applicable to other energy forms, including gas

and uranium, as well as energy in general.

SUMNARY AND CONCLUSIONS 

1. Primary national goals are improved quality of life, equality of oppor-

tunity for all, continued economic growth and well-being, national

security, and satisfactory international relationships.

2. The intimate relationship of energy to each of these national goals

requires that a well-defined national energy policy be established.

3. The U.S. national energy policy should be to provide an adequate supply

of energy for both present and longer term needs at a reasonable balance

between cost, dependability, and protection of the environment. Any lack

of self-sufficiency should be offset by contingency plans which account

for the probability, magnitude, and frequency of supply interruptions.

4. The basic national energy policy must be supported and implemented through

specific programs and policies for individual fuels, which take into

account resource development, efficiency of energy utilization, environ-

mental protection, technological development, economic and political factors,

and security of supply.

October 14, 1971

70-360 0 - 72 - pt. 1 - 12
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Senator GRAVEL. Thank you very much, Mr. Wright.
In the interest of time, I would like to ask a question. The problem

here is in management problems. The systems to provide the knowl-
edge to be able to make intelligent decisions. This decisionmaking
process, of course, is part of the structure.
I notice many of you talk in terms of enlarging the organization.

Of course, we have the problem of the organization of Government.
The financial example is that the operation of Government has not
solved the problem; if it did, it would be solved at this point in time.
So, in setting up the structure, we need something new and creative.

In my own experience today in trying to figure out what is happening
in this structure, I come to only one law, and that is the National
Environmental Protection Act, which is to develop an adversary pro-
ceeding process wherein you now have a check on all of the forces in
sort of a pell-mell fashion.
That brings me to the question, one to Dr. Singer and one to Mr.

Bradshaw. It was Mr. Bradshaw that brought up very pointedly, and
think properly, the absorption of the social costs into the cost of

energy if we choose not to absorb that cost elsewhere. You make the
statement that we have, or we have legislation to absorb that social
cost.
No. 1, what is that legislation, and if so, is there a more or less pain-

ful process to effect the changeover from studies which do not absorb
that social cost into a position where it will absorb that cost?
Dr. SINGER. The existing legislation on air and water qualities pol-

lution, particularly the standards that have been set and are being set
will force all energy producing facilities, all public utilities, for ex-
ample, to comply with these standards.
This means they will have to encourage expenditures, first of all.

on the front end, to make sure that the sulfur dioxide emission is pro-
duced, either by purchasing low sulfur fuels or somehow removing the
sulfur after combustion. And furthermore, they will have to maintain
the effluent water at a current temperature.
There are a number of restrictions put upon them. I am just men-

tioning some of them. All of these result in additional costs. This
means the public utilities will go and raise the rates for the consumers
and pass the costs along for the consumers of electricity. So that the
costs which up to now had been social costs, which means they had not
been paid for but had been borne by society as a whole, will now have
to be paid for by those who consume energy, the consumer at the
home, the industries and the commercial establishments.
The only alternative I see is not satisfactory, which is to subsidize

all of this out of the Federal budget, because this would mean that
everybody would pay for it and I believe it is only fair that the con-
sumers pay for the increased costs.
I think it also promotes economic efficiency in the sense that it will,

as I see the scenario, rising costs will force the consumer to be more
careful about the use of energy, to be more careful about the use of
electricity and eventually might achieve this desirable state that Mr.
McCloskey referred to where some of the growth which has been
wasteful, where manufacturers will find it profitable to increase the
energy transforming efficiency of whatever they are manufacturing,
because the consumer demands it.



175

The consumer would not want to pay these additional costs. So, I

believe the present cost is the right one.
Senator GRAVEL. Under that course you are speaking of the naked

police power of the State. The State dictates this is right and the sys-

tem must then conform to the criteria which has been set up by the

State. In my mind, that doesn't presuppose any planning. Much of

the testimony this morning has centered around the concept that we

should be at least sophisticated enough as human beings to plan the

direction of our goals. What you just stated doesn't talk in terms of

planning. The air is going to be this clean and everybody must haul-to

to clean the air.
Dr. SINGER. Well, I don't look at this as the police powers of the

State. I look at this as the Government carrying out the wishes of the

people. The effective standards are set by public hearings and State

standards which are then approved by the Federal Government. They

amount essentially to the State deciding on what should be the use of

their water, what purposes, what should be the limits of impurities

that should go into the water, what should be the temperature rises

that may be tolerated. It is the job of the Government, then, to promul-

gate these regulations and see that they are carried out.
However, I think the process we are involved in is a free market

process, because the costs, once they are assumed by the polluting

agency, in this case the power producing utility, are passed along to

the consumer and in such a way that 
Senator GRAVEL. All right. Just looking at the list of people who

come to testify, we are amply represented by the oil industry and

environmentalist people, and one person representing coal. We will

have one witness at some point this afternoon who represents all of

the electrical utilities, the people who produce electricity, and then

distributes that.
Of course, these people are the ones that are regulated. It would

seem to be a disproportionate representation or let's say a concern of
the issue in question. Here again we could pass laws setting standards
of air, but you can just suppose the question is more intelligent to the

electricity bill that you pay monthly to give you a break as you use
more energy rather than maybe reverse it.
Of course, these questions are not asked at this point in time and

maybe this study will address itself to that area. But we haven't
begun to even draft a system to provide the knowledge in all of these
areas.
Mr. Wright talked of this; is it more important or beneficial to

society to tax at the local level for leases, or just give them the leases
and let them go exploit the ground and get the energy? I don't know.
I wonder if you—you just addressed yourself to one facet of it.
Dr. SINGER. I agree with some of the speakers here. I agree with

Mr. McCloskey that it is not right for the utilities to advertise ex-
tensively and press for increasing consumption. I am particularly
concerned about the utility for spate heating which is a terribly ineffi-
cient use, because electricity is such a high grade energy it should
not be wasted on just heating. But others may disagree here.
Mr. WRIGHT. Well, as regards leasing, there are a great many differ-

ent systems around the world. The North Sea where we have a num-
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ber of European nations controlling it, and up until recently they
never had a bidding bond system, and there are many parts of the
world where they don't use that.
There is a question on this point as to whether or not we are doing

this in the most efficient way. I think it is well worth looking into.
Senator GRAVEL. Do you see the social costs are being cranked pain-

fully into the system?
Mr. BRADSHAW. Yes, painfully and slowly. The import Of your

question is: should there be government involvement and at what
point does it become oppressive in the private enterprise system?
In the Delaware Valley there are half a dozen refineries. Five years

ago they were all emitting sulfur into the air and degrading the water
of the estuary. There were no standards. Now, under the rules of the
game, if any single company were to spend $40 or $50 million to up-
grade its refinery so it would reduce the emissions into the air and the
degradation of the water, under the rules of our game that company
probably would go out of business.
So, that isn't the way. What is the way? Well, the city council of

Philadelphia, when they hold hearings, there is pressure from the
citizenry to prevent this blight and at that point the oil industry
should come in with its professional knowhow and should press for the
highest possible standard.
Now, today there are standards in the Delaware Valley. All refiner-

ies conform to them. This is a social cost which has been written into
the cost of the product and passed on to the consumer, sometimes. At
least it has been written in.
Now, as we go up the scale to more complex problems, that is a rela-

tively simple problem, but as we go up the scale to more complex
problems and as we realize that the energy issue is a national issue on
which the future of this country may depend, then it seems to me the
Federal Government has to take the place of the city council of Phila-
delphia in that situation.
This does mean more government control and more government

relationships with industry, and it does mean a changing of the rules
of the game for business.
Senator GRAVEL. Would it necessarily mean more government con-

trol? I personnally, from my experience, am distressed by the short-
comings of government in this area. This is something that others are
experiencing. That is the adversary situation that exists with the pipe-
line in Alaska today. The delay is taking place as a result of the ad-
versary efforts by environmentalists through the judicial process. It is
a lengthy process.

The question is: is it so lengthy and painful to industry, that it
causes built-in inefficiencies in itself, or is there a way to hasten that
process and still arrive at the same goal? So, my question is: Have the
adversary proceedings that have taken place relative to the Alaska
pipeline been too harmful to induqtrv ? One, will they be beneficial in
the end, if a pipeline is built and if the oil is transported, will it pro-
duce a better and more efficient instrumentation of transportation?
I think the question on that is: can we tolerate it, and as we have no

choice, obviously, at this ppint, is there a better way than the existing
adversary process? There is the city council in that area, the only
question is that the city council didn't act voluntarily. But in juxta-
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position to the Federal Government the system doesn't work that
easily, and that is why, through the National Environmental Policy
Act, we have given the tools to citizens who now use them in our
courts, because government hasn't done the job.
Mr. BAGGE. One of the fundamental points I made in my paper was

that we can't think about the problems in the methodology of the
past. I tried to document that, however, based on my own experience
as a regulator at the FPC, we do process issues in our society to death.
As a result of which we are not able to get from here to there.
The whole system doesn't respond to changing national goals and

changing national means. If there are any real needs our society has
today, it is to try to modify the adversary system of decisionmaking
in our society, whether it is in regulatory context or any other.

It seems to me the trouble is that the proposals we have pending in
the Congress today, instead of ameliorating the adversary mechanism,
is just compounding it. We had recently on the House side the con-
sumer bill which would have pressed the attack very vehemently. Yet
if you had taken the consumers and superimposed on all the regula-
tory agencies an entirely new super-consumer agency to regulate all
of the consumer processes, State and Federal, we are merely com-
pounding the problem. Yet we have issues in the environmental area
where you take a super-environmental group and put them into the
adversary process. This is as we group to try to come to grips with this
whole issue.
I would agree with you, Senator, we need a more mature kind of

agreement, and I think this can be arrived at if we articulate our na-
tional goals here and the hysteria which is involved in the energy field
is somehow reduced.
Senator GRAVEL. If you rely, as you suggest, on the market situation

and the nonadversary processes, because it could be too disruptive,
they you have a situation where there are vested interests, be they oil
or utilities or uranium.
Who would now come forward and make a case for the use of solar

energy? Who would come forward and make the case for geothermal
power when there is no vested interest behind it? If government makes
a faulty decision to proceed with the breeder reactor and not with fu-
sion power, because there is no vested interest propelling government
or society in that direction, how else can you make the discovery of
where the errors are unless in a very painful adversary situation?
Dr. WEINBERG. Senator Gravel, I am sure you must realize this re-

mark of yours would get a rise from me. The thing one must always
realize in this matter of deciding an option is that it is not simply a
matter of which options seem to be desirable if they were feasible
technologically. The real point is to make some assessment as to what
is technologically viable and possible.
I think everyone in the nuclear energy business would just love to

have fusion and, in fact, as you know, the fusion project for a while
was called Sure-Would, and one of the reasons it was called Project
Sure-Would was because everybody said if we had fusion it would be
awfully nice, and the answer to that was it "sure would." [Laughter.]
The problem was that technology is not at that point even now where

a vast amount of money put into it is going to necessarily achieve
success. I am certainly in favor of putting more money into fusion. I
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am very much in favor of some more money in solar energy, because
there has been just recently a rather acute development, but when you
examine what the state of that acute development is and Professor
Minnel has been proposing it, he suggests that the entire U.S. energy
system be confined to 5 square miles in Arizona.
So, even if his system works, there are still vast and difficult

problems.
With respect to the breeder reactor, you know as well as I do that the

reason that we push very hard on that—I don't think that is levering
out of the technology or economic aspirations of the people in the
energy business, it is really simple that there is here a possibility, and to
my mind the only possibility, that I have seen on the horizon of achiev-
ing infinite and inexhaustable energy. With none of the other systems
can we do that.
Mr. WRIGHT. I would like to come back to one of your earlier ques-

tions regarding the Alaskan problem along with similar problems. I
think if we back off and look at it in a large prospective, we are going
through a period now of evolution in the administration of criteria
in regard to the environmental problems. I think in Alaska and a
number of other places we have a complexity of government, with the
Federal, State, and local, plus the special interest group which includes
people who have real dedicated interest in the environment, people in
industry who have other points of view that would have to be resolved.

All of these create a situation that has to be resolved. We have to
have a resolution of these points of view and the resolution as far as
authority is concerned and administration is concerned.
Nothing can be more frustrating than our experience in Alaska, as

you well know. Part of our difficulty has been the difficulty of reaching
understandings on criteria. What is acceptable? What is not accept-
able? This has taken months and months and months, of course, but
this isn't the only example.
In Houston, Tex., now we have two very large plants that are essen-

tially shut down because of the conflicting points of view and authority
of States and Federal Government. In one case a plant with 4,500
people employed that is ready to start manufacturing was shut down
because they have a waste product that they need to dispose of. The
State government has given information to inject this in deep wells.
The Federal Government has taken a different point of view and says
they can incinerate.
Now, they are in a position of saying, we will do anything, we will do

either one, but we can't do both because we would be violating either
one regulation or another regulation, and we are handcuffed.
Now, we are having these kinds of things happen. These kinds of

problems, of course, will be resolved in time, but we have to recognize
this sort of thing we need to get on with in order that we don't slow
down the progress of this country insofar as going ahead with the
growth.
In Alaska we had somewhat the same thinEr, but on a different scale.

But I think this complex of government andadministration and cri-
teria is something that needs some real attention.
Dr. SINGER. I wanted to commend you. Senator, coming from Alaska

as you do. in raising this whole subject of solar power. This is certainly
very appropriate to the Southwest. I do believe you are right. There
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is no vested interest for solar power. Anyone in the United States
outside of the few enthusiasts and some engineers and scientists and
there is certainly no organization within the government at a high
enough level to exploit the case. Yet here is an energy source that is
renewable, clean, available without interruption, at least in some parts
of the world, and deserving very serious investigation.
If it works, it can produce not just electrical but also hydrogen and

artificial fuels which can be applied all over the United States.
Senator GRAVEL. But nobody spends any money on that.
Dr. SINGER. We need an Al Weinberg for solar power, I believe.
Senator GRAVEL. For the record, I would like to hope this study

would point in the direction to developing a prototype of systems so
that we can have an analysis, an ongoing analysis of energy needs
based upon the populations of the Nation and the world, particularly
the Nation, and that this information can be fed back to the consumer.
I think the community, the private area would be intelligent enough
to base its decisions upon the information provided.

Regardless of the cost, I think it would render a great service. Just
as we determine the energy needs of a capsule which is launched into
orbit and compute this out ahead of time, I think we are sophisticated
enough to compute the needs of the people of this country.

Senator ALLorr. Mr. Chairman, the hour is getting very late. I want
to give my colleagues an opportunity here to get into this. I was very
much interested, Mr. Wright, in your remarks about oil shale. I agree
that part of the problem is the very intricate one which involves clear-
ing up the title to that area. As you know, any efforts to do this are
often misinterpreted by those who would misinterpret anything that
you did anyway.
I think the Secretary of Interior, in taking the steps that he has, is

certainly exerting a degree of courage which we have not had in the
past on this, because everyone seems to be afflicted with hysteria con-
cerning anything that goes into energy or oil companies or coal com-
panies, anything of that nature.

It may well be, as you say, that the limitations of the leasing act
will have to be revised. I have no doubt about that. One company may
have to have more than one lease, just in order to protect its own invest-
ment, and the technology that goes into it. Most people don't realize,
for example, that when you talk about 50,000 gallons, you are talking
about an investment or one operation of 50,000, you are talking in
terms of an investment somewhere in the neighborhood of $135 to
$150 million.
So, if you talk in terms of, say, a million, you are talking about 

probably the largest single private enterprise investment that ever has
been made in this country.
Mr. WRIGHT. If I might respond for a moment, the oil shale re-

sources are very great in this country and to give an order of magni-
tude, our crude oil resources are currently booked at 39 billion barrels
in this country. We have numerous figures as to what the oil shale re-
serves might be, depending upon what kind of quality and arithmetic
that you use, but I know President Nixon used a figure of 600 billion
at one time.
Now, we don't think this is a practical figure insofar as the com-

mercial operation is concerned, but it does indicate that the reserves
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are very, very great and that this is an important source of energyfor the United States.
. Now, the problem that we see with the Federal Leasing Act of 1920is that there is a limitation of 5,120 acres of Federal oil shale lands toany one company or individual. We all know that any new technologi-cal process that is put in for the first time has difficulty and problemssuch .as the people did in Canada with the investment. Now, if a firmis going to go into one plant of 50,000 barrels a day on one tract withthe anticipation that this pioneer plant will probably be a money loserand he has no further opportunity to go into additional plants with
additional oil reserves, why it is very difficult to make that first deci-sion with any kind of justification.

So, when you think of the needs of this country insofar as energy isconcerned, when you think of the tremendous reserve out there or
potential reserve, if it can be economically developed, why, we need a,process whereby it can be an ongoing development. When we are look-ing ahead to 10 to 15 years and we see imports in the country, let's sayassuming nothing else changes, of the order of 10 to 15 million barrelsa day and we think any one company can't build but a 50,000 barrel
a day plant, it is just inconceivable that you can get enough people to
ever develop this reserve.
Senator ALLorr. I think this poses the problem very well. I want to

just touch on a couple of points. First, your point with respect to sales
of offshore leases. That is the present relatively small leasing area with
the emphasis on the bonus. As I gathered you feel that this may inure
to the immediate benefit of the Federal Government, but not neces-
sarily to the identification of long term reserves.
Mr. WRIGHT. I think what we need is a national reserve to develop

in an orderly fashion our energy reserves of this country. When you
look at the possibility for oil and gas, we have produced about 100
billion barrels of oil to date. We have roughly 40 billion on the books
as being available for production, but the national petroleum council
exploration group have a national resource figure of something like
300 billion barrels of oil which have been created in the offshore, and
we need an opportunity to work in the areas where we think this might
best be located.
The most prospective areas in the United States are in the offshore,

east-west coast, Gulf of Mexico, and in the more remote areas such as
the Arctic. In order for us to develop these energy resources, we
need to have the door open so that we can explore and so that we can do
this. I think perhaps the Federal Government can do more to solve the
energy problem by opening up exploration in these frontier areas
than any one thing that they might do and this comes as no cost to the
Government.
Senator ALLOW. On the other hand, Mr. Wright, while I think your

statement is true, the minute that any public official, and this means
the Secretary of Interior—the last Secretary of Interior would hardly
touch these things, particularly oil shale. If he opens this up .along
lines that you suggest, which would tend to minimize the present in-
come of the Government but maximize the identification of reserves, he
would then immediately be accused of engaging in a giveaway to the
big oil companies of the United States.
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I am putting this out very flatly and that is one of the problems which
I think everyone at this table here realizes.
I would like to say to Dr. Weinberg one thing relative to your

demographic policy statement, Doctor. One thing I think you have to
realize first of all is, in my opinion, at least, that you can't say "this is
a good area, here is a lot of land, this would be a good place to have a
lot of people living and we will therefore put a powerplant there." You
have to have an economic justification for those people living there.
They have to be able to make a living and the installation of a power-
plant there is not necessarily the means of making a living. But the
means of making a living must be there.
You may not have an economic access, for example, to raw materials.

I think there is something in what you say, but frankly I don't think
this would work out.
Then I would like to point out that in many of our western States,

my own State being one, that in general this is true of all of the
western States except Washington, Oregon, and California, that from
the 100th meridian west, the problem is basically one of water. How
much population can you support with the water that is presently
available?
Most of these States now are going to the full extent, or exercising

the maximum of their ingenuity to support the water needs of popu-
lations that they have now, and that they see in the near future.
Third, on this general subject, and I am making statements rather

than asking questions because I want to let Senator Stevens and Sen-
ator Bellmon get in here—I think this is the subject that Senator
Gravel got into deeply—Congress is partially responsible for this.
In fact, I think it is to a great extent, responsible for this. I think sec-
tion 102 of the Environmental Quality Act of 1970 was necessary. At
least something of this sort was necessary. But the failure of Congress
to put lines around it, the way it could be used, has proliferated a
great deal of litigation to the point where it is being used in most
absurd instances.
For example, today in Colorado, a town of 12,000 or 14,000, a rela-

tively new city of the last 20 years, is being sued to 'keep them from
running a pipeline for 20 miles to provide the city with adequate water,
for municipal purposes, not industrial or agricultural purposes. They
actually have a suit brought by a group of people who probably can't
represent more than 300 people, although there are probably 100,000
people involved who will be affected by it.
So, I think we ourselves in writing the laws have perhaps written

them in such a way—you have the Environmental Protection Agency,
you have the Council on Environmental Quality, and frankly even
today, although they both have been in effect, EPA for over a year,
year and a half, Environmental Quality Council since 1968, we still
don't know where the actual powers of one begin and the other takes
up.
Then I would like to say, finally, to Dr. Singer, I would be glad to

discuss this for several hours, your remarks about governmental re-
search. In my opinion, placing research in Government per se does not
guarantee results.
Having served on the appropriations committee for some 14 years

now, 13 years, I guess, and having dealt with many of the govern-
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mental research projects, I would have to take my hat off for primacy
of drive to NASA, in the accomplishment of its purpose as far as
governmental research is concerned.
The tendency is that when you have research by grant of contract,

the person at the other end knows the longer the contract stretches
out the longer he has an income. This is probably saying it pretty
roughly, but nevertheless I think it is true.
I will yield to my colleagues here.
Senator STEVENS. I don't have any questions. I believe the gentle-

men have contributed greatly to the study that is underway, and I
would echo what Senator Allott said. It seems to me those of us who
have participated in framing the legislation which created the Na-
tional Environmental Policy Act had no idea that we were setting up
a means whereby those who would want to prevent development could
use a tool that we created to assure development would meet the high-
est standards. These few people could also use that tool to retard
development.
I would hope that sometime in this study we would be able to relate

the stated goal of full employment to the powers of those few people
who are using the courts to retard development.
I would ask the chairman if we could not have some legislative over-

sight hearings with regard to the environmental protection act to see
just exactly where these 102 statements are going and how much the
courts have been used to frustrate our purpose in securing definition of
the standards that the Government must meet as opposed to building
additional fences and building additional barriers to prevent it.
I would have one last comment, that is that the gentleman raises

the question of depletion allowances and those incentives built into
the law to secure exploration and development of our energy resources,
and he relates this to the national security.
I would hope another outcome of this hearing would be that we

would differentiate between economic security and national security
in a defense sense, because anyone who wants to relate depletion al-
lowance reductions to national security I think ought to follow through
and see how much of that energy resource is used by the Department
of Defense and how much of it is used to secure economic security
for our people.
That is what we are talking about in terms of energy supplies,

economic security, and not national security in a defense sense. I just
can't understand how we should relate the two, but I do understand
that the concept of the social cost of dealing with these programs ought
to be borne by those who benefit from them.
I think we would all agree with that as a basic principle as we come

to this study. But particularly, I took the occasion on one of my peri-
odic trips home to read through these staff papers and, gentlemen, I
don't know if you had the opportunity, but there is a very good basis
here for the study we are involved in. I want to thank you for partici-
pating because I feel that what we ought to do with these papers, not
only the background documents, but the presentation of the panel to
the committee, I think we ought to provide them to the universities
of the country to stimulate some thought by our young people as they
are questioning the goals we have established in the past and question-
ing the moneys we used to obtain those goals. The young people should
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participate in trying to define the goals of the future and take the
responsibility of assisting us to determine how we can get the energy
supplies necessary to meet those goals if they are goals for the Nation
as a whole. But I really think you have contributed substantially to the
standard.

Senator GRAVEL. Senator Bellmon ?
Senator BELLMON. Thank you, Mr. Chairman.
I would like to compliment the panel on what I think has been an

excellent series of statements. I haven't had a chance to read them all,
but I intend to. I hoped this morning our witnesses might come up
with more specific ideas about how we go about meeting the reasonable
energy needs of the country and perhaps in your full statements you
have gotten into that more.
I would like to ask Mr. Bradshaw a question. You said we should

assign social costs to the product in the existing markets. I remember
reading recently in one of the news magazines about a situation in
Japan where one of the companies discharged a fluid into a stream
and made something like 400 people ill. The solution that the Japanese
came up with was not to make the company stop dumping the pollut-
ant, . but rather to make the people move. The Japanese company
making this product is probably marketing it here in competition with
the company that meets its environmental standards.
My question is: How do we get around that situation?
Mr. BRADSHAW. You raised the entire issue in terms of how far can

we go in terms of assessing our environmental costs of our industries
when nations in the world would compete but do not do so. Can we af-
ford to have our copper industry located in Africa and in South Amer-
ica rather than in the western States of the United States? I don't
know.
Senator .BELLMON. Can we ask Texas for an oil committee in Okla-

homa to dispose of its soil water and therefore increase its cost of pro-
duction when a company on the Persian Gulf doesn't have to do this?
Mr. BRADSHAW. I think we are going to have to.
Senator BELLMON. Where does the Government get into this role of

making sure our companies are competing in a game where the rules
are the same?
Mr. BRADSHAW. I think in the case of some of the commodities like

oil, copper, and so forth, these must be continued protected commodi-
ties for the United States, since we will be writing into those commodi-
ties much higher costs in the future than we have now, and they are
essential for the national welfare.
This will be a national cost that can only be assessed at the national

level.
Senator BELLMON. I would like to ask Mr. Bagge a question about

his proposal for a living agency to monitor changing energy conditions.
What kind of commission did you have in mind? You have been

on the AEC and I have talked with you, and I believe we had as good
a performance as we might hope for.
Do you see a better kind of agency?
Mr. BAGGE. On a legislative level, there is no agency in the Congress

to which we can turn for the development of nuclear energy established
by the Congress following, really, World War II, and the commitment
to use nuclear development in the civilian sector.
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Apart from that mission oriented agency, there is no single agency
such as the Joint Committee on Atomic Energy that gives living,
breathing,. continuing oversight over energy problems.
So, I think the Congress of the United States, recognizing now that

we move from an era of apparent plenty to real scarcity, has to address
itself by, it. seems to me without appearing presumptious, creating on
the legislative level a living body, a joint committee, if you will, over-
sight committee with respect to all energy, not to have the single focus
on nuclear development. I think this is the first step.
I think in the executive department of the Government we have no

cohesive overview in the executive department. The administration has
a present proposal now to establish a Department of Natural Resources,
but nevertheless the Secretary of Interior's responsibilities so far
transcend energy, that this is a step in the right direction.

It seems to me the fragmented approach which we as a nation have
taken, which the Congress has taken and if we talk in terms of a sys-
tems approach, that is a pretty sophisticated concept when we are
dealing with this whole issue in a primitive way as a Government
apparatus.
So, I would say not in the elite's group, because part of our national

goal has concern about elitism. I think we can have plenty more prob-
lems by establishing a super-energy agency, but I think in the checks
and balances of the Government with the legislative body dealing with
energy problems in a cohesive way, with the executive body dealing
with it, this is my concept of a living agency.
One of our problems has been when we locked into law fuel policies

in the formulation of the National Gas Act and the Power Act, the
whole process dosn't respond. That is low-cost power. We have moved
from low-cost power after the blackout of 1965 to secure and put pres-
sure on the industry to build in more reliability, and we moved from
that to building in environmental sensitivity.
So, the goal of low-cost power did, as it is written in the Power

Act, it seems to me, is anachronistic. The way we wrote into the Gas
Act, the goal being low-cost gas, has now served to frustrate our na-
tional goals.
So, I mean a "governmental apparatus that is broad in prospective,

first of all, and has a continuing responsibility to oversee energy prob-
lems and not deal with it going from one crisis to another. This funda-
mentally is my view.
Senator BELLMON. You see this being made up more of legislative

than executive positions, is that right?
Mr. BAGGE. It has to be both. I am raising the question really in my

paper here of whether or not we are talking about an energy policy.
If the Congress would articulate an energy policy and lock it into
policy, and with these new goals, 20 years from now we will be going
through the same period of agonizing reappraisal that we are going
through at the -present moment in trying to extricate ourselves a good
deal of the political rhetoric that was developed in the -1930's which
led to our energy policy.
So, I think it is a combination of both on a legislative level, and

executive level, and certainly on regulatory level as well.
Senator BELLMON. You are not suggesting that we not have set

energy policy, but rather that we have one which would be continually
reviewed and changed.
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Mr. BAGGE. I would submit when this study is concluded and we
have a censensus on an articulated energy policy in its relationship to
national goals, that there be established within the Congress a joint
committee, oversight committee, which would do for the entire energy
spectrum what the Joint Committee on Atomic Energy has done for the
development of nuclear power in this country.
Senator BELLMON. Thank you, sir.
I would like to ask Mr. Ikard a question. You sort of startled me

when you seemed to suggest in your remarks that we might have to
move away from a high energy use to a use of less energy.
Are you suggesting that perhaps we limit the horsepower in auto-

mobiles, or we try to keep them from heating their whole houses as we
do in air conditioning?
Mr. IKARD. No. I am merely suggesting that there is a point where

you might look at the amount of energy that is being consumed. I am
not suggesting that point is in the present or in the immediate future.
Senator BELLMON. As a practical matter, how do you limit energy?

Are you suggesting that the costs go up so that people are more care-
ful and concerned with it? How do you go about getting people to
realize that energy is not a limitless resource?
Mr. IKARD. I would agree with what Mr. Bradshaw and others have

said here, that the social part of this must be built into the price and
cost. When it is, that necessarily will go up. I would expect at least
the average person would expect to know more about his use if that
situation occurs, and I think it must occur.
If I may make one comment on another point, with your permis-

sion, just so the record won't appear blank on this. With reference to
the tax treatment, particularly with reference to percentage of com-
pletion which at least as far as we are concerned we did not consider
it to be particularly defense oriented, but rather as a capital recoup-
ment which is the income tax and constitutional amendment provided
for in the laws, attempt to reach income and without devoting any
great discussion of the tax treatment here, I think we all know that
through the process of arriving at percentage of completion, various
different methods of measuring capital consumption were tried and
eventually this method, as inexact as it may be, was devised to measure
the amount of capital consumed and capital recoupment.
I know this is a controversial area, but I think that is the reason for

it, rather than national security.
Senator BELLMON. Mr. McCloskey, on page 11 of your statement

you say that a growing monopoly among energy companies helps us,
pointing out a few large corporations to suddenly contrive these prob-
lems.
Do you know why it is that an oil company goes into a coal business?

In your judgment, why does a company like Continental Oil go into
the coal business at all?
Mr. MCCLOSKEY. I don't presume to have any insights as to why

the disintegration of companies is occurring, but I was observing that
the occurrence of it does put them in a position to act in concert and
to influence public policy.

Senator BELLMON. You seem to indicate that the company wants a
monopoly in energy. Is this your belief?
Mr. McCLosKEy. I wasn't particularly addressing myself to the

question of monopoly per se, but I was addressing myself to the inter-
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locking nature of many of these firms and the fact that it did facili-
tate this kind of cooperation that certainly raises questions about the
nature of some of these short term shortages.
Senator BELLMON. Do you know of any company that has ever con-

trived an energy crisis?
Mr. MCCLOSKEY. In my paper, as you know, I do discuss a number

of the short term shortages which allegedly occurred in the last few
years, and I 
Senator BELLMON. Could you document one of those crises for the

record? I would like to know where you get this conclusion. It would
be helpful if you could give us facts that led you to make that state-
ment.
Mr. MCCLOSKEY. I would be glad to elaborate on that.
Senator BELLMON. Mr. Wright, you are, of course, in the energy

business. I would like to ask you two quick questions.
One is: Do you believe, with the energy industry in this country op-

erating under the present rules and the laws, that we have the in-
centives and the price structure we have, and have the energy industry
meet the reasonable energy demands of this Nation, say, for the next
20 years?
Mr. WRIGHT. Unless the Nation changes policy wisely, I don't think

we can. I think we are operating within the present government poli-
cies that we have today. I think it is impossible for it to do this.
Now, I think there are• a great number of changes in policy that

can be made that can certainly expand our energy sources. Whether
we come to 100 percent self-sufficiency, say, by 1980, I would hesitate
to promise, but I think we can considerably improve our situation.

Senator BELLMON. You are saying if we change the laws?
Mr. WRIGHT. Certain policies. By this, I am talking about policies

regarding the availability of land which I discussed earlier, but also a
number of other things which need to be done, such as accelerating
the development of nuclear plants, bringing these on stream faster,
working out the problems so these can be constructed faster and more
efficiently.
We need to have the technology developed so that gas or coal can

come into the energy picture with greater strength and more growth.
So, we have to look at this energy picture and not only for oil and gas
or coal, but we need to work along a. number of fronts so that each
one of these energy sources can make a real contribution to the
problem.
I do think if we put our efforts in this direction we are going to

greatly resolve the problems we have before us.
Senator BELLMON. Well, what you said then, is that the companies

have the ability and I assume we have the natural resources, and the
problem, as you analyze it, is the one of government regulations or of
the laws that we now have on the books?
Mr. WRIGHT. To a great extent, yes. It calls for direct governmental

action, too.
Senator BELLMON. SO, if we do our work, you feel that the energy

industry can meet its responsibility?
Mr. WRIGHT. Yes.
Chairman JACKSON (presiding). Senator Hansen?
Senator HANSEN. I am indeed sorry that I was not able to be here

to listen to each of the statements made by this very excellent panel.
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I compliment the leadership for having brought them together. I do
intend to read the papers as quickly as I have time.
We have been engaged in an executive session of the finance com-

mittee this morning and I thought my presence there was indicated.
I would like to ask, if I may, that we be permitted, if others care to
join with me, to submit questions after I have had a chance to read
the papers and ask that those questions and answers be included in
the record.

Senator GRAVEL. That would be entirely in order.
Thank you, gentlemen.
I think we are to reconvene at 2 o'clock.
(Whereupon, at 1 p.m., the symposium was recessed, to reconvene

at 2 p.m., this same day.)

AFTERNOON SESSION

Senator ALLorr (presiding) . The committee will come to order.
This afternoon the panel consists of the following—if any of this is

incorrect, please inform me—Mr. George Taylor for Mr. Biemiller,
Tom Kimball, Dr. Kinsey, Mr. John McLean, Carl Madden, Robert
Mead, Prof. Walter Mead, H. J. Young accompanied by John J.
Kearney, and Dr. Zandi.
Are there any others?
I presume some of us at least were here this morning and I believe

we will follow the same format that we did this morning.
We have a pending bill on the floor and we don't know when we will

be interrupted by that.
I might say, unless any of you feel offended, at approximately 2:20

I will have to leave for 15 or 20 minutes, but I will return, so I don't
want you to be offended if I suddenly absent myself.
First of all, without objection, each of the statements of the people

this afternoon will be inserted in the record as it is delivered. Then if
we can follow this morning's format of having you comment upon
your statement, summarizing as much as you conveniently can, but,
on the other hand, don't leave out anything that you think is impor-
tant. We will try to make as much progress as we can this afternoon.
The first witness

' 
then would be George Taylor, for Mr. Biemiller,

legislative counsel, AFL-CIO.

STATEMENT OF GEORGE TAYLOR ON BEHALF OF ANDREW
BIEMILLER, LEGISLATIVE COUNCIL, AFL-CIO

Mr. TAYLOR. Thank you, Mr. Chairman.
For the record, my name is George H. R. Taylor, economist in the

research department of the AFL-CIO, and secretary of the AFL-
CIO Staff Committee on Atomic Energy and Natural Resources.
We have been requested to brief our statement, so I will try to do so

within the framework of the time we have available. On behalf of the
AFL-CIO, I appreciate the invitation to appear before this commit-
tee, and discuss with you the vitally important subject of energy policy
and national goals, as the beginning of the broad national fuels and
energy policy authorized by Senate Resolution 45, passed on May 3,
1971.
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We support the goals of this study, although with a modest appro-
priation, a small staff, and less than a year between now and Septem-
ber 1, 1972, when its findings and recommended legislation are to be
reported to the U.S. Senate, its scope may very well be restricted.
It is important that the Congress take a hand in evaluating and

dealing with the crucial problem of energy in America. In order to
carry out its constitutional functions responsibility ancl respectively
to new problems or unresolved old ones, to assess policies and pro-
grams proposed by the executive, the Congress should undertake more
broad and sweeping studies of this nature.
The findings and recommendations stemming from the fullest pos-

sible implementation of Senate Resolution 45 should result in a yard-
stick to measure the President's energy message of June 4, 1971, which
in our opinion, is not an adequate blueprint for the Nation's energy
policy.
We have been asked to direct our comments today to the relation-

ship between energy and America's own long-range national goals.
As the study plan for this resolution correctly states, such policy,
existing or proposed "* * * touches at some point on virtually all of
the country's national goals."
As an organization of workers, we are understandably preoccupied

with maximum and stable full employment at living wages.
Accordingly, and for more than a decade, the policy statements

adopted by the AFL—CIO, dealing with natural resources and energy,
have reiterated that abundant energy supplies at reasonable prices
must be secured for this Nation under policies which aid in achieving
the goal of the Employment Act of 1946. That goal was that the
National Government, in cooperation with management, labor and the
public, do everything possible to achieve maximum and stable employ-
ment, and promote free, competitive enterprise.
Over this period, the AFL--CIO has also called for a comprehensive

national energy policy to be so conducted as to protect and preserve
the environment, guard against monopolization, protect the interest
of the consuming public, and overcome duplication of functions and
waste among scattered Federal agencies. To this aim, should be added
an evaluation of the State, local, and private institutional roadblocks
which lie in the way of achieving the best and most enlightened
economic and social results from energy development and use.
The basic question to be solved is what major national goals should

United States energy policy assist in meeting.
One, maximum employment: This goal, as I have previously stated,

lies at the heart of organized labor's consideration of the uses to which
energy should be put. There are two major areas of our concern:

First, since energy, in all of its uses, is the material underpinning of
a strong economy, it is of enormous importance that problems of
supply, future demand, and cost, be dealt with.
Energy technology, like other technologies, has galloped far ahead

of social constraints on its use, and institutions established to give
them proper direction and exercise proper control in the national in-
terest. Our own unions are in many cases the frustrated victims of
technological innovations, both in energy and other fields. Our fears
of new technological development throwing workers out of their jobs
is one which as long as present conditions prevail will result in resist-
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ance to national policies which fail to consider and properly ameliorate
such side effects.
When we talk of maximum employment, we also mean maximum

employment at a living wage. With nearly 30 percent of our popula-
tion working at wages at or near the poverty line, the benefits and
comforts of a decent standard of living, enjoyed by other Americans,
are not only an unattainable dream, but too often a bitter mockery
among the poor of the cities and the rural regions as well.
Mr. Chairman, I recall that some 35 years ago the Congress and the

President decided that people who lived on farms and had been denied
central station electric service by private power companies since the
dawn of the electrical age were entitled to help from the Federal Gov-
ernment, to be provided with electricity. This national goal was set
forth and implemented by the Rural Electrification Act of 1935. Now
only a handful of farms in America are without electricity.
But while the comforts and labor saving aid of electric energy are

potentially available to nearly everybody, rich or poor alike, the poor
can only benefit from a few of the uses because they cannot afford
major electrical appliances or pay the utilities bills for their use.

Benefits from energy denied to those who need it the most can and
surely will, with other deprivations, add to the simmering social
unrest and loss of faith in our democratic institutions.
We therefore urge most strongly that among the fruits of this

study there must be developed a means by which energy will con-
tribute most meaningfully to attainment of sustained, high-wage em-
ployment, and a decent standard of living for all Americans. We
wish it to be fully understood that we don't mean a gimmick standard
of living, but one which enables a worker to obtain and enjoy the
meaningful and necessary benefits of housing, education of his chil-
dren, health services, recreation, and security at retirement.
Two, protect and preserve the environment: The combustion of

energy fuels causes air and water pollution, creates conflicts over
land use policy, complicates transportation, ravages land, and adds
to the enormous burden of solid wastes.
This has brought about a new and deservedly serious factor to be

considered with regard to the development and uses to which energy
is being put. Many people, including our leading environmentalists,
have called attention to the abuses of an energy-intensive society.
Some, observing the ruthless and exploitive extraction of raw materials
from nature, their use without social controls, and their disposal with
no regard for ecological insults, have concluded that there is a irre-
conscionable conflict between energy and the environment. They con-
clude that America can well drown, weighted down by the latest
gross national product report. A runaway technology, they feel, has
created this doomsday situation, and therefore it would be an irony
to depend upon this same technology to right its own wrongs.
Thus, there have arisen able discussants setting forth the theme of

"no growth" of energy development and use, appearing to have
adapted Sir John Maitland's aphorism that "all power corrupts"
and paraphrased it to state that "all power pollutes."
The AFL—CIO position on this issue has been set forth numerous

times over the years. Even if population controls become effective,

70-360 0-72--pt. 1-13
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the next three decades will see an absolute numerical growth in num-
bers of people. The indispensable energy demands of those additional
people must be satisfied in order to help supply their basic physical
demands, particularly those of the lower-income groups, and the need
to have the material means of sustaining full employment of an in-
creasing labor force.
While there are many unessential products of our civilization that

waste raw materials and energy fuels, this fact does not in any way
substantiate an argument that decisions made now to limit energy
growth can do anything more than create vast and perhaps insoluble
problems for the next generation in order to assuage environmental
fears of today.
The Congress has already set environmental goals in the fields of

air and water pollution, and has begun to attack the problem of
solid wastes. Much needs to be done, but the national goals of a clean
environment have been stated. As we see it, these goals can and must
be reconciled with America's needs for energy. A reoriented tech-
nology controlled by wise public policies, we believe, can do the job
required.
A reoriented energy technology would move away from energy

fuels which pollute to those which pollute less, or are more susceptible
to control techniques. It would include shifts from fuels in short
supply to those not so threatened.
For example, we believe that fusion power is a better longer rangeanswer to the Nation's future requirements for energy than the presentgeneration of water reactors, or the breeder reactor. The latter raisesthe question of the production of a material of almost unbelievabletoxicity, and the risks of commercial use of a material which is suit-able as a nuclear explosive, even though it would conserve the uraniumfuel reserve. We believe that efforts to achieve an economically feasibleuse of fusion power should be greatly intensified.
We also associate land use and land destruction in connection with

extraction of energy fuels and their use, with the need to develop poli-cies which will serve people and preserve the land. Expanded use ofcoal has resulted in strip mining without adequate provisions for rec-
lamation. In our Federal public domain 

lands, 
archaic laws such as

the Mining Act of 1872 allow acquisition of land held in trust for the
people of this Nation for minerals exploitation, when such lands
should at most be leased with only mineral rights granted and strong
restriction against environmental damage. That is why we support
pending legislation introduced by the chairman of this committee to
eliminate this old law and provide for leasing only.
In connection with the Federal domain, organized labor has sup-

ported for years the development of the Nation's enormous oil shale
resources only in such ways as will preserve the environment. We
fought against proposals by the previous administration to allow even
prototype leasing for extraction of oil shale until all questions

' 
includ-

ing environmental, had been properly studied and resolved. ,Accord-
ingly, we oppose immediate leasing proposals announced in the Presi-
dent's energy message.
Three, protection against monopoly: One of the more cherished na-

tional goals, implemented by statute, programs, and court cases by the
score, is that of fostering free competitive enterprise and guarding the
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American economy in all of its component parts against monopoliza-
tion.

It is not necessary for me to recite all these, although it should be
mentioned that in the growth of the Federal Government' resources
development programs over the past century this goal has been enunci-
ated in statutes adopted by the Congress from the General Dam and
Reclamation Acts of the early 1900's to the Atomic Energy Act of
1954, and beyond.
But .since World War II there has been an ominous trend toward

reduction of competition and growth of monopoly in the energy field.
The reduction of competition has not only been among companies,

particularly in the petroleum industry, but among energy fuels
themselves.
For example, in 1970, of the 25 largest petroleum companies in as-

sets, all 25 dealt in natural gas products, 18 had moved into oil shale,
11 into coal, 18 into uranium, and seven into tar sands.
In the coal industry, four of the largest 15 companies are now oil

company subsidiaries, and oil company production of coal is 20 per-
cent of the Nation's total.
Eight of the largest oil company giants have entered the uranium

field, all of them in exploration or reserve holding, all except one in
uranium milling and mining; two converting uranium concentrate
into uranium hexafluoride, four in fuel preparation or fabrication,
five in fuel processing, and one has even built a reactor. It is obvious
that most of these, if not all, are integrating into all stages of the
uranium field cycle.
It is our belief that these developments briefly sketched constitute

the formation of energy trusts just as in the late 19th century; that
competition is systematically being bought up, just as in the bad old
days; and thus, nothing is being done about it.
If this goes on, without strong doses of antitrust medicine, or legis-

lation to break up these giant combines, there will be concentration
and entrenched dominance of all energy fuels by a handful of giant
corporations, with all the attendant evils—high prices to consumers,
undue economic and political power, stifling of healthy competition,
and threats to free political institutions.
In developing an energy policy dealing with the newly arrived and

dangerous energy trust is one of the first orders of business in connec-
tion with your study. Otherwise, the formulation of one national policy
might, in the not too distant future, be forced to deal with only two or
three, or perhaps even one, national energy industry.
Thank you.
(The prepared statement of Mr. Biemiller follows:)
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Statement by*Andrew J..Biemiller, Director, Department
of Legislation, American Federation of Labor and Congress
of Industrial Organizations, at Symposium Dealing With
Energy Policy and National Goals, Before the Senate Committee
on Interior and Insular Affairs.

October 20, 1971

Mr. Chairman: My name is Andrew J..Biemiller. I am Director of

the Department of Legislation, of the American Federation of Labor and Congress

of Industrial Organizations. I am also Chairman of the AFL-CIO Committee on

Atomic Energy and Natural Resources.

On behalf of the AFL-CIO, I appreciate the invitation to appear

before this Committee, and discuss with you the vitally important subject of

energy policy and national goals, as the beginning of the broad national fuels

and energy policy authorized by Senate Resolution 45, passed on May 3, 1971.

We support the goals of this study, although with a modest approp-

riation, a small staff, and less than a year between now and September 1,1972,

when its findings and recommended legislation are to be reported to the United

States Senate, its scope may very well be restricted.

It is important that the Congress take a hand in evaluating and

dealing with the crucial problem of energy in America. In order to carry out

its constitutional functions responsibly and respectively to new problems or

unresolved old ones, to assess policies and programs proposed by the Executive,

the Congress should undertake more broad and sweeping studies of this nature.

The findings and recommendations stemming from the fullest possible

implementation of Senate Resolution 45, should result in a yardstick to measure

the President's energy message of June 4, 1971, which in our opinion, is not

an adequate blueprint for the nation's energy policy.



193

We have been asked to direct our comments today to the relationship

between energy and America's long range national goals. As the study plan for

this resolution correctly states, such policy, existing or proposed"... .touches

at some point on virtually all of the country's national goals...."

As an organization of workers, we are understandably preoccupied

with maximum and stable full employment at living wages.

Accordingly, and for more than a decade, the policy statements

adopted by the AFL-CIO, dealing with natural resources and energy, have re-

iterated that abundant energy supplies at reasonable prices, must be secured

for this nation under policies which aid in achieving the goal of the Employment

Act of 1946. That goal was that the national government, in cooperation with

management, labor and the public, do everything possible to achieve maximum and

stable employment, and promote free, competitive enterprise.

Over this period, the AFL-CIO has also called for a comprehensive

national energy policy to be so conducted as to protect and preserve the en-

vironment, guard against monopolization, protect the interest of the consuming

public, and overcome duplication of functions and waste among scattered federal

agencies. To this aim, should be added an evaluation of the state, local and

private institutional roadblocks which lie in the way of achieving the best

and most enlightened economic and social results from energy development and

use.

The basic question to be solved, is what major national goals

should United States energy policy assist in meeting.

1. Maximum employment: This goal, as I have previously stated,

lies at the heart of organized labor's consideration of the uses to which
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energy should be put. There are two major areas of our concern:

First, since energy, in all of its uses, is the material under-

pinning of a strong economy, it is of enormous importance that problems of

supply, future demand and cost, be dealt with.

Eaergy technology, like other technologies, has galloped far

ahead of social constraints on its use, and institutions established to

give them proper direction and exercise proper control in the national

interest. Our own unions are in many cases the frustrated victims of

technological innovations, both in energy and other fields. Our fears of

new technological development throwing workers out of their jobs, is one

which as long as present conditions prevail, will result in resistance to

national policies which fail to consider and properly ameliorate such side

effects.

When we talk of maximum employment, we also mean maximum em-

ployment at a living wage. With nearly 30% of our population working at

wages at or near the poverty line, the benefits and comforts of a decent

standard of living, enjoyed by other Americans, are not only an unattainable

dream, but too often a bitter mockery among the poor of the cities and the

rural regions as well.

Mr. Chairman, I recall that some 35 years ago, the Congress and

the President, decided that people who lived on farms and had been denied

central station electric service by private power companies since the dawn

of the electrical age, were entitled to help from the federal government,

to be provided with electricity.
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This national goal was set forth and implemented by the Rural Electrification

Act of 1935. Now only a handful of farms in America are without electricity.

But while the comforts and labor saving aid of electric energy

are potentially available to nearly everybody, rich or poor alike, the poor

can only benefit from a few of the uses because they cannot afford major

electrical appliances or pay the utilities bills for their use.

Benefits from energy denied to those who need it the most, can

and surely will, with other deprivations, add to the simmering social unrest

and loss of faith in our democratic institutions.

We therefore urge most strongly, that among the fruits of this

study, there must be developed a means by which energy will contribute most

meaningfully to attainment of sustained, high wage employment, and a decent

standard of living for all Americans. We wish it to be fully understood that

we don't mean a gimmick standard of living, but one which enables a worker

to obtain and enjoy the meaningful and necessary benefits of housing, education

of his children, health services, recreation, and security at retirement.
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2. Protect and Preserve the Environment: The combustion of energy

fuels causes air and water pollution, creates conflicts over land use policy,

complicates transportation, ravages land,f and adds to the enormous burden of

solid wastes.

This has brought about a new and deservedly serious factor to be con-

sidered with regard to the development and uses to which energy is being put.

Many people, including our leading environmentalists, have called attention to

the abuses of an energy-intensive society. Some, observing the ruthless and

exploitive extraction of raw materials from nature, their use without social

controls, and their disposal with no regard for ecological insults, have con-

cluded that there is a irreconscionable conflict between energy and the

environment. They conclude that America can well drown, weighted down by the

latest Gross National Product report. A runaway technology, they feel, has

created this doomsday situation, and therefore it would be an irony to depend

upon this same technology to right its own wrongs.

Thus, there have arisen able discussants setting forth the theme of

"no growth" of energy development and use, appearing to have adapted Sir John

Maitland's aphorism that "All power corrupts" and paraphrased it to state that

"All power pollutes."

The AFL-CIO position on this issue has been set forth numerous times

over the years. Even if population controls become effective, the next three

decades will see an absolute numerical growth in numbers of people. The indis-

pensable energy demands of those additional people, must be satisfied in order

to help supply their basic physical demands, particularly those of the lower

income groups, and the need to have the material means of sustaining full employ-

ment of an increasing labor force.
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While there are many unessential products of our civilization that

waste raw materials and energy fuels, this fact does not in any way substan-

tiate an argument that decisions made now to limit energy growth, can do

anything more than create vast and perhaps insoluble problems for the next

generation in order to assuage environmental fears of today.

The Congress has already set environmental goals in the fields of

air and water pollution, and has begun to attack the problem of solid wastes.

Much needs to be done, but the national goals of a clean environment have been

stated. As we see it, these goals can and must be reconciled with America's

needs for energy. A reoriented technology controlled by wise public policies,

we believe, can do the job required.

A reoriented energy technology would move away from energy fuels which

pollute to those which pollute less or are more susceptible to control tech-

niques. It would include shifts from fuels in short supply to those not so

threatened.

For example, we believe that fusion power is a better longer range

answer to the nation's future requirements for energy than the present generation

of water reactors, or the breeder reactor. The latter raises the question of

the production of a material of almost unbelievable toxicity, and the risks of

commercial use of a material which is a suitable nuclear explosive, even though

it would conserve the uranium fuel reserve. We believe that efforts to achieve

an economically feasible use of fusion power should be greatly intensified.

We also associate land use and land destruction, in connection with

extraction of energy fuels and their use, with the need to develop policies

which will serve people and preserve the land. Expanded use of coal has resulted
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in strip mining without adequate provisions for reclamation. In our federal

public domain lands, archaic laws such as the Mining Act of 1872 allow acqui-

sition of land held in trust for the people of this nation, for minerals

exploitation, when such lands should at most, be leased with only mineral

rights granted and strong restriction against environmental damage. That is

why we support pending legislation introduced by the Chairman of this Committee

to eliminate this old law and provide for leasing only.

In connection with the federal public domain, organized labor has

supported for years the development of the nation's enormous oil shale resources

only in such ways as will preserve the environment. We fought against proposals

by the previous Administration to allow even prototype leasing for extraction

of oil shale until all questions, including environmental, had been properly

studied and resolved. Accordingly, we oppose immediate leasing proposals

announced in the President's energy message.

3. Protection Against Monopoly. One of the more cherished national

goals, implemented by statute, programs and court cases by the score, is that

of fostering free competitive enterprise and guarding the American economy in

all of its component parts against monopolization.

It is not necessary for me to recite all these, ,although it should be

mentioned that in the growth of the federal government's resources development

programs over the past century this goal has been enunciated in statutes adopted

by the Congress from the General Dam and Reclamation Acts of the early 1900's

to the Atomic Energy Act of 1954 and beyond.

But since World War II there has been an ominous trend toward reduction

of competition and growth of monopoly in the energy field.
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The reduction of competition has not only been among companies, par-

ticularly in the petroleum industry, but among energy fuels themselves.

For example, in 1970, of the twenty-five largest petroleum companies

in assets, all 25 dealt in natural gas products, 18 had moved into oil shale,

11 into coal, 18 into uranium, and 7 into tar sands.

In the coal industry, 4 of the largest 15 companies are now oil company

subsidiaries, and oil company production of coal is 20 percent of the nation's

total.

Eight of the largest oil company giants have entered the uranium field,

all of them in exploration or reserve holding, all except one in uranium milling

and mining; two converting uranium concentrate into uranium hexafluoride, 4 in

fuel preparation or fabrication, 5 in fuel processing, and one has even built

a reactor. It is obvious that most of these, if not all, are integrating into

all stages of the uranium field cycle.

It is our belief that these developments briefly sketched, constitute

the formation of energy trusts just as in the late 19th century; that competition

is systematically being bought up, just as in the bad old days; and thus, nothing

is being done about it.

If this goes on, without strong doses of antitrust medicine, or legislation

to break up these giant combines, there will be concentration and entrenched

dominance of all energy fuels by a handful of giant corporations, with all the

attendent evils -- high prices to consumers, undue economic and political power,

stifling of healthy competition, and threats to free political institutions.

In developing an energy policy, dealing with the newly arrived and dan-

gerous energy trust is one of the first orders of business in connection with your

study. Otherwise, the formulation of one national policy might in the not too

distant future be forced to deal with only two or three, or perhaps even one,

national energy industry.

Thank you.
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Senator ALLurr. The next witness is Tom Kimball.

STATEMENT OF THOMAS KIMBALL, EXECUTIVE DIRECTOR,
NATIONAL WILDLIFE FEDERATION

Mr. KIMBALL. Thank you.
Mr. Chairman, this statement is in response to your letter of Octo-ber 6, 1971, inviting comments upon phases of the comprehensive studyof national fuels and energy policy as authorized earlier this year bySenate Resolution 45. We are pleased to have been invited to partici-pate to this extent in the development of what can be one of the mostsignificant and far-reaching studies of our time.
To begin, we congratulate the committee on developing a sound,

four-part study plan, one which would identify basic national goals
and the possible alternatives which this Nation and the world can con-
sider in attaining both short-range goals—to year 1980—and those of
a long-range type—to the year 2020. We also congratulate members of
the Senate Committeeson Commerce and Public Works, as well as the
Joint Committee on Atomic Energy, for their interest and participa-
tion in this study. We regret, however, that a Joint Committee on the
Environment is not yet finalized and functioning because its members
also could make meaningful inputs into the deliberations.
In line with your request. I shall endeavor to focus these remarks

on what we consider to be the Nation's major goals, their adequacy
for the future, and their relationship to existing and proposed energy
policies.

First, as pointed out in the excellent study, "The Evolution and Dy-
namics of National Goals in the United States," as prepared by Dr.
Franklin P. Huddle, the Preamble to our Constitution sets our re-
markably concise and sophisticated general goals of great scope: do-
mestic tranquillity, common defense, general welfare, and blessings of
liberty. In our opinion, these same basic goals are valid and useful if
considered and applied in the present-day context and in anticipation
of the future. Throughout the years since that Preamble was adopted
in 1787, these goals have survived stresses and strains—and conflicts—
but, if properly directed in the light of ever-changing developments,
they still can be a cornerstone of the structure of our form of
government.
Second, of all of the national goals—either expressed or implied—

which have been developed since adoption of the preamble, concern
about man's environment is the newest. It also has the greatest rel-
evance for the future except, possibly, for national defense. If we fail
to achieve the goal of national defense, we probably will lose all of the
other values—liberty, tranquility, and the general welfare—as well.

History has recorded the great movements in this country, move-
ments which often were synonymous with national goals the initial
taming of the wilderness, settling of the West which moved progres-
sively westward from the eastern seaboard, development of fast com-
munications and effective transportation systems to link the Nation,
unification of a country torn by civil war, and development of a sound
economy based upon progress and growth. Later in this century, the
goals shifted to overcoming a deep economic depression, to defeating
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the Axis in World War II, to stabilizing the world political systems,
and to meeting or containing communism, and to conquering space.
Concern about the environment had its genesis in the Dust Bowl

days, although the dire plight of many forms of wildlife was evident
much earlier when a far-sighted president, Theodore Roosevelt, and
some of his successors, took the initial steps to preserve forests and set
aside outstanding natural areas as national parks. This era was sym-
bolized by the syndrome that all growth was good and biggest was
best. The percentage rise in the GNP was the sole index of material
and social progress. It also was the era when the costs of using the en-
vironment began to be evident. Steps initially were taken to protect
the soil and wildlife in the 1930's but the inadequacies of early efforts
at water pollution control did not become generally apparent until
the post-World War II period. This was followed by mounting con-
cern over an alarming increase in the numbers of endangered wildlife
species, pesticide poisoning, toxic substances, air pollution, noise, and
overcrowding in metropolitan areas. Then, this decade has seen the
birth of a new environmental or ecological awareness which bloomed
into a movement, one which has not yet reached its peak.

Admittedly, conflicts exist over concerns for the environment. To
achieve the type of tranquility which we regard as an essential com-
ponent of a quality type of environment, some lands which might be
used for timber or mineral production must be retained as wilderness.
Some streams with hydroelectric power or irrigation potentials must
remain undammed and free flowing. Some funds may have to be di-
verted away from other programs to finance efforts to clean up pollu-
tion, efforts we regard as truly being in and for the general public
welfare and benefit. Some agricultural production, particularly on
crops in surplus, may have to be foregone or delayed until alternative
means of pest control can be developed for potent pesticides which
pose problems of health and safety for humans, the disruption of
natural ecosystems and survival for endangered species of wildlife.
In evaluating the present for its potential effects on the future,

we must insist that this Nation adopt an approach which recognizes
values other than making or saving a dollar, one which modifies
the concept that massive and ever-increasing growth and production
is not necessarily in the general welfare. Emphasis in trade-offs must
not solely be in favor of economic benefits over the intangibles of
esthetics. The need for a dam or an SST should stand or fall on its
own merits with relation to the environment and not because of the
jobs the project might generate.
I recognize that my definition of a "quality environment" is dif-

ferent than that of some other people. I believe this Nation, despite
other factors, must provide opportunities for its people to see and
enjoy and appreciate their heritage in areas of wilderness, wild rivers,
and pollution free lakes and streams, vistas of countrysides and moun-
tains unmarred by mining scars or leapfrogging power or utility
transmission lines. However, I also recognize that some other Ameri-
cans probably would be entirely content and satisfied to work and live
totally within offices and apartments, seeking recreation and enter-
tainment in indoor facilities such as swimming pools, bowling alleys,
and theaters. It is my opinion, though, that all of us should be united
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on appreciating the benefits from controlling air and water pollu-tion, on disposing of solid wastes, on curtailing noise, and stabilizingthe human population at reasonable levels.Despite the present trend toward nostalgia, many of us recall partsof the old days which, in reality, were not so good. As a consequence,I believe that the Nation's major goal should include maintaining thehighest standard of living for its citizenry that is possible through ourmost contemporary science and technology, but entirely consistentwith the amenities of life. In my opinion, these amenities should fea-ture a viable plant and animal ecology with sufficient open space,parks, historical sites, wildlife, et cetera, the things which make lifeworth living. Without these amenities, life becomes a struggle forsurvival.
We should not look toward turning the clock back on technologicaladvances. Man struggled for centuries just to maintain an existence.Ultimately, this struggle was eased to the point where he could usehis intelligence for other interests: religion, art, music, literature, andother aspects of culture. If we plan wisely, there is no valid reasonwhy we cannot use technology to free man even more for the pursuit ofa quality type of living—if a quality environment can be maintained.As our population increases, the Nation's high standard of livingwill involve increases in the amount of energy consumed. There isno sound guarantee that future generations will not desire or demandan ever-increasing amount of energy even if the population is sta-bilized. So, we must address ourselves to how these demands are to bemet or reduced and the policies we formulate in our time well may re-quire some curtailment of the blessings of liberty assured by the Pre-amble to the Constitution.
There is, of course, a vital relationship between the topic of the dis-cussion and another which apparently will be addressed at a latertime: projections of future energy demands. I might say here that wehope and trust that this part of the study will be developed rationally,and impartially with input from environmentalists and conserva-tionists, as well as from industry. For example, we should not rely onelectric power projection needs developed solely by the electric powerindustry which, even at the time they caution against blackouts orbrownouts, actively promote the sale and use of a bewildering varietyof electric gadgets. Without attempting to be discordant or divisive,I must admit that we suspect at least some segments of the electricpower industry of having double standards when they urge citizensto sacrifice and curtail the use of home air conditioners and lightswithout apparently making the same appeals to industries which usefar more power and pay much lower rates. For example, do we reallydemand or need critical power to refine aluminum for such uses asbeverage containers ?
To elaborate, quite possibly any approach to a national energy andpolicy program should begin with consideration of the alleged "en-

ergy crisis," and an independent evaluation of the extent of it. It isindisputable that there is a need for the production of energy, or thatthere will be an even greater need in the future. The projected rate of
this growth, however, is subject to question. Available statistics pre-
dicting a doubling of energy needs each decade come from those indus-
tries and agencies which promote and profit from energy production,



203

and an independent study well may reveal a more moderate conclu-
sion, or alternatives policymakers may wish to consider. Such a con-
clusion, it follows, would set the stage for the inquiry: How much
time do we have to develop how much power?
And, it must be pointed out, objective analyses of growth rates

should not conclude the inquiry on future needs. We still have the
option to create more time for ourselves, more time to study all effects,
more time .to develop maximum safeguards for the adverse effects,
and more time to develop alternative sources. How can we create more
time in the face of growing needs: By controlling growth. This is not
to say. that we must live by candlelight, nor institute arbitrary, so-
cialistic limits on energy production. But we should explore more
fully the self-regulating economic incentives and disincentives within
our capitalistic system which will lead to the natural, gradual reduc-
tion in the rate of growth. Such incentives are not at all revolution-
ary—they are already in operation in other aspects of our economy,
and can be made even more effective through Federal policies which
promote economic growth and conservation of energy resources.
Here are some alternatives which might be considered.
For one, we should reflect upon a policy of charging rates com-

mensurate with consumption. Under present conditions, the more
electrical energy you use the less you pay for it. This, of course, en-
courages the use of electricity. By making rates at least equal to the
proportion of consumption, the major industrial and commercial con-
sumers will begin to pay their way. They might even be induced to be-
come more efficient in their consumption and operations. To the extent
industry is efficient, the extra cost will be passed along to the con-
sumer who would naturally favor the most efficient, least expensive
product. To the extent price increases reflect the true cost to the envi-
ronment, these are increases the consumer should pay.
Another alternative relates to the regulation and redistribution of

peaking power. Present production is geared to an 8-hour day, 5 days
per week. Thus, substantial overloads go to waste two-thirds of the
working day and on weekends. Pricing changes to effect a more equal
distribution of the load over a 24-hour period is another way to ease
the demand.
Another opportunity to ease the demand is by controls of advertis-

ing, implemented through pricing, legislation and/or Federal regu-
lation. It is tantamount to insanity to advertise for the increased use
of a commodity which allegedly is in short supply and dependent
upon dwindling finite resources. New York City is subject to brown-
outs and blackouts, yet advertisements for electrical appliances in all
forms are carried in all media.

Restraints in critical areas should be self-regulating and applicable
to manufacturers and sellers of energy consuming items as well as the
power industry. If the supply is short, and we all are going to pay for
increased supply, it should be unethical to "sell it while it lasts." Then,
if self-regulation does not produce the necessary results, governmental
regulations will be necessary.
There are other ways of making the best use of technology and rate

regulation to promote better uses of energy. Rapid transit moves more
people—and usually faster—than individual autos at a better outlay
in energy. Conservation of thermal discharges, now considered "waste
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heat ;" auto commuter taxes; building code improvements requiring
greater insulation are a few of the other methods by which energy
conservation can be promoted.
In summary, therefore, we can make the following specific recom-

mendations which are fundamental to an overall view of the energy
problem:

First, we should make an independent, objective study of the real
power needs in this country. Concurently, we must implement those
economic and other policies which will make power use more efficient
and bring its mushrooming consumption under control. We cannot
meet the crisis by simply feeding it.
Second, in our opinion, the highest national priority should be di-

rected toward developing the ultimate energy source, the controlled
fusion of the atom. This is the source of energy that powers the uni-
verse and, regardless of our insatiable appetites for energy, if this
technology could be harnessed along with control of radioactivity and
waste disposal, our problems about energy and its most adverse effects
on the environment would be eliminated. In my view, we should make
an immediate commitment to give this development the highest pri-
ority, both in terms of financial support and in talent from the scien-
tific community. I say this in recognition of the fact that success well
may not be immediate. The observation that a possible breakthrough
may be 50 years off with maximum effort is all the more reason to get
started now.
Third, in the interim, more conventional nuclear power may pro-

vide the best answer for our power needs in the next few decades. Our
fossil fuels are finite. They are being used at an increasingly alarming
rate. Consequently, we must consider the type of energy which not
only consumes fuel but creates it as well; this is, of course, the advan-
tage of the nuclear breeder reactor, a program which should be in-
tensively explored with a suitable financial and scientific commitment.
It must be acknowledged, however, that nuclear power and especially
the breeder reactor presents radiological problems in process, storage,
and waste disposal to which we presently do not know all the answers.
It is important that we find these answers before we commit ourselves
fully to the program. Our commitment to resolving these problems
should be equal to the investment in breeder reactor development.
Fourth, another prime objective must be in developing an inventory

of the other sources of energy with the view toward determining apriority of use for limited fossil fuels.
Economics, of course, will and should play an important part in the

development and utilization of these types of fuels for energy. Here itis important to insure that the costs of maintaining a suitable environ-
ment, such as the expenses of reclaiming areas strip-miner for coal or
in assuring the cleanup of oil spills attendant to production and dis-
tribution are assessed as a cost of doing business. These costs can beidentified or assessed for environmental taxes or performance bonds.
It probably should be pointed out here that the supplies of fossil fuels
are exhaustable, that they have many other uses in addition to sources
of energy. Consequently, if the Nation could rely largely upon nu-clear sources for the generation of electrical energy, the carbon-based
fuels could be held in reserve for other purposes, including medicines.
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To conclude, we have many scientific societies such as the Wildlife
Society, Society of American Foresters, American Association for the
Advancement of Society, and the Range Management Society which
are well-organized and functioning. These scientific societies should
be utilized to the fullest extent of their professional competence in
order to ensure environmental assumptions are correct in dealing with
the development of energy sources.
And, finally, any formulation of a national policy on energy and the

environment must provide visibility to the public. Public hearings and
strict conformance to provisions in the National Environmental Policy
Act offer ideal vehicles for public discussions and inputs into develop-
ments of energy systems. Many well informed and conscientious
Americans are thinking about where the never-ending projections of
energy are taking us, and they have ideas worthy of consideration.
As a matter of fact, the citizen, through the processes of public hear-

ings, forums, educational systems, and mass media can present the po-
sitions and attitudes toward final determinations of what tradeoffs are
made. These decisions should be made by a fully informed citizenry,
with the alternatives, options, and tradeoffs before them for consider-
ation, not solely by industry interested in making a profit or by gov-
ernmental agencies who may be subservient to political considerations
or by the eco-freak or even the organized environmental organizations.
In the final analysis, the arbiters of tradeoffs and social progress, in

whatever form it takes, must rest with the people. If so, it would be
fully in context with the basic national objectives set out in the pre-
amble to the Constitution and adopted in 178'7.
Thank you again for the invitation and opportunity of making

these comments.
Senator BURDICK (presiding) . Thank you, Mr. Kimball.
(Mr. Kimball's prepared statement follows:)

70-360 0-72—pt. 1 14
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National Fuels and Energy Policy 

PAPER PRESENTED BY THOMAS L. KIMBALL, EXECUTIVE DIRECTOR, ON BEHALF OF THE NATIONAL
WILDLIFE FEDERATION BEFORE THE SENATE COMMITTEE ON INTERIOR AND INSULAR AFFAIRS

October 15, 1971

Dear Mr. Chairman:

This statement is in response to your letter of Oct. 6, 1971, inviting comments

upon phases of the comprehensive study of National Fuels and Energy Policy as

authorized earlier this year by S.RES.45. We are pleased to have been invited to

participate to this extent in the development of what can be one of the most signi-

ficant and far-reaching studies of our time.

To begin, we congratulate the Committee on developing a sound, four-part study

plan, one which should identify basic national goals and the possible alternatives

which this Nation and the world can consider in attaining both short-range goals (to

year 1980) and those of a long-range type (to the year 2020). We also congratulate

members of the Senate Committees on Commerce and Public Works, as well as the Joint

Committee on Atomic Energy, for their interest and participation in this study. We

regret, however, that a Joint Committee on the Environment is not yet finalized and

functioning because its members also could make meaningful inputs into the delibera-

tions.

In line with your request, I shall endeavor to focus these remarks on what we

consider to be the Nation's major goals, 'their adequacy for the future, and their

relationship to existing and proposed energy policies.

First, as pointed out in the excellent study, "The Evolution and Dynamics of

National Coals in the United States," as prepared by Dr. Franklin P. Huddle, the

Preamble to our Constitution sets out remarkably concise and sophisticated general

goals of great scope: domestic tranquillity, common defense, general welfare, and

blessings of liberty. In our opinion, these same basic goals are valid and useful

if considered and applied in the present-day context and in anticipation of the

future. Throughout the years since that Preamble was adopted in 1787, these goals
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have survived stresses and strains--and conflicts--but, if properly directed in the

light of ever-changing developments, they still can be a cornerstone of the structure

of our form of government.

Second, of all of the "national goals" (either expressed or implied) which have

been developed since adoption of the Preamble, concern about man's environment is the

newest. It also has the greatest relevance for the future except, possibly, for

national defense. If we fail to achieve the goal of national defense we probably

will lose all of the other values--liberty, tranquillity, and the general welfare--

as well.

History has recorded the great movements in this country, movements which often

were synonymous with national goals: the initial taming of the wilderness, settling

of "the West" which moved progressively westward from the eastern seaboard, develop-

ment of fast communications and effective transportation systems to link the Nation,

unification of a country torn by civil war, and development of a sound economy based

upon "progress" and "growth". Later, in this century, the goals shifted to over-

coming a deep economic depression, to defeating the Axis in World War II, to stabili-

zing the world political systems, and to meeting or containing communism, and to

conquering space.

Concern about the environment had its genesis in the Dust Bowl days, although

the dire plight of many forms of wildlife was evident much earlier when a far-sighted

President, Theodore Roosevelt, and some of his successors, took the initial steps to

preserve forests and set aside outstanding natural areas as national parks. This era

was symbolized by the syndrome that all growth was good and biggest was best. The

percentage rise in the GNP was the sole index of material and social progress. It

also was the era when the costs of using the environment began to be evident. Steps •

initially were taken to protect the soil and wildlife in the 1930's but the inade-

quacies of early efforts at water pollution control did not become generally apparent

until the post-World War II period. This was followed by mounting concerns over an

alarming increase in the numbers of endangered wildlife species, pesticide poisoning,
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toxic substances, air pollution, noise, and overcrowding in metropolitan areas.

Then, this decade has seen the birth of a new environmental or ecological awareness

which bloomed into a movement, one which has not yet reached its peak.

Admittedly, conflicts exist over concerns for the environment. To achieve the

type of tranquillity which we regard as an essential component of a quality type of

environment, some lands which might be used for timber or mineral production must

be retained as wilderness. Some streams with hydro-electric power or irrigation

potentials must remain undammed and free-flowing. Some funds may have to be diverted

away from other programs to finance efforts to clean up pollution, efforts we regard

as truly being in and for the general public welfare and benefit. Some agricultural

production, particularly on crops in surplus, may have to be foregone or delayed

until alternative means of pest control can be developed for potent pesticides which

pose problems of health and safety for humans, the disruption of natural ecosystems

and survival for endangered species of wildlife.

In evaluating the present for its potential effects on the future, we must insist

that this Nation adopt an approach which recognizes values other than making or saving

a dollar, one which modifies the concept that massive and ever-increasing growth and

production is not necessarily in the general welfare. Emphasis in "trade-offs" must

not solely be in favor of economic benefits over the intangibles of esthetics. The

need for a dam or an SST should stand or fall on its own merits with relation to the

environment and not because of the jobs the project might generate.

I recognize that my definition of a "quality environment" is different than that

of some other people. I believe that this Nation, despite other factors, must provide

opportunities for its people to see and enjoy and appreciate their heritage in areas

of wilderness, wild rivers, and pollution-free lakes and streams, vistas of country-

sides and mountains unmarred by mining scars or leapfrogging power or utility trans-

mission lines. However, I also recognize that some other Americans probably would be

entirely content and satisfied to work and live totally within offices and apartments,

seeking recreation and entertainment in indoor facilities such as swimming pools,
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bowling alleys, and theaters. It is my opinion, though, that all of us should be

united on appreciating the benefits from controlling air and water pollution, on

disposing of solid wastes, on curtailing noise, and stabilizing the human population

at reasonable levels.

Despite the present trend toward nostalgia, many of us recall parts of the

"old days" which, in reality, were not so "good". As a consequence, I believe that

the Nation's major goal should include maintaining the highest standard of living

for its citizenry that is possible through our most contemporary science and tech-

nology, but entirely consistent with the amenities of life. In my opinion, these

amenities should feature a viable plant and animal ecology with sufficient open

space, parks, historical sites, wildlife, etc., the things which make life worth

living. Without these amenities, life becomes a struggle for survival.

We should not look toward turning the clock back on technological advances.

Man struggled for centuries just to maintain an existence. Ultimately, this struggle

was eased to the point where he could use his intelligence for other interests:

religion, art, music, literature, and other aspects of culture. If we plan wisely,

there is no valid reason why we cannot use technology to free man even more for the

pursuit of a quality type of living--if a quality environment can be maintained.

As our population increases the Nation's high standard of living will involve

increases in the amount of energy consumed. There is no sound guarantee that future

generations will not desire or demand an ever-increasing amount of energy even if the

population is stabilized. So, we must address ourselves to how these demands are to

be met or reduced and the policies we formulate in our time well may require some

curtailment of the blessings of liberty assured by the Preamble to the Constitution. .

There is, of course, a vital relationship between the topic of this discussion

and another which apparently will be addressed at a later time: projections of

future energy demands. I might say here that we hope and trust that this part of the

study will be developed rationally and impartially with input from environmentalists
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and conservationists, as well as from industry. For example, we should not rely

on electric power projection needs developed soley by the electric power industry

which, even at the time they caution against "blackouts" or "brownouts", actively

promote the sale and use of a bewildering variety of electric gadgets. Without

attempting to be discordant or divisive, I must admit that we suspect at least some

segments of the electric power industry of having double standards when they urge

citizens to sacrifice and curtail the use of home air-conditioners and lights with-

out apparently making the same appeals to industries which use far more power and

pay much lower rates. For example, do we really demand or need critical power to

refine aluminum for such uses as beverage containers?

To elaborate, quite possibly any approach to a national energy and policy

program should begin with consideration of the alleged "energy crisis", and an

independent evaluation of the extent of it. It is indisputable that there is a

need for the production of energy, or that there will be an even greater need in

the future. The projected rate of this growth, however, is subject to question.

Available statistics predicting a doubling of energy needs each decade come from

those industries and agencies which promote and profit from energy production and

an independent study well may reveal a more moderate conclusion or alternatives

policy makers may wish to consider. Such, a conclusion, it follows, would set the

stage for the inquiry: how much time do we have to develop how much power?

And, it must be pointed out, objective analyses of growth rates should not

conclude the inquiry on future needs. We still have the option to create more time

for ourselves, more time to study all effects, more time to develop maximum safe-

guards for the adverse effects, and more time to develop alternative sources. How

can we create more time in the face of growing needs? By controlling growth! This

is not to say that we must live by candlelight, nor institute arbitrary, socialistic

limits on energy production. But, we should explore more fully the self-regulating

economic incentives and "dis-incentives" within our capitalistic system which will

lead to the natural, gradual reduction in the rate of growth. Such incentives are
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not at all revolutionary--they already are in operation in other aspects of our

economy and can be made even more effective through federal policies which promote

economic growth and conservation of energy resources.

Here are some alternatives which might be considered.

For one, we should reflect upon a policy of charging rates commensurate with

consumption. Under present conditions, the more electrical energy you use the less

you pay for it. This, of course, encourages use of electricity. By making rates

at least equal to the proportion of consumption, the major industrial and commercial

consumers will begin to pay their way. They might even be induced to become more

efficient in their consumption and operations. To the extend industry is efficient,

the extra cost will be passed along to the consumer who would naturally favor the

most efficient, least expensive product. To the extent price increases reflect the

true cost to the environment, these are increases the consumer should pay.

Another alternative relates to the regulation and redistribution of peaking

power. Present production is geared to an 8-hour day, five days per week. Thus,

substantial overloads go to waste two-thirds of the working day and on weekends.

Pricing changes to effect a more equal distribution of the load over a 24-hour

period is another way to ease the demand.

Another opportunity to ease the demand is by controls of advertising,

implemented through pricing, legislation and/or federal regulation. It is tantamount

to insanity to advertise for the increased use of a commodity which allegedly is in

short supply and dependent upon dwindling finite resources. New York City is subject

to brownouts and blackouts yet advertisements for electrical appliances in all forms

are carried in all media. Restraints in critical areas should be self-regulating

and applicable to manufacturers and sellors of energy-consuming items as well as

the power industry. If the supply is short, and we all are going to pay for increased

supply, it should be unethical to "sell it while it lasts." Then, if self-regulation

does not produce the necessary results, governmental regulations will be necessary.
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There are other ways of making the best use of technology and rate regulation

to promote better uses of energy. Rapid transit moves more people (and usually

faster) than individual autos at a lesser outlay in energy. Conservation of

thermal discharges, now considered "waste heat"; auto commuter taxes; building code

improvements requiring greater insulation are a few of the other methods by which

energy conservation can be promoted.

In summary, therefore, we can make the following specific recommendations which

are fundamental to an overall view of the energy problem:

First, we should make an independent, objective study of the real power needs in

this country. Concurrently, we must implement those economic and other policies which

will make power use more efficient and bring its mushrooming consumption under control.

We cannot meet the crisis by simply feeding it.

Second, in our opinion, the highest national priority should be directed toward

developing the ultimate energy source, the controlled fusion of the atom. This is

the source of energy that powers the universe and, regardless of our insatiable appetites

for energy, if this technology could be harnessed along with control of radioactivity

and waste disposal, our problems about energy and its most adverse effects on the

environment would be eliminated. In my view, we should make an immediate commitment

to give this development the highest priority, both in terms of financial support and

in talent from the scientific community. ' I say this in recognition of the fact that

success well may not be immediate. The observation that a possible breakthrough may

be 50 years off with maximum effort is all the more reason to get started now.

Third, in the interim, more conventional nuclear power may provide the best

answer for our power needs in the next few decades. Our fossil fuels are finite.

They are being used at an increasingly alarming rate. Consequently, we must consider,

the type of energy which not only consumes fuel but creates it as well. This is, of

course, the advantage of the nuclear breeder reactor, a program which should be

intensively explored.with a suitable financial and scientific commitment. It must

be acknowledged, however, that nuclear power and especially the breeder reactor
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presents radiological problems in process, storage, and waste disposal to which

we presently do not know all the answers. It is important that we find these

answers before we commit ourselves fully to the program. Our commitment to

resolving these problems should be equal to the investment in breeder reactor

development.

Fourth, another prime objective must be in developing an inventory of the other

sources of energy with the view toward determining a priority of use for limited

fossil fuels. Economics, of course, will and should play an important part in the

development and utilization of these types of fuels for energy. Here it is important

to ensure that the costs of maintaining a suitable environment, such as the expenses

of reclaiming areas strip-mined for coal or in assuring the cleanup of oil spills

attendant to production and distribution are assessed as a cost of doing business.

These costs can be identified or assessed for environmental taxes or performance

bonds. It probably should be pointed out here that the supplies of fossil fuels are

exhaustable, that they have many other uses in addition to sources of energy. Con-

sequently, if the Nation could rely largely upon nuclear sources for the generation

of electrical energy, the carbon-based fuels could be held in reserve for other

purposes, including medicines.

To conclude, we have many scientific societies such as the Wildlife Society,

Society of American Foresters, American Association for the Advancement of Society,

and the Range Management Society which are well-organized and functioning. These

scientific societies should be utilized to the fullest extent of their professional

competence in order to ensure environmental assumptions are correct in dealing with

the development of energy sources.

And, finally, any formulation of a national policy on energy and the environment

must provide visibility to the public. Public hearings and strict conformance to

provisions in the National Environmental Policy Act (NEPA) offer ideal vehicles for

public discussions.and inputs into developments of energy systems. Many well-informed

and conscientious Americans are thinking about where the never-ending projections of

•
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energy are taking us and they have ideas worthy of consideration. As a matter of

fact, the citizen, through the processes of public hearings, forums, educational

systems, and mass media can present the positions and attitudes toward final deter-

minations of what trade-offs are made. These decisions should be made by a fully

informed citizenry, with the alternatives, options, and trade-offs before them for

consideration, not solely by an industry interested in making a profit or by

governmental agencies who may be subservient to political considerations or by the

eco-freak or even the organized environmental organizations. In the final analysis,

the arbiters of trade-offs and social progress, in whatever form it takes, must

rest with the people. If so, it would be fully in context with the basic national

objectives set out in the Preamble to the Constitution and adopted in 1787.

Thank you again for the invitation and opportunity of making these comments.
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Senator BURDICK. Our next witness will be Dr. Barry Kinsey of
Tulsa University.

STATEMENT OF DR. BARRY KINSEY, CHAIRMAN, DEPARTMENT OF
SOCIOLOGY AND ANTHROPOLOGY, TULSA UNIVERSITY

Dr. KINSEY. Thank you, Mr. Chairman.
To begin I would like to mention the fact that I am not an ex-

pert in energy. My main field of concern is health and welfare, with
such issues as poverty and the quality of life. Therefore my major
concern is with those human problems that inhibit the development
of energy sources rather than technological.
Someone once said that those people primarily concerned with pop-

ulation control are primarily made up of those who are already born.
The same, I think, can be said quite often for those who would like
to sacrifice the quality of life for other goals. Most of those concerned
about the environment are primarily those who already live fairly
well. I very rarely come across that concern when I visit the poor,
those in the ghetto. Their primary concern is in a better quality and
style of life.
Now, as I indicated in my paper, the primary problem is not one of

technology. We already have the technology to produce what we will
need. Not that technology isn't important and the seeking of new en-
ergy sources relevant, but primarily it is in the application of the
knowledge we already have.
Let me illustrate that from another field. The United States ranks

somewhere around 16th in infant mortality. No one would argue that
that is because we do not have the medical knowledge to rank No. 1.
The fault lies in the delivery system somewhere.
Now, in order to analyze this issue, I ask you to look at page 3. Since

it is not a matter of technology, but one of value, let's look at what all
values are. Not all values have the same meaning. I presented a model
here which suggests that values range in hierarchy from those that are
called primitive, which means most basic, that come first to those that
are relatively inconsequential, and I ranked those a hierarchy from A
to E.
There are certain consequences of that model which I think are very

important.
One of the consequences is this: You can change the CDE values

without changing the middle. This is the reason why a lot of kids who
think when they put on a different set of clothes and let their hair grow
they really had an impact on society. They really 

i 
had not any sig-

nificant impact at all. They haven't changed things n the middle.
Another implication of this is if you change the middle, you change

everything else, but not vice versa. For example, one of the things a
person acquires in the process of growing up is that you are an Ameri-
can. This becomes a core, part of his identity. He never escapes it. This
is the reason why most people who may defect to another country or
who may try to escape because of being charged with a crime, even-
tually want to come back, and most of them do, even though they face
a felony charge. Having this identity deeply embedded in their
psychic. they can find no meaningful existence outside of it. So,
eventually they come back.
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This gives you some idea of what I mean by central values.
Another significance of this is if there is a conflict between two

values, the more central one will win out over the peripheral one. That
is going to have some significance towards policy.
Another implication is, if the people are operating at two different

levels in the value system, they can't get along and talk with one an-
other. This is quite often the reason for the generation gap. The new
and the old people place a different level of value on a particular goal
or objective.
With that in mind, let's very quickly look at two or three values

which have been important in our society and which may have im-
pact for energy policy.
One of these is the idea that we are a people of plenty. Tradition-

ally, in our society, we have always assumed that the pie was of un-
limited size. Consequently, it is very difficult for our people to be-
lieve that there is any need to conserve resources or to create new re-
sources. They simply do not buy it, nor see any need for it. There al-
ways has been plenty and there always will be.
As a result, they are quite often unwilling to make sacrifices to

achieve these goals of developing an energy policy.
Another simple value of our society has been one of deficiency and

practicality. A policy which tends to emphasize short-range goals over
long-range goals. In fact, there is a definite bias against long-range
planning. Long-range planning is quite often referred to as people in
their ivory tower and so on.
There is a certain unbridled optimism which does not permit any

realistic assessment of contemporary social issues, including the issue of
energy. This is undoubtedly related to another central value in our so-
ciety, that of progress. The underlying belief that our society has
always been one in which things are getting better and will be better
in the future.
Another underlying value is that of bigness. We tend to equate

quality with quantity. As a result, we possibly had a very important
policy with regard to population allocation. Someone in one of the
papers suggested that there is a self-regulating mechanism in any
social system in which when the costs get too big, there is certain feed-
back. So that if cities begin to get so big and the problems become so
high, the cities quit growing. They used Los Angeles as an example.
This is not necessarily so.
We have interfered with that feedback mechanism by subsidizing

the growth of big cities at the expense of the countryside and smaller
towns. It cost a lot more money to build a mile of superhighway in a
city with 6 million people than it does in a city of 200,000. We have sub-
sidized bigness.
Very quickly I would like to suggest that it is very important that

we develop national goals. Goals are what unite society. But we have
to do this publicly. The energy industry is still living under shadows
of the teapot dome scandal. There is a suspiciousness of this industry
which probably is more prevalent than it is in almost any other
industry.

Therefore, any policy decisions that have to be made will have to be
publicized and done without any length of special interest or scandal.
I would like to make two suggestions along this line.
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First, I would like to see a series of national seminars by young
people in which young people are given some very difficult value
choices to grapple with. For example, how do you reconcile the need
to solve problems of poverty with the need to creating the energy
necessary to do that?
Another thing I would like to suggest is that we not be very quick

to give up the adversary system. I realize the adversary system for
reconciling value conflicts is sometimes burdensome, as illustrated this
morning, but it is about the only thing we have that people have con-
fidence in, and through that process we may be able to avoid the kinds
of scandal that created the aura of suspicion and distrust within which
we are operating at the present time.
Thank you.
(The full statement follows:)
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Values, Priorities, and National Goals

Barry A. Kinsey, Ph.D.
The University of Tulsa

Tulsa, Oklahoma

The most important resource in any society is its citizens: their level of motiva-

tion, education, skills, goals and aspirations, values, morale', and commitments. Thus,

any examination of national priorities or goals must have as its most basic objective the

improvement of the quality of life for everyone. In fact, most of the concern over

ecology, the environment, and population control has emerged because of some feel-

ing that despite technological advances and high levels of living, something is missing

in the lives of many people. Symptoms of this erosion in the quality of life is seen in

the alienation and cynicism of youth, high rates of delinquency and crime, growing

withdrawal of persons of all ages from meaningful participation in societal processes -

a withdrawal often accompanied by dependence upon alcohol or drugs - breakdown of

the family, especially the urban ghetto family, movements for women's rights, and oth-

er related societal problems. Most informed people are familiar with some of the at-

tempts to analyze and explain these problems. Such analyses have introduced a new

language to the contemporary scene and include such phrases and terms as "future shock,"

the "end of ideology," "cybernation," and so forth. All these explanations have one

thing in common: they emphasize that the rate of change and complexities of modern

society have multiplied the number and sources of stress operation upon the individual.

All operate upon some type of value added model of social pathology, i.e., that the
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number of casualities is roughly equivalent to the number of stress factors operating in

the environment.

These analyses are valuable in that they permit some determination as to the sour-

ces of strain for society and individuals and undoubtedly have resulted in some re-exam-

ination of goals, priorities, and utilization of resources. In fact, most of the articles

in "Selected Readings on Economic Growth in Relation to Population Increase, National

Resources Availability, Environmental Quality Control and Energy Needs," have pro-

vided data of this type. These articles analyze a particular problem or set of issues and

usually recommend solutions in terms of some pattern of resource reallocation on either

the individual, societal, or international level.

Although I do not want to denigrate the importance of these studies or the fact

that they are seriously needed in all areas of national policy it should be emphasized

that lack of knowledge is not the critical issue. We already know a lot more than we

are willing to do. Since this is the case, the basic problem is one of values and not of

information. With this is mind, let us look briefly at the nature of values and some of

the reasons why many of the programs have failed or, in many cases, have not even

been addressed to the real issues.

Rokeach
1
 suggests that values and beliefs can be analyzed in terms of levels as

outlined in Figure I.

1
Milton Rokeach, Beliefs, Attitudes, and Values, (Gossey-Bass, Inc., San Francis-

co 1970).
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Figure I.

A. Primitive Beliefs; axiomatic,
taken for granted, usually
unquestioned: maximum ego-
involvement.

B. Primitive Beliefs; individual
experience: individual beliefs
based upon unique experience,
conditions, etc.

C. Authority Beliefs; derived from
authority such as institutions,
specialists, parental teaching.

D. Derived Beliefs; derived from
one's group, associates, ide-
ologies.

E. Insequential Beliefs; personal
preferences, tastes, etc.

As indicated in this illustration, values (what ought to be) and beliefs (what is)

vary in intensity from those which are taken for granted, never questioned, and in fact

which are so vital that their very examination brings stress to the individual or society

to those which change quickly with fads and fashions of the times. If this model is a

reasonable representation of a belief and value system, individual or societal, then three
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generalizations can be derived which have profound implications for decision making.

1. Beliefs and values in the C.E.D. area are functionally
distinct and may change without altering A. & B.

2. The more central a belief, the more it will resist change.

3. Beliefs in the A. & B. area are not autromous and changes
in these areas affect the entire system.

Several facts become apparent if we examine the implications of this model. First,

it is easy to create the illusion of change by basing policies and programs at the periph-

eral level. This is the basis for much of the pessimism in many of the articles that the

more things change, the more they seem the same. An example of such an illusion would

be someone who lets his hair grow, changes his clothes and language and assumes that

he has had an impact upon the core problems of society. Second, some issues are recog-

nized as so vital that any attempt even to question them brings violent resistance on the

part of groups who hold the appropriate values and beliefs. An example might be the

issue of civilian review boards of police. These groups apply, quite correctly, a version

of the domino theory, i.e., that once an exception is made in the core area, other ap-

propriate changes will follow.

Many other implications of this model of value and belief structure could be de-

veloped; however, it is sufficient if the general idea is clear. This is important because

my basic premise is that most of the proposals for solving problems of pollution, resource

allocation, transportation, health care and so forth will fail unless we are willing to

undergo the rather painful--and politically dangerous--process of examining core values

2 Ibid., p. 23

70-360 0 - 72 - pt. 1 - 15
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underlying policy decisions.

Let us look at some core beliefs and values in our society and discuss briefly some

of their implications for the development of a set of priorities and goals for energy policies.

One major American value has been discussed by Potter in a book entitled "People of

Plenty. As the title suggests, we have always operated under the implicit assumption

that there are no limits upon resources, a situation which was verified by the frontier and

industrial expansion. When one farm played out, families simply moved to a new loca-

tion and the fact that a person "wore out 2 or 3 farms" could be a symbol of a productive

life. This same theme has been emphasized by Lipset4 who draws a distinction between

status and class politics. Class politics pits one class against another and assumes that

one class can gain only at the expense of the other. Status politics, on the other hand,

involves individuals and groups striving to enhance their own interest independent of oth-

ers in the social system. Class politics develop in societies in which people believe in

limited resources, i.e., that the economic pie is only so large and that the only way to

improve one's own position is by revising the system of allocation.

As a result of this underlying value, most people simply do not see a need for being

concerned with the establishment of goals and priorities or to make major investments in

seeking new energy sources. In a recent article in  The Saturday Review, for example,

Ritter5 argues that if we are to develop resources to solve contemporary problems involv-

3 David 0. Potter, People of Plenty: Economic Abundance and the American Char-
(Chicago, University of Chicago Press, Phoenix Edition, 1954).

4 Seymour Lipset, "Sources of the Radical Right", In Daniel Bell, The Radical Right,
(Garden City, New York, Doubleday, 1963).

5 Lawrence S. Ritter, "The Dollar and Logic of Reordered Priorities," Saturday Re-
view, Oct. 9, 1971.
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ing the cities, pollution, and so forth, some choices will have to be made between guns,

butter, and public spending. Failure to do this means that funds will not be available

for these problem areas because we cannot deal with the inflationary pressures which

would result from attempts to finance all three. The answer according to Ritter must,

therefore, involve a drastic cut-bock in military and/or consumer spending. Because we

have traditionally operated under a different system of beliefs and values, we simply do

not understand the basis for these decisions and more importantly, we are not sympathetic

to those who would attempt to educate us.

Another core belief in our society is the importance and value of work and activ-

ity. One aspect of this belief is that anyone can work if he wants to and that unemploy-

ment, with few exceptions,represents some moral failure on the part of the individual.

Again, this belief system developed out of a growing society with almost unlimited re-

sources and capacity for industrial expansion. The appropriateness of this belief for a

highly industrialized, automated society is being increasingly brought into question.

In any case, we have not really faced up to the issue of how to deal with chronic unem-

ployment or to develop meaningful alternatives for those made absolute by technological

change. The value placed upon activity and work is important and has probably been one

of the reasons why we have developed the high level of living which we enjoy. Thus,

the implication that I wish to emphasize from this analysis is not that we should develop

a policy which denies the importance of these beliefs, but that we adapt them to modern

times. For example, it is apparent from economic forecasts that the major manpower needs

in the future will be in the service areas. Would it be possible, therefore, to develop

training programs for career development in areas involving community needs?
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There is a critical shortage of manpower in the medical field and unlimited op-

portunity for paraprofessionals in this area.

A third major belief system centers around the themes of efficiency and practical-

ity. As Williams suggests "...efficient is a word of high praise in a society that has

long emphasized adaptability, technological innovation, economic expansion, up-to-

dateness, practicality, expediency, and getting things done." °Efficiency and practi-

cality, however, concentrates upon goals attainable in the situation and solves immedi-

ate problems as they arise. Abstract and long range goals are left to politicians, ideal-

ists, and others. It is precisely this orientation which created the "win or get out" view

of Viet Nam and which acts against any strong public support for long range solutions to

pollution, crime, urban decay, or energy needs.

Americans have also had a basic, largely unquestioned belief in progress. This

involves acceptance of changes, the idea that changes are tending in a definite direc-

tion, and the belief that the direction is good.7 Because of this belief, people are slow

to accept the fact that some of the changes in our society may be bad or that problems

are as serious as they really are. They may, in fact, react with great hostility to anyone

who points to faults in the system. This has undoubtedly enhanced the generation gap

as the young have been too quick to criticize and the old too reluctant to accept the

obvious. In any case, this belief further inhibits public interest, acceptance, or even

confidence in those who insist that planning for the future is a necessary and important goal.

Robin Williams, American Society: A Sociologist Interpretation (New York, Knopf,
Second Edition, 1960), p. 428.

7
Ibid., p. 430
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It is interesting to note the extent to which even well-educated economists and

business leaders have been influenced by this basic belief. It had led to several as-

sumptions which suggest that priority choices do not have to be made. These include,

(1) the U.S. is infinitely wealthy and can support all necessary activities, (2) the growth

rate is so great that social needs as well as investments for the future can be financed

by annual increments, and (3) investments in military, space programs, and so forth will

produce a "spill over" in terms of new products, technologies, and resources which will

8
solve future needs.

One final core belief which I would mention is closely related to the idea of pro-

gress. This is the belief that success can largely be definied in quantitative terms. Cham-

bers of Commerce jealously watch the census and other statistical indicators to determine

relative growth rates in population, geographic area, industrial expansion, and so forth.

Policy decisions have been made which, directly or indirectly, favor the growth of large

metropolitan centers. As a result, we have the paradox of large, unmanagable urban

sprawls and the decay of small communities. No one has seriously asked the question,

"how big should cities be?" Is there an optimum size in which resources can be used

most efficiently? If it is necessary to limit the size of communities, how can this be done

and still preserve individual freedom and mobility which are also important values in our

society?

I have not exhausted the list of values which must be considered in establishing a

8 See Seymour Melman, "American Needs and Limits On Resources: The Priorities
Problem," New University Thought, (Special Issue, 1966-7).
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national policy for resource planning. My objectives have been to show that failure to

consider these values has led us to make poor policy decisions in the past and to reveal

the basis for lack of public support for programs designed to solve public problems at the

expense of private consumption. Unless the public can be educated to see the need for

establishing priorities and unless these can be related to the core values which people

hold, no amount of technological skill will solve the problems under discussion in this

seminar.

Let me briefly illustrate this point with an analysis of the poverty issue. The amount

needed to erase poverty by any reasonable definition is relatively small. ThVets strong

resistance, however, to any program such as the administration's family assistance plan

which even suggests that people will be given "something for nothing." This policy is

contrary to a core belief that poor people are less moral than the rest of the population

and, as a result, pretty much deserve what they get.

As a final note, I would like to discuss briefly why I include the issue of human

resources along with a discussion of national goals and energy needs. As indicated in the

model concerning belief and value systems, any changes in core beliefs and values re-

sults in disturbances in all other aspects of a person's value system. The result is a gen-

eral state of anxiety and uncertainity in which persons lack well-defined goals, standards,

or guides for conduct. The environmental issue along with Viet Nam and several other

issues have brought many of our most sacred beliefs into question with the result that there

is a growing confusion over goals at both the individual and national level. The basic

role of leadership is to assist the public in developing these goals. Without common goals

there are no consensual values which provide the basis for a well-ordered individual or society.
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Senator BURDICK. Next on the panel will be John G. McLean, Presi-
dent of the Continental Oil Co.

STATEMENT OF JOHN G. McLEAN, PRESIDENT, CONTINENTAL
OIL CO.

Mr. MCLEAN. I am very happy indeed to appear before this com-
mittee. I believe this study upon which you are now engaged is of
critical importance at this particular juncture in the Nation's af-
fairs and I appreciate very much the opportunity to contribute to it.

Responsive to your request, I will speak briefly to three points. First
the national goals; second, the relationship of energy to those goals;
and third, some suggestions regarding energy policies which I believe
would contribute to an improved national energy posture. Let me be-
gin with the national goals.
I would list them in four categories as follows: first, we want na-

tional security; freedom from aggression and coercion by outside
powers; we want economic progress to provide a steadily advancing
standard of living to a growing population. Third, we want social pro-
gress. We want an intelligent and enlightened citizenry capable of ad-
vancing human knowledge on a broad scale, of making enduring con-
tributions to art, music, philosophy, religion, science, and many other
cultural areas. Fourth, we want to live and work in a satisfactory
environment and, furthermore, one which will be so for many succeed-
ing generations.
Now, as a nation, our emphasis upon these various goals can be ex-

pected to shift from time to time as circumstances warrant. The list-
ing I have given is in the order of priority that I would assign at
this particular moment in our history.
Let me next speak regarding the relationship of energy to these

goals. The relationship has always been an important one and I sus-
pect it will be increasingly so in the future years.
Let us consider each of the four goals in turn. Our first goal of

national security has two aspects, of which the more imperative is mili-
tary security.
Government experts are better qualified than I am to specify the

energy requirements needed to insure our military security. I would
merely note, however, that a solider in the field in Vietnam today
requires about twice as much energy support as did a soldier in
World War II.
Diplomatic security is a more subtle aspect of our national security.

It is important that our diplomatic endeavors be free from coercion
from outside influence. Today, however, we have a small group of
countries which control about SO percent of the free world oil re-
serves, in a position to use their dominant standing in the energy
field to force diplomatic advantages from the energy consuming
countries.
The only protection we have from coercive action of this kind is to

develop ample secure sources of energy of our own. Fortunately, we
have the capacity to do that if our policies are directed toward that
end.
Our second national goal, economic progress, has a similar close re-

lationship to energy availability. Many persuasive statistical studies
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have demonstrated the close correlation between a nation's consump-
tion of energy and its level of economic achievement. It is no happen-
stance that the United States has both the highest standard of living
and the highest per capita consumption of energy in the world today.
Inanimate energy is the great multiplier of human efforts. Without

it or slave labor, no civilization has even produced much beyond its
immediate material needs. Adequate supplies of energy at reasonable
costs provide the means by which a civilization can rise above the
bare subsistence level.
Our third national goal of social progress has an indirect relation-

ship to energy availability, but one which is nonetheless real. One of
our best hopes for relieving much of mankind's poverty and misery
lies in accelerating economic progress and that, in turn, depends upon
energy availability.
Moreover, without adequate supplies of energy at reasonable costs,

our population would have to devote a much larger share of its time
to the drudgery of producing the necessities of life, and correspond-
ingly less time would be available for cultural pursuits and social
achievements.
Our fourth goal, an improved ecological environment, which we can

enjoy and pass on to posterity, is related in both a negative and posi-
tive way to energy. The production and use of energy inevitably in-
volves some degree of ecological damage. Our problem is to develop
ways and means of keeping that damage to a minimum.
The application of energy, however, provides the means by which

we can process sewage, recycle waste materials, reclaim wastelands,
and take care of many other highly important ecological problems.
Whether we like it or not, a high standard of living in modern

civilization and the pollution of the environment go hand in hand.
Large amounts of energy will have to be applied to keep that pollu-
tion within acceptable limits.
I come now to my third topic, some suggestions regarding our na-

tional policies in the energy field.
Historically, our national policies fostered the development of in-

digenous resources. Not only did they lead to the development of do-
mestic resources, but they also laid the foundation for a later move-
ment of U.S. capital and technology into the development of energy
resources abroad.
Our policy thus contributed to a leading role in foreign oil activities

for U.S. companies and gave us a strong posture in international oil
affairs. Beginning in the 1950's, however, a subtle but clearly discern-
able change occurred. Government actions were no longer consistently
designed to provoke the development of energy resources. In fact,
many Government actions became quite restrictive and had a negative
effect on resource development.
That, plus increasing demand and the gradual depletion of the best

and most easily assessable of our energy resources, is why we have an
energy problem today. Fortunately, our problem does not lie in the
availability of the resources themselves. Government and industry ex-
perts agree that the United States has vast potential resources of oil,
gas and coal remaining to be developed.
*hat is needed then are proper policies and incentives to promote

the commercial development of these deposits.
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Needed, also, is stability and consistency in Government approaches
which will promote stability in the investment climate and following
our Pacific suggestions.

First, oil import controls. I believe we should maintain a continuing
program of oil import controls in order to encourage a continuing
program of private capital investment in the discovery and develop-
ment of our domestic resources. Because of the long leadtimes involved
in developing additional energy supplies, there is a high probability
that over the next several years imports will have to increase as our
requirements grow and domestic availability diminishes.
However, the thrust of the impact control program should be to

encourage optimum development of indigenous sources and thereby
minimize the growth of imports over the longer term.
Preferential treatment should, of course, be given to imports in the

more secure political areas.
Second, price controls. Within the constraints set by security of

supplies in an ecologically sound environment, I believe that prices
for our various fuels should be determined by competitive sources,
demand-supply conditions in the marketplace. This will, first, en-
courage a shift of capital inputs from one energy field to another as
economic conditions warrant, and, second, accomplish effective alloca-
tion of scarce energy supplies to the highest value use.
This is particularly true in the case of natural gas; a strategic error

made by the Federal Power Commission during the past 15 years of
holding natural gas prices at abnormally low levels which had the
dual effect of discouraging new discovery and stimulating excessive
demand should now be clear to one and all.
Such price control should be relaxed as rapidly as possible before

more damage is done. Programs for exploration of new gas supplies,
the importation of liquified natural gas, the gasification of coal and.
naptha could all be materially accelerated by a clear policy determina-
tion that prices for gas from these new sources would be allowed to
seek their own levels in response to competitive market conditions.

Third, Federal leasing policy.
It is essential that the vast energy resources of Federal lands be made

available at cost conducive to rapid development. As the President's
June 4, 1971, message on energy to the Congress noted:
Over half of our Nation's remaining oil and gas reserves, about 40 percent of

our coal and uranium, 80 percent of our shale, and some 60 percent of our geo-
thermal energy sources are now located on Federal lands.

Recognizing the need to accelerate offshore development, the Presi-
dent directed the Secretary of the Interior to "increase the offerings of
oil and gas leases." Secretary Morton's subsequent announcement of a
tentative 5-year schedule calling for at least two major offshore lease
sales per year was an encouraging step in the right direction. Within
the context of adequate safeguards to protect the environment, every
effort should be made to carry out the proposed step-up in leasing.
In addition to making more acreage available, new leasing methods

should be devised which will give proper weight to the public's interest
in rapid development of adequate, secure energy supplies. The current
procedure for awarding leases has maximized payments to the Federal
Treasury, which once may have been a desirable goal. However, this
system may no longer be in the public interest in view of the Nation's
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growing requirements for secure supplies of energy at reasonable costs.Under prevailing practices, companies are forced to expend enormoussums for lease bonuses; such funds could be better employed for ex-ploration and development activities.
A possible new approach to stimulate exploration and developmentof energy resources on Government lands in frontier areas would be toadopt a system of work program bidding—that is, companies submitprograms to invest specified sums to explore and develop leases in agiven period of time. This approach has been used with considerablesuccess by Great Britain as a means of accelerating development of itsNorth Sea gas resources.
In the case of oil and gas, this procedure could be applied to leasingof frontier areas and might be combined with compulsory early relin-quishment of part of the acquired acreage after a specified period oftime. Such a program would encourage early and extensive explorationof the leased area.
In the case of shale oil, work program bidding could stimulate tech-nological research on mining and processing techniques. A viable pro-gram would have to insure that a company successful in its research

endeavors would have access to sufficient government acreage to permita substantial commercial application of this new technology. This is aserious deficiency in existing leasing arrangements.
Finally, the attractiveness of resource development on Government

lands would be further enhanced if lands were available for leasing for
multiple uses. Under this system, leasing for one mineral would not
preclude concurrent or subsequent leasing for other minerals.
Four, improve taxation incentives. Unfortunately, for the Nation's

energy supply position, the percentage depletion allowance on petro-
leum was cut in the Tax Reform Act of 1969. This significantly re-
duced incentives for the development of domestic petroleum resources.
To stimulate exploration for oil and gas, taxation incentives should
be materially strengthened.
Five, encourage research into the production and use of energy.

Research into a broad range of energy matters may provide the means
to increase energy supply at reduced costs. The breadth and diversity
of suitable research topics afford ample opportunities for both private
and public sponsorship.
In general, publicly financed activities should be directed to (a)

environmental improvement, (b) pilot programs to develop the tech-
nology so that low-grade, presently noncommercial domestic resources
could be commercially developed, and (c) the more theoretical areas of
research.
Three areas for augmenting energy supplies that seem particularly

appropriate for Government-sponsorship research are: Perfection of a
stack gas control device which would permit the use of high sulfur
coal without violating pollution control standards;  conversion of shale
oil and coal into synthetic fuels; and development of a beeder reactor.
Six, encourage freedom of entry by companies into alternative energy

businesses. Another means of promoting adequate domestic energy
supplies at lowest possible cost would be to encourage a diversity of
corporate effort in the development of the country's natural resources.
Such a policy would foster competition and a greater flow of capital
into energy activities. Competition in the various energy fuel industries
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is necessary to meet the goals of adequate fuel supplies, low prices, and
rapid development of new technologies. Vigorous competition, in turn,
requires freedom on the part of private companies to enter the various
fuel industries, within the framework of our antitrust laws.
At this point, Mr. Chairman, you will note that I diverge and take

considerable exception to the statements of Mr. Andrew Biemiller
when he comments that the diversification of corporate activities into
the various energy fields constitutes the formation of antitrusts such as
in the last 19th century.
We welcome an objective examination of the facts on this point. I

think any objective observer will find that the diversification of cor-
porate activties across the various energy fields is not only stimulating
competition in a very healthy way, but it is furthermore promoting the
aggressive development of some badly needed energy resources. .
Capital requirements for providing future energy supplies will be

enormous. The National Petroleum Council in its report, "U.S. Energy
Outlook, An Initial Appraisal 1971-85," estimated that $174 billion
will be needed in the 1971-85 period for fossil and nuclear fuel opera-
tions, exclusive of retail marketing activities.

Recent experience has demonstrated the beneficial effects of freedom
of entry in regard to meeting capital requirements. For example, the
entry of gas transmission companies into gas exploration and synthetic
gas manufacture will mitigate to some extent the severe shortage of
natural gas. Participation in the coal business by oil companies
accelerated investment in coal operations and helped avert a threatened
shortage of coal last year. Entry into uranium exploration by com-
panies that had previously been both inside and outside the energy
business has contributed to the discovery of substantial new reserves,
thus helping to assure adequate fuel supplies for nuclear powerplants.

Besides providing additional capital investments, freedom of entry
across the several energy fields will be helpful in other ways. Flexi-
bility in the use of limited skilled personnel, for example, will be
encouraged. Skilled people can be shifted into areas where their talents
can be put to the best use. Diverse talents from different fuel businesses
can also be blended in such important areas such as research and
development. This is particularly true in the case of synthetic fuels.

Ultimately, the availability of long-term energy supplies of the
United States will depend on the effective mobilization of these diverse
talents of skilled people in the different energy industries to develop
the Nation's vast reserves of coal and shale. The development of these
energy resources will require new gasification and liquefaction tech-
nologies,. as well as very large capital outlays. For example, about $500
million investment is required to provide 100,000 B/D of synthetic
crude capacity from oil shale. Inevitably, a long time will elapse from
initial investment to commercial operations.
These essential characteristics necessarily require large experienced

companies to undertake the pioneering task of developing coal lique-
faction and shale reserves. This fact should be recognized by the
Government and the public. Oil, gas, and coal companies are particu-
larly well qualified to undertake these pioneering development activi-
ties and should be encouraged to do so.

Seven, set realistic environmental standards. The energy policy
objective in this case should be to minimize air, water, and radiation
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pollution in the production and use of energy while at the same time
considering the effect of pollution regulations on other national goals.
To implement this policy objective, more rationality and less emotion

are needed in Government regulations. Such an approach should in-
clude (a) thorough public hearings on all aspects of the proposed
regulation, (b) cost-benefit analysis of the regulation under consider-
ation, and (c) an evaluation of the technical feasibility and optimum
timing before the regulations are set.

Strong Federal intervention and coordination is therefore neces-
sary generally speaking the Federal Government should play its pri-
mary role in establishing requirements and objectives. The task of
devising ways and means of achieving the desired ends should be
left as much as possible to private enterprise.
Mr. Chairman, thank you very much.
Senator BURDICK. Thank you for your contribution.
Senator RANDOLPH. Mr. Chairman, I know the procedure is not to

question one of the panelists, is that correct?
Senator BURDICK. Not until all are finished.
Senator RANDOLPH. What if I have to leave and not be able to have a

word with the present witness?
Senator BURDICK. The able chairman of the Public Works Commit-

tee will have an exception.
Senator RANDOLPH. Thank you, Mr. Chairman. I appreciate your

indulgence.
Mr. McLean, on page 9 I refer to these words of your statement to

the committee:
Three areas for augmenting energy supplies that seem particularly appropri-

ate for Government-sponsored research are perfection of a stack gas control
device which would permit the use of high sulfur coal without violating pol-
lution control standards, conversion of oil shale and coal into synthetic fuels
and development of a breeder reactor.

You will forgive me, I wanted to say oil shale instead of shale oil,
because that is the way Senator O'Malley and I talked about it in the
days we coauthored the Synthetic Liquid Fuels Act and had a pro-
gram of this kind.
But these fields that you are mentioning, what sort of program

dollarwise are you suggesting or recommending that the Congress, in
its judgment, provide?
Mr. MCLEAN, Senator, I had not fixed on any particular dollar figure

but in view of the magnitude of the job to be done, I think we are
talking of tens of millions of dollars instead of $1, $2, $3, or $4 million.
I think we could well devote $10, $15, or $20 million to these areas to
very good advantage.
Senator RANDOLPH. Do you suggest, Mr. McLean, or would you par-

tially agree with the Senator now questioning you whether it would
not be more helpful to our country and to our people and frankly our
position among the people and countries of the world, over the long
look, if we took certain amounts of money that are not now being, I
believe, spent, as well as they could be in this type of program. I refer
to foreign aid and certain of its aspects. What is your feeling?
Mr. MCLEAN. I hesitate to pass a judgment on the foreign aid pro-

grams because this is outside of my field of expertise. I would merely
submit that the research programs are important and that we can best
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play our role in the world affairs if we have a strong U.S. Nation to
begin with and that is going to take energy and it seems to me for
these reasons this is important. But I would hesitate to recommend
from which other Government programs you take the funds. I think
that judgment is better made in the Senate and the Congress.

Senator RANDOLPH. Of course our constituents, you know, contact
us about cutting these different 

course,
of programs and appropriating

the money based on priorities that are important to them. That is why
I am asking you the question.
Mr. MCLEAN. Senator, unfortunately I am a fairly strong supporter

for some of our foreign aid programs on a highly selective basis.
Senator RANDOLPH. I like that last part.
[Laughter.]
Mr. MCLEAN. You and I could get together there.
Senator RANDOLPH. What about the space program, do you think

that the funding could be reduced and applied more directly to some
of these matters that concern, possibly, the day-by-day existence of the
American people?
Mr. MCLEAN. Senator, I suspect it could, but I would like to see us

maintain a very substantial space exploration program too.
I think there are some scientific and technological objectives to be

realized there that are going to be very important in the longrun fu-
ture of the Nation.
Senator RANDOLPH. What you are saying then, is that we have to

fund the other programs and we have to raise taxes to fund these pro-
grams that you recommend, is that correct?
Mr. MCLEAN. I don't think you need to go that far. I think if you

and I could sit down with the budget together and go through a
budget-cutting exercise, we could find some places to cut the budget
to find some money.
Senator RANDOLPH. Well, you know management of the budget is

going to take care of the problem at the present time. The President
and the administration are withholding approximately $14 billion,
$500 million that has been not only authorized by the Congress but
appropriated by the Congress and obligated to space. So, we have
money that doesn't flow out, as you understand, into these projects.
That is another subject that I don't want to go into.
I am intensely interested in your suggestions here, I think they are

made after careful study. That is why you give them to us, but they
can't be done without large sums of money. It is good to say they ought
to be brought to being and we ought to fund them, but frankly we have
got to have your expertise and your guidance and I appeal to you,
those of you who believe as do I in this matter, that you show us why
this sort of work of necessity must be done and what you believe it
will cost. Because in the final analysis, the American people will paY
for all of these programs, is that not true?
Mr. MCLEAN. That is true.
Senator RANDOLPH. I thank you, Mr. Chairman.
(The full statement follows:)
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NATIONAL GOALS AND ENERGY POLICIES.

Sufficiency and security of the nation's energy supplies are matters
of increasing concern. The National Fuels and Energy Policy Study by the
Committee on Interior and Insular Affairs should make an important contribution
toward resolving that concern. Rightly, the Committee's inquiry aims first to
define national goals and then to assess the proper energy policies to attain
them. One of the Committee's background papers quoted an observation by
Abraham Lincoln which provides helpful perspective for all of us at these
hearings. "If we could first know where we are, and whither we are tending,
we could then better judge what to do and how to do it."

This discussion of relationships between the nation's goals and
energy policies is divided into three parts: (1) an examination of national
objectives, (2) an analysis of the relationship of energy to these objectives,
and (3) an outline of appropriate energy policies to help achieve the nation's
goals.

I. NATIONAL GOALS

, In the past, the United States has had national goals that were
defined by a consensus of the public and, therefore, widely accepted. In the
broadest terms these goals were the security, growth and prosperity, and
general well-being of the nation. Currently, there is more emphasis on stating
these goals explicitly; but when they are enumerated, the list turns out to be
quite similar to the national objectives that were at least implicitly agreed
upon in the past.

This country has had an unparalleled record in achieving these broad
goals. Although there is much left to be done, we car take satisfaction from
our high level of economic development and the diffusion of wealth throughout
the population. Looking at this achievement in an historical context, three
factors of overriding importance stand out: (1) the country was settled by
active, energetic people, (2) the nation was richly endowed with resources
and (3) the country opted for a political-economic system which encouraged the
full development of our resources. Under this system of private enterprise
plus stable and generally equitable governmental fiscal and regulatory
policies, technical innovations and the discovery and development of natural
resources have been encouraged.

In the current period of widespread dissension, which is marked by
doubts about the nation's capabilities of coping with its problems, a reassessment
of our national goals is appropriate. The following is one person's list of national
objectives, in order of priority.

National Security 

Security is our number one goal and a primary determinant of the well-
being of the nation. The most obvious need is for military security from
aggression from outside forces. Less obvious, but also of vital importance,
is what might be called "diplomatic security." The exercise of world leadership
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to promote peace must not be subject to coercion by outside suppliers of
vital materials. The adverse effect of potential veto power by outside
interests on U.S. policy has been recognized since the early days of the
Republic. Economic security is a third subdivision of national security.

Economic Progress 

A second major goal of the nation is economic progress. This objec-
tive can only be realized within the context of security. Threats of aggression
from outside powers and overdependence on imports of critical materials could
impair the climate for capital investment and thus retard the nation's economic
progress.

A rising gross national product is essential if we are to achieve:

1) A reduction in unemployment and poverty: While the U.S. has
made great economic progress, millions still live in poverty
and much remains to be done. Our problems in this area will
be accentuated as our population increases.

2) A rising standard of living: Improvements in material well-
being can only be accomplished through increased production
of goods and services at the lowest possible costs. Hopefully,
consumers should have the freedom to make choices from a wide
range of options as to how they live and how they spend their
money.

Social Progress 

A third major goal of the nation is social progress. We want an in-
telligent and enlightened citizenry--a citizenry capable of advancing human
knowledge on a broad scale and of making enduring contributions in art, music,
philosophy, religion, science, and many other cultural areas.

Clean Environment

A fourth national goal that has emerged quite strongly in recent years
calls for improvements in the environment in which we live and work. This
requires an increased effort to avoid polluting our air and water. Here again,
our problems will inevitably increase as our population expands.

II. RELATIONSHIP OF ENERGY TO NATIONAL GOALS

Energy has always played a key role in achieving our national goals.
This role will likely be even more important in coming years.
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National Security

National security has at least three distinct aspects and energy

is related to all of them.

Military Security. With increasing mechanization and more sophisticated

weapons, there has been a growing use of energy--particularly petroleum--in

recent military conflicts. Despite the development of nuclear weapons, the

nation continues to be involved in conventional warfare. And if, unfortunately,

conflict does occur in the future, everyone surely would hope it can be

contained to the use of conventional rather than nuclear weapons. The

country's security thus requires availability of energy, especially petroleum,

for emergency military situations.

Diplomatic Security. Importation of energy is one of the most sensitive

areas in which a nation is subject to pressure from outside sources. Oil

exporting countries are showing an increasing tendency to use energy resources

as a means of influencing the foreign policies of importing countries.

Consequently, in this country's quest for peace, our diplomatic endeavors

must be free from coercive outside influences that might arise from excess

dependence on energy imports.

Economic Security. The strength of the nation, and indirectly its

security, is dependent in part on its economic health. Adequate energy, an

essential element in the industrial base of the nation, thus underpins the

economic health and in turn the security of the United States. Foreign energy

supplies are not only vulnerable to interdiction for military and diplomatic

reasons, but also they are subject to erratic changes in prices. For security

reasons as well as economic progress, it is essential that the country have a

continuity of energy supplies at reasonable costs.

Economic Progress 

A close correlation has been demonstrated in many persuasive

statistical studies between a nation's consumption of energy and its level

of economic achievement. For example, in 1969 per capita energy use and

per capita real GNP in the.United States were approximately ten times greater

than in Latin America, a relatively less economically developed area. Energy

is a vital ingredient in all phases of our economic life--it provides power

for our industry and transportation systems, as well as heat and light for our

homes.

Economic progress is due to rising productivity and improved

efficiency in use of resources. Increasing use of machines powered by in-

animate energy is the principal basis for rising productivity. In addition

to productivity gains, energy-using industries have contributed to economic

progress by more efficient utilization of energy.

It is through economic progress (based to a significant degree on

rising energy consumption) that we achieve our goals of reducing unemployment

and poverty and raising the standard of living. In the final analysis,

increasingly efficient energy use is essential for improved material well-being

70-360 0 - 72 - pt. 1 - 16
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of all U.S. citizens. It is no mere happenstance that the U.S., which
has the highest standard of living in the world, has the highest per
capita consumption of energy.

Social Progress

The citizen's well-being depends, in addition to material things and
freedom of choice, on non-material factors as well. However, recent emphasis
on non-material things frequently overlooks that many of the good things in lifehave a material foundation and require the efficient production and utilization
of energy. Without adequate supplies of energy at reasonable costs, our
population would have to devote a much larger share of its time to the
production of the bare necessities of life and correspondingly less time
would be available for cultural pursuits.

The close relationship of material and non-material aspects of
society is apparent in our nation's past economic and social progress. For
example, it is frequently cited that in the late 18th century, 90% of the
population had. to work on farms in order to produce sufficient food for
the nation. Now only 5% Of the population works in agriculture. But these
are sterile statistics until we consider their implications. In-the late18th century, after tilling the fields most families had little time leftin which the young could be free for schooling. The combined efforts of evenlarge families, without the use of energy, could not create the margin tosupport their sons through the years to learn medicine or dentistry. Theproductive capacity of the nation was largely committed to providing the
material necessities and left scant margin to realize cultural achievements.

As a second example, health and pleasure, which are certainly non-material goals, are becoming inextricably intertwined with the use of energy.The health of patients in intensive care units is meticulously monitoredthrough sophisticated instruments run by electricity 24 hours a day. Pleasure--the freedom and opportunity to fulfill yourself in your own individual way--is not entirely a non-material pursuit. For a walk in distant high mountainsinvolves the use of energy to get there by car or plane. A night baseballgame at Yankee Stadium requires energy equivalent to 750 million candlepower.Many Americans travel throughout the world to be reunited with relatives andto gain perspective from earlier civilizations. Adocluate energy supplies atreasonable costs make this possible.

Clean Environment

The production and use of energy inevitably involve some degree ofecological damage. Control of water, air, radiation and other forms of pollutioncaused by energy production and use is thus a vital part of the nation's commit-ment to an improved environment. With the proper technology and thoughtfulregulation, this goal can be accomplished. In fact, a better environment willinvolve more, not less, energy. Removing pollutants from fuels, processingsewage more fully, and recycling waste are all new major missions for the U.S.economy; these efforts all require substantial amounts of energy.
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III. ENERGY POLICIES TO IMPLEMENT NATIONAL GOALS

The government plays a crucial role in energy policies. This role

can be divided into four categories: (1) regulation; (2), taxation, (3) land-

owner and (4) sponsor of research. The government's influence in all four of

these sometimes contradictory roles has been increasing and will likely become

greater in coming years.

Historical Perspective 

Historically the government's role in energy policies has been designed

to foster the development of indigenous resources. As noted earlier, this

policy has been quite successful. Not only did it lead to development of

domestic resources, it laid the foundation for later movement of U.S. capital and

technology into foreign exploration and development of resources. This policy

has thus contributed to the dominance of foreign oil activities by U.S. companies

and has given us a strong posture in international oil affairs. .

Changes in 1950's 

A subtle but clearly discernible change has occurred since 1950 in the

government's activities in the energy field. Government actions are no longer

clearly designed to promote development of energy resources. In fact, many of

the activities are quite restrictive and have a negative effect on resource develop-

ment. The following are examples of government activities affecting energy since

the mid-1950's:

A. Regulation

The Federal Power Commission has been holding down

the price of gap, thereby stifling exploration

incentives and, at the same time, stimulating

consumption. .

To maintain a strong domestic petroleum industry,

import controls were imposed in 1959, -a favorable
development in regard to domestic resource develop-

ment. Subsequently, these controls have been

weakened. And in 1969, recommendations for drastic

changes by the Cabinet Task Force on Oil Import

Control created considerable uncertainty about the

future of the import control program. This uncertainty,

in turn, contributed to diminished exploration activity.

Siting problems have developed for refineries, nuclear

power plants, and petroleum terminals.

An improved environment is desirable, but environmental

controls make it more difficult to develop and use

energy resources. Proposals to tax sulfur in fuels

and to regulate lead in gasoline are examples of this

trend.
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B. Taxation

-- The Tax Reform Act of 1969 cut the percentage depletion
allowance and included depletion as a preference item
subject to a minimum tax. These changes substantially
reduced exploration incentives.

C. Landowner

Leasing policies of the government for oil and gas are
deterring exploration in three ways: (1) the small
amount of acreage, made available at infrequent intervals,
limits exp.loration in some of the most promising areas
in the U.S., (2) the system of competitive bonus bidding
drains off capital needed for exploration, and (3)
environmental regulations are hindering the development
of discoveries in some areas.

-- Government leasing polickes for shale oil have been unwork-
able and are postponing the development of this resource.

Recent Developments 

Recently some government actions have been more encouraging in regardto the development of natural resources. This trend perhaps reflects a
realization that the disincentives toward energy resource development sincethe mid-1950's may have been detrimental to the national interest. The
following are examples of a more positive attitude:

1. The recommendations of the Cabinet Task Force on Oil Import
Control for a drastic overhaul of the petroleum import
program were rejected.

2. The Federal Power. Commission in recognition of the gas
supply shortage has granted some modest price increases for
natural gas at the wellhead.

3. The President's June 4, 1971 message on energy included
several proposals that would encourage the development of
energy resources.

4. The hearings of this Committee are a favorable indication
of the growing awareness of the nation's energ'y problems.

Future Energy Policies 

Government and industry experts agree that the U.S. has vast potentialresources of oil, gas and coal remaining to be developed. What is needed, then,are proper incentives to find and develop these resources. Needed also is
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stability in the investment climate and in government regulations. Regulations
should be formulated only after thorough consideration of the options available
through various technological approaches. Regulations should stress goals

rather than defining specific methods to achieve them. Because of long lead

times in the development of energy resources, companies should be apprised

of regulations as soon as practical, and later reversals in rules and regulations

that are disrupting should be avoided.

The following are specific energy policy recommendations that will

encourage the development of adequate energy supplies at attractive prices:

1. Maintain Import Controls 

Petroleum import controls should continue at levels which will promote

the development of domestic sources of supplies. With the disappearance of

excess producing capacity, imports to the area east of California should be -

limited to the amounts needed to meet requirements, as is the case now on the

West Coast. Such a system would assure a market for domestic supplies developed

anywhere in the U.S. Security would also be enhanced if imports were drawn

preferentially from the more secure foreign sources.

2. Let Market Forces Set Prices

Competitively set market prices would permit the forces of supply and

demand to determine prices which would (a) stimulate production of additional

energy resources and (b) allocate energy supplies to the highest value uses.

Changes are particularly needed for natural gas, the price of which has been

held at artificially low levels by federal regulation. Price controls in this

case have substantially reduced exploration incentives and, at the same time,

have encouraged expansion of demand. •

Programs for (a) the importation of liquefied natural gas, and (b)

the gasification of coal and.naphtha would be materially accelerated by a clear

determination that prices for gas from these sources would be allowed to seek

their own level in response to competitive market prices.

The government should resist the temptation to use the import control

program as a price control mechanism. The purpose of import controls should be

to stimulate development of indigenous energy sources and hold down dependence

on foreign supplies.

Change Leasing Policies on Government Land

It is essential that the vast energy resource's of federal lands be

made available at costs conducive to rapid development. As the President's

June 4, 1971 message on energy to Congress noted, "over half of our nation's
remaining oil and gas reserves, about 4o percent of our coal and uranium, 8Q
percent of our shale and some 60 percent of our geothermal energy sources are
now located on federal lands."

Recognizing the need to accelerate offshore development, the President

directed the Secretary of the Interior "to increase the offerings of oil and gas
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leases." Secretary Morton's subsequent announcement of a tentative five-year
schedule calling for at least two major offshore lease sales per year was an
encouraging step in the right direction. Within thç context of adequate safe-
guards to protect the environment, every effort should be made to carry out
the proposed step-up in leasing.

In addition to making more acreage available, new leasing methods
should be devised which will give proper weight to the public's interest in
rapid development of adequate, secure energy supplies. The current procedure
for awarding leases has maximized payments to the Federal Treasury, which
once may have been a desirable goal. However, this system may no longer be
in the public interest in view of the nation's growing requirements for secure
supplies of energy at reasonable costs'. Under prevailing practices, companies
are forced to expend enormous sums for lease bonuses; such funds could be better
employed for exploration and development activities.

A possible new approach to stimulate exploration and development of
energy resources on government lands in frontier areas would be to adopt a
system of work program bidding (i.e.,'companies submit programs to invest
specified sums to explore and develop leases in a given period of time). This
approach has been used with considerable success by Great Britain as a means of
accelerating development of its North Sea gas resources.

In the case of oil and gas, this procedure could be applied to leasing
of frontier areas and might be combined with compulsory early relinquishment
of part of the acquired acreage after a specified period of time. Such a
program would encourage early and extensive exploration of the leased area.

In the case of shale oil, work program bidding could stimulate tech-
nological research on pining and processing techniques. A viablc program would
have to insure that a company successful in its research endeavors would have
access to sufficient government acreage to permit a substantial commercial
application of this new technology. This is a serious deficiency in existing
leasing arrangements.

Finally, the attractiveness of resource development on go-Ternment
lands would be further enhanced if lands were available for leasing for multiple
uses. Under this system, leasing for one mineral would not preclude concurrent
or subsequent leasing for other minerals.

4. Improve Taxation Incentives 

Unfortunately for the nation's energy supply position, the percentage
depletion allowance on petroleum was cut in the Tax Reform Act of 1969. This
significantly reduced incentives for the development of domestic petroleum
resources. To stimulate exploration for oil and gas, taxation incentives
should be materially strengthened.

5. Encourage Research Into the Production and Use of Energy 

Research into a broad range of energy matters may provide the means
to increase energy supply at redaced costs. The breadth and diversity of
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of suitable research topics afford ample opportunities for both private and
public sponsorship. In general, publicly financed activities should be
directed to (a) environmental improvement, (b) pilot programs to develop the
technology so that low grade, presently non-commercial domestic resources
could be commercially developed, and (c) the more theoretical areas of research.
Three areas for augmenting energy supplies that seem particularly appropriate
for government-sponsored research are: perfection of a stack gas control
device, which would permit the use of high sulfur coal without violating
pollution control standards; conversion of shale oil and coal into synthetic
fuels; and development of a breeder reactor.

6. Encourage Freedom of Entry by Companies Into Alternative Energy
Businesses

Another means of promoting adequate domestic energy supplies at lowest
possible cost would be to encourage a diversity of corporate effort in the
development of the country's natural resources. Such a policy would foster
competition and a greater flow of capital into energy activities." Competition
in the various energy fuel industries is necessary to meet the goals of
adequate fuel supplies, low prices, and rapid development of new technologies.
Vigorous competition in turn requires freedom on the part of private companies
to enter the various energy fuel industries, within the framework of our anti-
trust laws.

Capital requirements for providing future energy supplies will be
enormous. The National Petroleum Council in its report U.S. Energy Outlook,
An Initial Appraisal 1971-1985 estimated that $174 billion will be needed
in the 1971-1985 period for fossil and nuclear fuel operations, exclusive of
retail marketing activitjes. Recent experience has demonstrated the beneficial
effects of freedom of entry in regard to meeting capital requirements. For
example, the entry of gas transmission companies into gas exploration and
synthetic gas manufacture will mitigate to some extent the severe shortage of
natural gas. Participation in the coal business by oil companies accelerated
investment in coal operations and helped avert a threatened shortage of coal
last year. Entry into uran,ium exploration by companies that had previously been
both inside and outside the energy business has contributed to the discovery of
substantial new reserves, thus helping to assure adequate fuel supplies for
nuclear power plants.

Besides providing additional capital investments, freedom of entry across
the several energy fields will be helpful in other ways. Flexibility in the use
of limited skilled personnel, for example, will be encouraged. Skilled people
can be shifted into areas where their talents can be put to the best use. Diverse
talents from different fuel businesses can also be blended in such important
areas as research and development. This is particularly true in the case of
synthetic fuels.

Ultimately, the availability of long-term energy supplies of the U.S.
will depend on the effective mobilization of these diverse talents of skilled
people in the different energy industries to develop the nation's vast reserves
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of coal and shale. The development of these energy resources will require new
gasification and liquefaction technologies, as well as very large capital out-
lays. (For example, about $500 million investment is required to provide
100,000 B/D of synthetic crude capacity from oil shale.) 'Inevitably, a long
time will elapse from initial investment to commercial operations. These
essential characteristics necessarily require large experienced companies to
undertake the pioneering task of developing coal liquefaction and shale reserves.
This fact should be recognized by the government and the public. Oil, gas, and
coal companies are particularly well qualified to undertake these pioneering
development activities and should be encouraged to do so.

7. Set Realistic Environmental Standards 

The energy policy objective in this case should be to minimize air,
water and radiation pollution in the production and use of energy while at the
same time considering the effect of pollution regulations on other national
goals.

To implement this policy objective, more rationality and less emotion
are needed in government regulations. Such an approach should include (a)
thorough public hearings on all aspects of the proposed regulation, (b) cost-
benefit analysis of the regulation under consideration, and (c) an evaluation
of the technical feasibility and optimum timing before the regulations are set.

ds
10/15/71
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Senator BELiztox. (presiding). In the absence of the chairman, Iwill call Mr. Carl Madden as our next witness.

STATEMENT OF CARL H. MADDEN, CHIEF ECONOMIST, CHAMBER
OF COMMERCE OF THE UNITED STATES

Mr. MADDEN. Thank you, Mr. Chairman, it is a privilege to appear
in this important study of energy and energy policy.
My name is Carl H. Madden. I am chief economist of the National

Chamber of Commerce of the United States. I am not an expert on
energy economics and therefore my remarks will be concerned pri-
marily with principles that seem to be important in raising the funda-
mental questions which a study such as this must raise in order to gain
fundamental insight into the appropriate national energy policy.
Senator BELLMON. If I could interrupt, I would like to say it wasn't

that the committee sought to call just experts, we want a broad look at
the problems.
Senator RANDOLPH. Yes, the expert is seldom right, but never in

doubt.
[Laughter.]
Mr. MADDEN. The United States of America is a Nation-State which

has been a creature of western civilization, but which now exists in a
"world-neighborhood" of nations drawn together by collapsing space
and time. The people of the United States of America, occupying 6
percent of the world's land area, who have lived through periods of
isolation from the world into an era of world leadership, now live on
a planet perceived as "Spaceship Earth" as a result of their own ex-
plorations and discoveries.
As a creature of western civilization, the United States has been

impelled in its pursuits of goals by a continuing search to enlarge
human possibilities through the light of knowledge in a climate of
freedom.
The increase in knowledge, since the days of Jefferson and Hamilton,

has frustrated the specific goals of each but enlarged both the realm
of choice and the means of making choices. Even so, the willingness
of our country, in the main, to obey the Jeffersonian dictate: "For here,
we may tolerate error, so long as reason is left free to combat it," has
left broadly intact the framework goals of human freedom in the
pursuit of knowledge throughout a post-renaissance epoch marked by
war, violence, and dictatorship. This is an accomplishment not to be
dismissed lightly.
In such a society any discussion of goals is tentative and not definite.

National goals are more than a set of abstract expressions of desires
and aspirations. They provide more than a framework of analysis.
They are not only future-oriented, they are oriented to the past and
the present. Although they may be competitive and contradictory, and
may change with time, there is something about a nation's goals, in a
nation founded as this one was, that should be permanent and adaptable
to the shifting sands of taste as well as to the new perspective created
by deepened understanding of the physical universe.
In other words, the goals of a people reflect their beliefs and as-

pirations as well as their resource limitations and their preference of
activity. Perhaps the goal of highest priority is that of liberty of indi-
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viduals to revise goals in recognition of new knowledge freely sought
and tested by rational methods. Such goals are mutually interacting
throughout the range of human consciousness, even impelling subcon-
scious choice eventuating in aesthetic judgments. Energy policies are
means to goals, but then, so are economic policies; both are means to
human welfare.
Indeed, it is the profundity of the subject of national goals which

frustrates efforts to agree on their substances, to price their attainment,
or to achieve their authorizative statement. The adequacy of the Na-
tion's goals for the future can at best be stated only in terms of as-
sumptions and the state of the art of prediction, a wobbly art with
few masters. The Nation needs, not one but many institutions for the
study of the future. Since infinite possibilities inhere in the future, no
one institution should have the only pipeline to it.
The question of a national energy policy goes directly to the heart

of national goals issues. Liberty continues to be a valued and in itself
in western civilization, notwithstanding the challenges portrayed in
1984, and those most recently issued by Harvard Professor B. F. Skin-
ner. Economic freedom since the decline of feudalism and the rise of
commercialism and the industrial revolution has been viewed as vital
to liberty, to the efficient use of scarce resources, and to economizing
the use of coercion to accomplish given purposes.
Economic efficiency is looming larger and being redefined because

of the growing understanding of an emphasis on environment and
quality of life. We are beginning to perceive, through admittedly
rather dimly thus far, the cost as well as benefits of widely urgent en-
vironmental improvements. These pressures challenge the myths of
the affluent society, which implicitly devalues the reality of genuine
scarcity and the importance of the derivative need for economizing in
the use of resources.
The market economy—with price flexibility and resource mobility,

with opportunities for great profits and the risks of great losses and
bankruptcy—is the organizing mechanism of a free society. Through
the market the essential task of economic calculation is performed, in-
cluding the feedback of the cost-benefit relationships of relative valua-,
tions. Economic calculation, the Achilles Heel of a command economy,
is essential to rational economic decisions. A continuing goal should be
the improvement of the market mechanism and its functioning. Other
economic goals have included economic growth, and a reasonable de-
gree of economic stability and economic security. The market mech-
anism provides the setting in which many contradictory goals can be
reconciled.
The Employment Act of 1946 emphasizes maximum employment,

production, and purchasing power. The Employment Act thus is far
from being oriented toward long-range goals, and indeed perhaps
more decisions meant to implement it have been short term and amelio-
rative in intent rather than being long range and directed to basic
measures to establish conditions conducive to achieving the purposes of
the act. One can but ask if such attention and thought have been de-
voted to long range goals, and the strategies that permit the voluntary
coordination and cooperation of free people to those ends. Is the Em-
ployment Act of 1946 simplistic ?—or has it been applied simplisti-
cally?
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Shall we have to rethink relatively limited goals, and incorporate
them in more complex national and world models that subsume both
.ecological and economic principles? Can we internalize and privatize
social costs so that competitive markets can be relied upon to effect
voluntary cooperation in the pursuit of broader goals? The needed
kinds of institutional arrangements should be investigated.
Many, if not most, advances in knowledge are rooted in methodology.

The methodology of determining the effects of the interdependence of
mutual goals appears to be open for significant improvement through
the use of the computer. Social policies are now based on mental models
of social systems. But social systems are complex. To deal with this
complexity we have, up to now, relied on the collective intelligence
built into the structure of society and its institutions. However, such a
reliance depends in the end on the melding of intuitive judgments. But
in dealing with complex systems, intuitive judgment is more likely
than not to worsen matters. The computer allows us to simulate the
interacting effects of our assumptions through many time periods.
Recent simulations at MIT of world developments, prepared by

Profs. Jay W. Forrester and Dennis Meadows, show the need to ask
questions of more significance to mankind's survival than the questions
that preoccupy many of us. The project attempts through a set of com-
puter simulation models to identify long-term global prospects and
evaluate alternative policies for their effects over the next 50 to 200
years. The major model asks the question, What are the interrelations
between global population growth, pollution, food production, natural
resources depletion, and economic development?
The implications of these models suggest not that we are approach-

ing a golden age, but that we are living in it, and that it will end soon.
Preliminary conclusions are:
One, there is no possibility of sufficient technological and cultural

progress occurring in the next 100 years to sustain as many as 14 billion
people on our globe. Since the doubling time of population is currently
32 years and decreasing, this means that sometime within the next 60
years population growth will undergo a profound deceleration, per-
haps accompanied by or caused by vast disasters.
Two. there is no possibility of bringing the vast majority of those

living in the developing countries up to the material standard of living
enjoyed by the developed nations.
Three, there is a strong probability that the western nations will wit-

ness a market decline in their own material standard of living within
the next three or four decades.
Four, there is no unique, optimal long-term population level.

Rather, there is an entire set of tradeoffs between personal freedom,
material and social standards of living, and the population level.
Given the finite and diminishing stock of resources on this globe, we
are inevitably compelled to recognize that more people implies a lower
standard of living.
Five, there is, in theory, no fundamental human value which could

not be better achieved through a substantial lowering of the global
population base.
Six, there is a very strong probability that the transition to global

equilibrium will involve a traumatic decline in population.
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Several things can be said about these conclusions. For one thing,
they are in general accord with other attempts to trace out global de-
velopments. For another, all such attempts have assumed that tech-
nological progress takes the form of increased productivity as conven-
tionally defined, including conventional definitions of the nature of
output, and conventional definitions of costs—and therefore of income
and wealth. And in the third place, the conclusions flow from the
existing state of the art in computer simulation.
In evaluating such conclusions, it is worth keeping in mind. that,

as Meadows says, "The first version of the main model is very simple
and has not been empirically validated." The science fiction writer,
Arthur C. Clarke, has often cautioned against categorical negative
predictions by scientists, and the caution has enough empirical evi-
dence to support it to be worth mentioning.

Forrester's conclusions, even so, are suggestive of new, significant
questions. Among the implications for policy that emerge are:
One, industrialization may be a more fundamentally disturbing

force in world ecology than is population. Medicine and health are in-
cluded here as a part of industrialization.
Two, within the next century man may face a four-pronged dilem-

ma—suppression of modern industrial society by a natural resource
shortage; decline of world population as a result of changes caused
by pollution; population decline from food shortage; or population
decline from disease, social stresses, or war.
Three, we may now be living in a golden age better than what has

come before, or is to come in the next century or so.
Four exhortation to population control alone could be self-defeat-

ing, by raising per capita food supply and living standards and thus
raising population.
Five, a society with a high level of industrialization may be non-

sustainable.
Professor Forrester's simulation models give emhasis to the ques-

tion, Should or must we redefine our goals?
Shall we reject our wealth? In order to maintain present standards,

we need all the wealth we have to cope with expected growth in world
and national population. To reject future wealth is to force a drastic
decline in population, a return to a lower level of technology, and to a
lower quality of life, if by wealth we mean what men value.

Shall we limit population? Well, of course, but it is not enough. Lim-
iting. world population, given present culture, may only lead to in-
creasing it later. Limiting U.S. population may not, given present,
culture, reduce appreciably our drain on resources.
What, then, are the significant questions about goals and energy?

Are the questions not far more profound than we have expected? Do
they not go to the nature of our present culture, its values, its percep-
tion of wealth, of productivity, costs, and income, of progress and
welfare?
In principle, the issue is that of full recognition that our modern

scientific revolution centers around the two major concepts of ther-
modynamics: energy and entropy. The first law of thermodynamics
asserts that in any closed energy system, energy is conserved. The
second law of thermodynamics asserts that, in any closed energy sys-
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tern, entropy—roughly a measure of disorder—increases until equilib-
rium is reached. In other words, all systems tend to run down.

Ecological processes offset the disorder arising from entropy by
built-in evolutionary tendencies, based on natural selection. Evolu-
tion, however, has often and implacably operated via catastrophe to
a species unable to adapt to new conditions of life. In nature, evolu-
tionary movement is from the simple to the complex, from the simple
life form to the diverse. Driving these movements is the inclination of
living systems to reduce entropy and to foster order by making useful
energy available.
In general, our task is to fully recognize the significance of the

laws of thermodynamics in our social systems on the globe of Earth.
The scientific revolution offers us an escape from the entropy trap
depicted by students of world development. One source of escape is
to deliver more useful energy to our systems, to substitute energy for
matter, and to use energy more efficiently. We need more energy, and
the outlook is that our need for energy will continue to grow in the
future.
Prof. Alvin Weinburg is optimistic about future energy supplies,

anticipating significant technical and economic advances in breeder
reactors, either in the uranium breeder or in the thorium breeder. Dr.
Weinberg points out that the development of successful breeders
could mean the availability of cheap, ubiquitous power, for which
there might indeed be an elastic demand.
But even a seemingly inexhaustible supply of energy would leave

us with the problem of the dissipation of energy. Less than perfect
utilization of energy leaves byproducts that can affect our environ-
ment, creating potentially serious imbalances in the ecosystem. Thus,
nuclear reactors pose problems of so-called heat pollution. The re-
gassification of liquefied natural gas produces a refrigeration effect.
Perhaps in all such instances we should devote more attention to cap-
turing and utilizing those now unwanted or underutilized effects.
Indeed, there appears to be some confusion in the notion of a seem-

ingly inexhaustible supply of energy and its relationship to the prob-
lem of maintaining the quality of the environment on earth. It would
seem that concepts of inexhaustible energy supplies might land in the
same wastebasket with discarded notions of inexhaustible land, free
air, or inexhaustible supplies of oil and coal of an earlier era.
Without denying the need for an energy policy which fully utilizes

existing or contemplated sources of energy, it would appear prudent
to remain skeptical about the use of terms such as "inexhaustible."
The issue of improving energy-conversion ratios, not only in funda-
mental mass-energy conversions where modern physics has achieved
triumphs, but also in end-use convertors such as ordinary machines,
might be an appropriate subject of inquiry for a study of energy
policy.
The issue posed by environmentalists which appears to have validity

for a fundamentally based energy policy is that of maintaining the
world ecosystem in what may be called a steady state. It is not clear
that the approach of the expanding use of energy in existing forms
of technology, or even of substituting greater amounts of energy in
existing forms of technology, or even of substituting greater amounts
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of energy for the use of materials, is more sophisticated than the brute-
force strategy of 19th century heavy industry. The issue is not settled
of the impact on the environmental balance of the summed effects of
ever increasing use of energy, with little regard to improving the
quality of use.
There is an increasing concern for maintaining the world ecosystem

in a "steady state." Already, science empowers us to monitor the world
weather and environment by satellite.
To establish environmental balance as one concern of economic

policy has powerful implications. It is not clear, for example, that our
conventional concern for full employment is wholly consistent with
environmental balance, if the nature of available jobs remains un-
changed. The object is not work for its own sake or as a means to re-
distribute income, but to redefine work and productivity to achieve
environmental balance, and to internalize and privatize costs as means
to the goal of environmental balance.
The idea implies an increasing interest in redefining wealth. The

issue is not to stop the growth of wealth, but to redefine wealth. Our
problem is not in the generalized concept of wealth, but in the specific
forms of wealth.
In general, we overvalue forms of wealth which are entropy-creating

and undervalue future forms of wealth which are entropy-offsetting.
Thus, there seems little question that, with present patterns of pro-
duction and consumption, as in the United States, spread over the
world, there would result an environmental catastrophe before world
population reached 5 billion people.
The present experiment in India of a TV network via satellite for

educating Indians about limiting population and improving the qual-
ity of life is an immensely valuable form of wealth for mankind, a
form of wealth which we are tragically neglecting elsewhere in our
preoccupation with past forms of wealth.
The concept that all systems tend to run down implies that in the

production process, all inputs eventuate in waste—except for what has
been called 'the collective mind of man." The idea is not clear but it
is suggestive. Perhaps the best popular explanation is in an essay by
Issaac Asimov. It refers to the evolutionary tendency for wealth to
flow from ideas, from the mind of man.
As Dr. Weinberg has suggested, we in the world's most technologi-

cally advanced country find ourselves increasingly concerned with
issues that transcend the currently conventional parameters of science
and knowledge. The newly awakened interest in ecology has led in-
creasingly, and especially so among young people to questions about
the quality of life, about the ultimate nature of man, and, teleological-
ly, about the purpose of man and life. These new interests thus are
moving to reunite the fundamental branches of knowledge, of natural
philosophy and of moral philosophy. Ecologists cannot ignore
metaphysics.
In the short terms, emphasis must be given to transitional arrange-

ments that facilitate the move to a more completely unified ecosystem
that reflects and incorporates economic considerations. The president,
in his message of June 4, 1971, affirmed the administration's support of
research to insure an adequate supply of clean energy in the future.
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The administration and Members of Congress are considering national
fuels and energy policies, and even the possibility of establishing a
national energy agency. Decisions about these issues could have far-
ranging consequences, and should reflect the careful, deliberate evalu-
ation of projections of the future as well as of the experiences of the
past. Too often there is the possibility that the contributions of an
administrative agency, in the long run, will net out negatively, because
such agencies lack the mandate or means to achieve action on the basis
of comprehensive understanding or increased knowledge.
Underpricing of energy is related to imposing private costs on so-

ciety at large as social costs—environmental costs and those involving
the health and safety of workers. Further, energy is overused, and in-
efficient proportions of the various fuels are used.
The price system provides guides to needed adjustments. For ex-

ample, deregulation of natural gas producers would be expected to
result in higher prices, signalling that natural gas is valued more
highly than it has been, that it ought to be employed in the more valu-
able uses, that it should be economized in all uses, and that producers
would be justified in intensifying research, exploration, and develop-
ment activities.
Deregulation, and reliance on the market mechanism, suggests an

answer to the question of how best to organize fuel and energy activi-
ties. Competitive pricing and the internalization and a privatiza-
tion of costs through new and broader rules of the game offer the oppor-
tunity to move forward simultaneously along desired lines. Incentives
to research and technological innovation would be provided along with
flexibility in the choice and application of means.

Better pricing of the earth's resources would favor conservation,
or the balancing of preferences for future against present consumption.
Ecological requirements could be advanced through privatization,
thereby avoiding the tragedy of the commons, of which Prof. Gar-
rett Hardin has written so effectively. User costs could be better related
to user benefits, providing greater equity as well as greater incentives
to economize the use of scarce resources.

Internalizing and privatizing costs will help all of us—as consumers,
as producers, as environmentalists, or as just citizens interested in the
quality of life—to make our own individual cost-benefit comparisons
and act accordingly. In other words, the analysis of tradeoffs, in the
current jargon, would be clarified and decisionmaking presumably im-
proved through greater knowledge. The substitution of services—that
is, improvements in the quality of life, or environmental improve-
ments—for products likewise would be facilitated under conditions
that would maximize individual participation in cost-benefit compari-
sons and decisions about environmental, ecological, and economic
choices.
As stated earlier, we live in a period of culture crisis. Gains in human

welfare may depend upon our ability to pose fundamental questions
about national goals. Certainly such questions deserve fundamental
answers. What the basic questions are appears to be the first issue to
which this committee might address itself.
Thank you.
(Mr. Madden's prepared statement follows:)
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Perhaps the most important thing to say about national goals at the

outset is that in a free society goals ought to be determined by the people and

not for the people.

And perhaps the most important thing to say about energy policy at the

outset is that, as a tool for attaining human welfare, energy policy is too

important to our civilization and the quality of life for the energy industries

to be stultified by ill-conceived or excessive administration regulations.

• If the growing forces of change -- social, environmental, technological

-- pose fundamental questions about national goals, these questions deserve
fundamental answers. Otherwise, the cultural crisis through which we are
living may end in frustration rather than in achievement of gains in human
welfare.

National Goals 

The United States of America is a nation-state which has been a
creature of western civilization, but which now exists in a "world-neighborhood"
of nations drawn together by collapsing space and time. The people of the
United States of America, occupying six per cent of the world's land area, who
have lived through periods of isolation from the world into an era of world
leadership, now live on a planet perceived as "Spaceship Earth" as a result of
their own explorations and discoveries.

As a creature of western civilization, the United States has been
impelled in its pursuits of goals by a continuing search to enlarge human
possibilities through the light of knowledge in a climate of freedom.

The increase in knowledge, since the days of Jefferson and Hamilton, has
frustrated the specific goals of each but enlarged both the realm of choice and
the means of making choices. Even so, the willingness of our country, in the

*Chief Economist, Chamber of Commerce of the United States
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main, to obey the Jeffersonian dictate: "For here, we may tolerate error, so

long as Reason is left free to combat it," has left broadly intact the framework

goals of human freedom in the pursuit of knowledge throughout a post-Renaissance

epoch marked by war, violence, and dictatorship. This is an accomplishment not

to be dismissed lightly.

In such a society any discussion of goals is tentative and not definite.

National goals are more than a set of abstract expressions of desires and

aspirations. They provide more than a framework of analysis. They are not only

future-oriented, they are oriented to the past and the present. Although they may

be competitive and contradictory, and may change with time, there is something

about a nation's goals, in a nation founded as this one was, that should be

permanent and adaptable to the shifting sands of taste as well as to the new

perspectives created by deepened understanding of the physical universe.

In other words, the goals of a people reflect their beliefs and

aspirations as well as their resource limitations and their preference of activity.

Perhaps the goal of highest priority is that of liberty of individuals to revise

goals in recognition of new knowledge freely sought and tested by rational methods.

Such goals are mutually interacting throughout the range of human consciousness,

even impelling subconscious choice eventuating in aesthetic judgments. Energy

policies are means to goals, but then, so are economic policies; both are means

to human welfare.

Indeed, it is the profundity of the subject of national goals which

frustrates efforts to agree on their substances, to price their attainment, or

to achieve their authoritative statement. The adequacy of the nation's goals

for the future can at best be stated only in terms of assumptions and the state

of the art of prediction, a wobbly art with few masters. The nation needs, not

one but many, institutions for the study of the future. Since infinite possibil-

ities inhere in the future, no one institution should have the only pipeline to

it.

National Goals and Energy Policy 

The question of a national energy policy goes directly to the heart of

national goals issues. Liberty continues to be a valued and in itself in

western civilization, notwithstanding the challenges portrayed in 1984, and

those most recently issued by Harvard Professor B. F. Skinner. Economic freedom,
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since the decline of feudalism and the rise of commercialism and the industrial

revolution, has been viewed as vital to liberty, to the efficient use of scarce

resources, and to economizing the use of coercion to accomplish given purposes.

Economic efficiency is looming larger and being redefined because of the

growing understanding of an emphasis on environment and quality of life. We

are beginning to perceive, though admittedly rather dimly thus far, the costs

as well as benefits of widely urged environmental improvements. These pressures

challenge the myth of the affluent society, which implicitly devalues the

reality of genuine scarcity and the importance of the derivative need for

economizing in the use of resources.

The market economy -- with price flexibility and resource mobility,

with opportunities for great profits mg. the risks of great losses and
bankruptcy -- is the organizing mechanism of a free society. Through the

market the essential task of economic calculation is performed, including the

feedback of the cost-benefit relationships of relative valuations. Economic

calculation, the Achilles heel of a command economy, is essential to rational

economic decisions. A continuing goal should be the improvement of the market

mechanism and its functioning. Other economic goals have included economic

growth, and a reasonable degree of economic stability and economic security.

The market mechanism provides the setting in which many contradictory goals can

be reconciled.

The Employment Act of 1946 emphasized maximum employment, production, and

purchasing power. The Employment Act thus is far from being oriented towards

long-range goals, and indeed perhaps more decisions meant to implement it have
been short-term and ameliorative in intent rather than being long-range and
directed to basic measures to establish conditions conducive to achieving the
purposes of the Act. One can but ask if much attention and thought have been
devoted to long-range goals, and the strategies that permit the voluntary

coordination and cooperation of free people to those ends. Is the Employment
Act of 1946 simplistic? -- or has it been applied simplistically?

Shall we have to rethink relatively limited goals, and incorporate them in

more complex national and world models that subsume both ecological and economic
principles? Can we internalize and privatize social costs so that competitive
markets can be relied upon to effect voluntary cooperation in the pursuit of
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broader goals? The needed kinds of institutional arrangements should be

investigated.

The World Predicament 

Many, if not most, advances in knowledge are rooted in methodology. The

methodology of determining the effects of the interdependence of mutual goals

appears to be open for significant improvement through the use of the computer.

Social policies are now based on mental models of social systems. But social

systems are complex. To deal with this complexity we have, up to now, relied on

the collective intelligence built into the structure of society and its

institutions. However, such a reliance depends in the end on the melding of

intuitive judgments. But in dealing with complex systems, intuitive judgment

is more likely than not to worsen matters. The computer allows us to simulate

the interacting effects of our assumptions through many time periods.

Recent simulations at MIT of world developments, prepared by

Professors Jay W. Forrester and Dennis Meadows, show the need to ask questions

of more significance to mankind's survival than the questions that preoccupy

many of us. The project attempts through a set of computer simulation models

to identify long term global prospects and evaluate alternative policies for

their effects over the next 50 to 200 years. The major model asks the question,

What are the interrelations between global population growth, pollution, food

production, natural resources depletion, and economic development?

The implications of these models suggest not that we are approaching a

Golden Age, but that we are living in it, and that it will end soon. Preliminary

conclusions are:

1. There is no possibility of sufficient technological and

cultural progress occurring in the next 100 years to sustain

as many as fourteen billion people on our globe. Since the

doubling time of population is currently 32 years and decreasing,

this means that sometime within the next 60 years population

growth will undergo a profound deceleration, perhaps accompanied

by or caused by vast disasters.

2. There is no possibility of bringing the vast majority of

those living in the developing countries up to the material
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standard of living enjoyed by the developed nations.

3. There is a strong probability that the western nations

will witness a marked decline in their awn material standard

of living within the next three or four decades.

4. There is no unique, optimal long-term population level.

Rather, there is an entire set of trade-offs between personal

freedom, material and social standards of living, and the

population level. Given the finite and diminishing stock of

resources on this globe, we are inevitably compelled to

recognize that more people implies a lower standard of living.

5. There is, in theory, no fundamental human value which

could not be better achieved through a substantial lowering

of the global population base.

6. There is a very strong probability that the transition to

global equilibrium will involve a traumatic decline in

population.

Several things can be said about these conclusions. For one thing,

they are in general accord with other attempts to trace out global developments.

For another, all such attempts have assumed that technological progress takes

the form of increased productivity as conventionally defined, including

conventional definitions of the nature of output, and conventional definitions

of costs -- and therefore of income and wealth. And in the third place, the

conclusions flow from the "existing state of the art" tn computer simulation.

In evaluating such conclusions, it is worth keeping in mind that, as

Meadows says, 'the first version of the main model is very simple and has not

been empirically validated." The science fiction writer, Arthur C. Clarke, has

often cautioned against categorical negative predictions by scientists, and his

caution has enough empirical evidence to support it to be worth mentioning.

Forrester's conclusions, even so, are suggestive of new, significant
questions. Among the implications for policy that emerge are:

1. Industrialization may be a more fundamentally disturbing

force in world ecology than is population. (Medicine and health

are included here as a part of industrialization.)
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2. Within the next century man may face a four-pronged

dilemma -- suppression of modern industrial society by a

natural resource shortage; decline of world population as

a result of changes caused by pollution; population decline

from food shortage; or population decline from disease,

social stresses, or war.

3. We may now be living in a "golden age" better than what

has come before or is to come in the next century or so.

4. Exhortation to population control alone could be self-

defeating, by raising per capita food supply and living

standards and thus raising population.

5. A society with a high level of industrialization may be

nonsustainable.

Professor Forrester's simulation models give emphasis to the question,

Should or must we redefine our goals?

Shall we reject our wealth? In order to maintain present standards,

we need all the wealth we have to cope with expected growth in world and

national population. To reject future wealth is to force a drastic decline

in population, a return to a lower level of technology, and to a lower

quality of life, if by wealth we mean what men value.

Shall we limit population? Well, of course, but it is not enough.

Limiting world population, given present culture, may only lead to increasing

it later. Limiting United States population may not, given present culture,

reduce appreciably our drain on resources.

What, then, are the significant questions about goals and energy? Are

the questions not far more profound than we have expected? Do they not go to

the nature of our present culture, its values, its perception of wealth, of

productivity, costs, and income, of progress and welfare?

The Scientific Revolution and Energy Policy 

In principle, the issue is that of full recognition that our modern

scientific revolution centers around the two major concepts of thermodynamics:

energy and entropy. The first law of thermodynamics asserts that in any closed
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energy system, energy is conserved. The second law of thermodynamics asserts

that, in any closed energy system, entropy (roughly a measure of disorder)

increases until equilibrium is reached. In other words, all systems tend to

run down.

Ecological processes offset the disorder arising from entropy by built-

in evolutionary tendencies, based on natural selection. Evolution, however, has

often and implacably operated via cattstrophe to a species unable to adapt to

new conditions of life. In nature, evolutionary movement is from the simple to

the complex, from the simple life form to the diverse. Driving these movements

is the inclination of living systems to reduce entropy and to foster order by

making useful energy available.

In general, our task is to fully recognize the significance of the laws

of thermodynamics in our social systems on the globe of Earth. The scientific

revolution offers us an escape from the entropy trap depicted by students of

world development. One source of escape is to deliver more useful energy to

our systems, to substitute energy for matter, and to use energy more efficiently.

We need more energy, and the outlook is that our need for energy will continue

to grow in the future.

Professor Alvin Weinberg is optimistic about future energy supplies,

anticipating significant technical and economic advances in breeder reactors,

either in the uranium breeder or in the thorium breeder. Dr. Weinberg points

Out that the development of successful breeders could mean the availability of
cheap, ubiquitous power, for Which there might indeed be an elastic demand.

But even a seemingly inexhaustible supply of energy would leave us with

the problem of the dissipation of energy. Less than perfect utilization of

energy loaves by-products that can affect our environment, creating potentially

serious imbalances in the ecosystem. Thus, nuclear reactors pose problems of

so-called heat pollution. The regassification of liquefied natural gas produces
a refrigeration effect. Perhaps in all such instances we should devote more
attention to capturing and utilizing those now unwanted or underutilized effects.

Indeed, there appears to be some confusion in the notion of a "seemingly
inexhaustible supply of energy" and its relationship to the problem of maintaining
the quality of the environment on earth. It would seem that concepts of
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"inexhaustible" energy supplies might land in the same wastebasket with
discarded notions of "inexhaustible land," "free air," or "inexhaustible supplies
of oil and coal" of an earlier era.

Without denying the need for an energy policy which fully utilizes existing
or contemplated sources of energy, it would appear prudent to remain skeptical
about the use of terms such as "inexhaustible." The issue of improving energy-
conversion ratios, not only in fundamental mass-energy conversions where modern
physics has achieved triumphs, but also in end-use convertors such as ordinary
machines, might be an appropriate subject of inquiry for a study of energy policy.

The issue posed by environmentalists which appears to have validity for
a fundamentally-based energy policy is that of maintaining the world eco-system

in what may be called a steady state. It is not clear that the approach of
expanding the use of energy in existing forms of technology, or even of substitu-
ting greater amounts of energy for the use of materials, is any more sophisticated
than the brute-force strategy of nineteenth century heavy industry. The issue is
not settled of the impact on the environmental balance of the summed effects of
ever-increasing use of energy, with little regard to improving the quality of use.

There is an increasing concern for maintaining the world ecosystem in a

"steady state." Already, science empowers us to monitor the world weather and
environment by satellite.

To establish environmental balance as one concern of economic policy has
powerful implications. It is not clear, for example, that our conventional
concern for full employment is wholly consistent with environmental balance, if
the nature of available jobs remains unchanged. The object is not work for its
own sake or as a means to redistribute income, but to redefine work and
productivity to achieve environmental balance, and to internalize and privatize
costs as means to the goal of environmental balance.

The idea implies an increasing interest in redefining wealth. The issue
is not to stop the growth of wealth, but to redefine wealth. Our problem is not
in the generalized concept of wealth, but in the specific forms of wealth.

In general, we overvalue forms of wealth which are entropy-creating and
undervalue future forms of wealth which are entropy-offsetting. Thus, there
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seems little question that, with present patterns of production and consumption,

as in the United States, spread over the world, there would result an environmental

catastrophe before world population reached five billion people.

The present experiment in India of a TV network via satellite for educating

Indians about limiting population and improving the quality of life is an immensely

valuable form of wealth for mankind, a form of wealth which we are tragically

neglecting elsewhere in our preoccupation with past forms of wealth.

The concept that all systems tend to run down implies that in the pro-

duction process, all inputs eventuate in waste -- except for what has been called

"the collective mind of man." The idea is not clear but it is suggestive. Perhaps

the best popular explanation is in an essay by Isaac Asimov. It refers to the

evolutionary tendency for wealth to flow from ideas, from "the mind of man."

And as Dr. Weinberg has suggested, we in the world's most technologically

advanced country find ourselves increasingly concerned with issues that transcend

the currently conventional parameters of science and knowledge. The newly

awakened interest in ecology has led increasingly, and especially so among

young people, to questions about the quality of life, about the ultimate nature

of man, and, teleologically, about the purpose of man and life. These new

interests thus are moving to reunite the fundamental branches of knowledge, of

natural philosophy and of moral philosophy. Ecologists cannot ignore

metaphysics.

Economics and Energy Policy 

In the short term, emphasis must be given to transitional arrangements

that facilitate the move to a more completely unified ecosystem that reflects

and incorporates economic considerations. The President, in his message of

June 4, 1971, affirmed the Administration's support of research to insure an

adequate supply of clean energy in the future. The Administration and members

of Congress are considering national fuels and energy policies, and even the

possibility of establishing a national energy agency. Decisions about these

issues could have far-ranging consequences, and should reflect the careful,

deliberate evaluation of projections of the future as well as of the experiences
of the past. Too often there is the possibility that the contributions of an

administrative agency, in the long run, will net out negatively, because such
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agencies lack the mandate or means to achieve action on the basis of comprehensive

understanding of increased knowledge.

Underpricing of energy is related to imposing private costs on society

at large as social costs -- environmental costs and those involving the health

and safety of workers. Further, energy is overused, and inefficient proportions

of the various fuels are used.

The price system provides guides to needed adjustments. For example,

deregulation of natural gas producers would be expected to result in higher prices,

signalling that natural gas is valued more highly than it has been, that it ought

to be employed in the more valuable uses, that it should be economized in all

uses, and that producers would be justified in intensifying research, exploration

and development activities.

Deregulation, and reliance on the market mechanism, suggests an answer

to the question of how best to organize fuel and energy activities. Competitive

pricing and the internalization and privatization of costs through new and

broader rules of the game offer the opportunity to move forward simultaneously

along desired lines. Incentives to research and technological innovation would

be provided along with flexibility in the choice and application of means.

Better pricing of the earth's resources would favor conservation, or the

balancing of preferences for future against present consumption. Ecological

requirements could be advanced through privatization, thereby avoiding "the

tragedy of the commons," of which Professor Garrett Hardin has written so effectively.

User costs could be better related to user benefits, providing greater equity as

well as greater incentives to economize the use of scarce resources.

Internalizing and privatizing costs will help all of us -- as consumers,
as producers, as environmentalists, or as just citizens interested in the quality
of life -- to make our own individual cost-benefit comparisons and act accordingly.
In other words, the analysis of trade-offs, in the current jargon, would be
clarified and decision-making presumably improved through greater knowledge. The
substitution of services (that is, improvements in the quality of life, or
environmental improvements) for products likewise would be facilitated under
conditions that would maximize individual participation in cost-benefit comparisons
and decisions about environmental, ecological, and economic choices.

Conclusion 

AS stated earlier, we live in a period of culture crisis. Gains in

human welfare may depend upon our ability to pose fundamental questions about

national goals. Certainly such questions deserve fundamental answers. What

the basic questions are appears to be the first issue to which this Committee

might address itself.
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Senator BELLMON. Probably you heard the signal just sounded for
us to come and vote, and I believe Senator Allott and I should both do
so before we miss our opportunity, so we would like to recess the hear-
ing for approximately 10 minutes while we go cast our votes, then we
will return.
[Recess.]
Senator Aux= (presiding) . The committee will come to order. The

committee will resume hearing.
The next witness is Mr. Robert Mead, president, Independent Petro-

leum Association of America.

STATEMENT OF ROBERT MEAD, PRESIDENT, INDEPENDENT
PETROLEUM ASSOCIATION OF AMERICA

Mr. MEAD. It is a great pleasure to be here and I would like to state
that we feel this particular committee is probably better staffed to make
this kind of study than any other committee in the Senate. So, we are
very proud to be able to present our testimony.
Our organization feels that to get increasing productivity, greater

employment, expanding national income and higher standards of liv-
ing in the United States, we have to become directly dependent on the
use of more and more energy primarily in the form of oil and gas.
U.S. energy policies, therefore, should serve the basic national goals

of assuring access to adequate oil and gas supplies at reasonable prices,
with reserve domestic capabilities to meet requirements of national
security.
I quite agree with Mr. McLean that national security should be our

number one objective. In order to have these things, we have to have
the maintenance of a healthy and expanding domestic petroleum in-
dustry. It is imperative that energy policies recognize unique charac-
teristics of this industry, such as: first, the high risk inherent in pe-
troleum exploration and the long time lag before production is estab-
lished; second, the fact that no other major industry is confronted with
the needs to reinvest capital on a comparable scale to replace depleting
assets and; third, the essential role of independent producers and the
multiplicity of effort required to discover mineral and domestic oil and
gas supplies.
If these characteristics are recognized, reserves can be expanded in

keeping with growing national requirements. If not, the United States
could run out of oil and gas as a matter of choice, not as a matter of
necessity. Now, if you ask the head of the Russian department respon-
sible for production of oil and gas what their policy was, he would look
you right in the eye and say, our policy is to be self-sufficient. If other
strong nations have a policy of self-sufficiency, I think that is the least
our country can try to achieve.
For more than a decade U.S. oil and gas exploration, drilling, and

the ratio of crude reserves to consumption have been declining. An-
nual expenditures by independent producers have dropped by more
than $1 billion or about 50 percent. These unhealthy trends have re-
sulted from progressively worsening economic incentives, including
a steady decline in real prices for oil and gas, including a prolifera-
tion of exemptions and special treatments which have greatly reduced
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the effectiveness of the oil import program, including unrealistic regu-
lation of natural gas prices by the Federal Power Commission, changes
in the Federal income tax provisions that syphon off an additional $700
million per year from domestic petroleum exploration and develop-
ment, and a leasing system that emphasizes bonuses rather than devel-
opment for petroleum operations on the public domain.
If present trends are permitted to continue, our Nation faces. critical

shortages of natural gas and an intolerable increase in the dependency
on foreign oil, particularly from unstable sources in the eastern
hemisphere.

National security would be imperiled and the effect on our inter-
national balance of payments would be disastrous.
This payments imbalance seems to be an item of great concern to

the present administration, and the payment for imported crude oil
constitutes a sizeable amount of that problem.
The Independent Petroleum Association, therefore, urges the com-

mittee and the Congress to give priority consideration to the following:
First, the establishment by legislation of a peril point for depend-

ence on petroleum imports. In this connection I have an analysis of
such a peril point study which we prepared and request it be included
in the report.
Second, legislative relief for producers of natural gas as to the well-

head price by the Federal Power Commission so as to permit interfuel
competition to function freely in the marketplace in order to bring
forth adequate natural gas supplies.
I have just come from a meeting in Boston and listened to the dis-

tributors of natural gas plan about the fact that they can't supply
their customers or their future customers.
Third, the enactment of special tax incentives for increased explora-

tion and development. Such as an investment tax credit for expendi-
tures for domestic oil and gas exploration and development of new
oil and gas supplies. Expenditures for secondary and tertiary recovery
operations.
In simple terms, this means water flooding, fire flooding, and other

techniques that we use to get oil out of the ground when it won't come
out of its own accord with a pump.
Fourth, the encouragement of maximum participation of the inde-

pendent segment of the petroleum industry in the exploration and
development of the public domain.
Thank you very much.
(The full statement follows:)
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ENERGY POLICY AND NATIONAL GOALS

Throughout the history of the advancing nations there has .

been a pattern of increasing use of inanimate energy. The use of

inanimate energy powered machinery has contributed directly to increased

productivity across all aspects of the economy, resulting in a rising

living standard. In the United States as well as other advanced nations,

there has been a very close relationship between per capita use of energy

and economic development.

This experience reveals a firm relationship between economic

growth and the use of energy. It would follow, therefore, that if our

national goals continue to call for economic growth, then the U. S. will

need increasing supplies of energy. The question is raised - will our

national goals call for continued economic growth? In this regard, it is

submitted that it is reasonable and realistic to assume that basic national

goals will not be substantially altered for many years and particularly

during the short-term first time frame of the Committee Study, namely, the

period 1971-1980. Although national goals can be expected to be changed

from time to time, it would require many years to shift the course of the

Nation in its customs and habits in the use of energy. There is no indi-

cation that the U. S. consuming public is ready to curtail energy use; to

the contrary there is every indication that our economy will be more energy

intensive - not less.

The present energy and fuel supply crisis, with threatened short-

ages now the cause of widespread concern, calls for prompt review of energy
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policies. Already clearly defined problems should receive priority attention

so that corrective actions may be taken at the earliest possible time.

It would be unfortunate, therefore, if the study should, in its

initial stages, become burdened with a fixation to reexamine national goals -

such as the concept of hero economic growth - that under any circumstances

cannot be altered to any material degree during the first time frame of the

study and perhaps well beyond; or that long-range considerations should cause

delay in reaching decisions on problems that are now seriously threatening

our energy posture.

This analysis, hereinafter, is confined to petroleum'.s (both oil

and natural gas) place in the years immediately ahead, in a growth economy

that requires increasing supplies of these energy sources.

Oil and natural gas are the primary sources of fuel and power in

the United States, supplying 75 percent of our total energy requirements.

For the next decade and well beyond the preponderance of evidence establishes

a firm expectation that oil and natural gas will continue to be the primary'

source of energy for both growing peacetime consumer needs and national

security requirements.

Government policies should be responsive to this outlook as to the

place of oil and natural gas in our total energy needs if the Nation's historic

position of an abundance of energy is to be maintained to insure the attainment

of our broad national goals. Alternate or substitute sources should be examined

and encouraged for the long term but if short term energy problems are to be

averted it would appear to be essential that the declining trends in the explora-

tion and development of oil and natural gas must be reversed.
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Basic Objectives

In serving the public interest, national petroleum policies

should have as basic goals:

1. Assurance to the consuming public of adequate oil-

and gas supplies at reasonable prices.

2.. Assurance to the consuming public of the adequacy

of readily available supplies of oil and gas free

from interruption or Lhreat thereof.

3. Assurance to the Nation of capabilities and capac-

ities, over and above peacetime requirements, for

security and defense needs in time of emergency.

These objectives can be realized only with the maintenance of

a healthy and expanding domestic petroleum industry with adequate produc-

tion, transportation, refining and distribution facilities to meet our

growing petroleum requirements. The attainment of these objectives must,

of course, be accomplished in a manner consonant with other national goals

such as an improved environment.

Basic Considerations'

National petroleum policies, if they are to be effective in

eliciting adequate petroleum supplies, must recognize at the outset a number

of considerations fundamental to the discovery, development and production of

oil and natural gas.

First, government policies as to petroleum are, in effect, the con-

trolling determinant of oil and gas supply. Adequate supplies can be made
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available from domestic resources, known and potential, as long as national

policy so wills.

Second, there is the unique characteristic of unusual risk and

uncertainty inherent in petroleum exploration and development. As the search

for oil and gas extends to more remote areas and greater depths, these risks

and uncertainties increase.

Third, crude oil and natural gas are the joint products resulting

from the exploration, development and production activities of a single

industry - the petroleum producing industry.

Fourth, the industry has demonstrated its efficiencyi,ithrough

technological advances and cost reductions that have enabled it to supply

increasing demands at no appreciable increase in real prices during the

past century.

Fifth, no other major industry faces reinvestment of capital on

a comparable scale to replace depleting assets.

Sixth, if increased petroleum requirements are to be met the

drastic decline of recent years in total wells drilled must be reversed

which means increased expenditures. The needed level of expenditures is

very substantial and is estimated to range from $7 billion to $10 billion

annually as compared with the average of recent years of some $5 billion.

Seventh, the petroleum industry to a greater extent than other

major industries, has relied upon internally generated funds for exp1Ora7

tion and development investments.

Eighth, consideration should be given to availability of alternative

sources, but it must be recognized that alternative sources such as shale oil,

gas sand oil from coal, .tar sands, or imported liquefied natural gas (LNG),

70-360 0 - 72 - pt. 1 - 18
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cannot make any substantial contribution in filling the gap for many years

and the cost projections are higher than conventional sources.

Ninth, historically the independent producer has been predominant

in exploration and development of oil and natural gas reserves; if the tremen-

dous requirements of the future are to be met the independent segment of the

petroleum industry must be revitalized and reactivated.

U. S. Resource Lase 

There are vast provinces within the United States favorable to

future discovery and development of oil and gas to meet our growing needs.

Studies published by the U. S. Geological Survey, the Department of the

Interior, the National Petroleum Council and the Potential Gas Committee

sponsored by the Colorado School of Mines confirm that there is plenty of

oil and natural gas waiting to be found in the United States.

All of these authoritative studies provide convincing evidence

that the oil and natural gas resources within the United States are ample

to provide our needs for decades to come.

Government policies as to oil end natural gas, therefore, will

determine whether or not, and to what extent, available domestic resources

will be developed. Under sound policies, the petroleum industry has demon-

strated its ability to cope with the economic and technical problems involved

in finding, developing and producing the Nation's petroleum resources.

The basic problems were succinctly brought into clear focus by the

Honorable Hollis M. Dole, Assistant Secretary, Mineral Resources, Department

of the Interior, before the National Energy Forum, Washington, D. C., September

24, 1971 when he stated as follows:

"My theme is that we have, within the boundaries of the United
States, all the energy resources we need to give us any degree of self-
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sufficiency we choose to maintain, for as long as we choose to maintain
it, but at a cost. And because there is a cost attached, the choice of
maintaining this self sufficiency is overwhelmingly a political decision.
Absent such a declared political objective, and a set of policies aimed at
attaining it, we can predict with almost actuarial certainty the acceleration
of the trends that are now evident: the forfeiture to oil of markets formerly
held by coal and gas concurrent with the decline in domestic petroleum supply,
which must in turn be made good by rising imports of oil, increasingly from _
the Eastern Hemisphere.

This is the prospect, and as you may already have surmised, my
thesis depends upon acceptance of the premise that it is worth the extra
present cost we must pay to develop and use our domestic energy resources.
Otherwise, I have no case, and we ought to be content to let our energy
needs be served, by the world market under the prevailing terms of trade.
My presentation must therefore be rationalized in terms of certain object-
ives deemed essential to the national interest, 'Reliability of supply is
one of them. Balance of payments might well be another.",.

Deteriorating conditions in the domestic producing industry in

recent years have so imperilled the Nation's strength as to oil and gas

supplies that it would seem clearly evident that we should now squarely

face the hard decision posed by Secretary Dole.

Should the United States run out of oil and natural gas it would

do so as a matter of choice - not as a matter of necessity.

The Role of the Independent Producer 

The .smaller industry units - the thousands of independent pro-

ducers whose business is exploration and production alone - historically

have played an important role in the discovery of oil and gas in the United

States. The multiplicity of effort from thousands of independents searching

for new deposits has resulted in substantial additions of new reserves in the

. various producing areas in more than 30 states of the Nation. The independent

producer develops the prospects for exploratory and development ventures and
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initiates the drilling of the bulk of the wells. Unfortunately the declining

incentive for investments in U. S. exploration and development since the mid-

1950's has been accompanied by a sharp decline in drilling and as a result a

large number of mergers and sell-outs of properties have seriously diminished

the ranks of the independents.

The degree of decline of independent producers is evidenced by the

fact that this group in the aggregate has decreased exploration and develop-

ment expenditures very substantially during this period. In 1956, for example,

exploration and development expenditures by independents totalled $2.5 billion

or 45 percent of the total industry expenditures. In 1969, expenditures by

independents seeking new domestic oil and gas supplies amounted to 4;1,-3 billion

or 25 percent of the industry total.

Changes in activities during this period .can be attributed to

changes in the outlook for profitability on new investments to find and develop

domestic oil and gas as related to alternate investments. Improved technology

has continued to help industry find, develop, and produce additional resources

efficiently and economically. However, other factors have worked in the opposite

direction. These include increasing volumes of imports, federal regulation of

wellhead gas prices, increased costs of materials and services and depressed

prices for oil and gas in relation to the inflationary economy.

It would seem to be self-evident that exploration and drilling must

be expanded if we are to find new reserves adequate to restore our strength

as to petroleum fuels, and that a revitalized role of independent producers

will be necessary to meet this challenge.
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Research Effort 

The vast quantities of petroleum that can be made available by

secondary and tertiary methods of recovery are a basic consideration in

national oil and gas policies. This large source, certainly for the short

term, deserves priority attention over many other alternatives such as

synthetics from coal and oil shale, geothermal sources, and imported LNG.

At the present time only 30 percent of the oil in place in under-

ground reservoirs is recoverable with existing technology. This recovery

factor applies to oil already found from moneys already expended. New

exploration dollars are not needed to locate these supplies - yet 70 percent

of the oil in place, almost 3 barrels out of 4, remains unrecovered. If we

could increase our rate of recovery from 30 to 31 percent, a single percent

of the total oil in place, some 4 billion barrels would be added to our

proved reserves and each additional percent would do the same. Continued

progress in technical research and the maintenance of a favorable economic

climate are essential to the expanded use of improved recovery techniques.

In this regard, the role cf the independent is also particularly

important. Historically the independents have taken the lead in developing

such important secondary producing areas as Pennsylvania, the Illinois Basin,

Kansas and the older fields of Oklahoma and Texas.

Consideration should be given to availability of alternate sources

of synthetic fuel from domestic sources such as liquid fuels and gas from coal,

oil shale, tar sands and other sources, but research as to the feasibility of

these sources is still in the laboratory or pilot plant stage and costs are

still very uncertain.
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For the short term, therefore, wisdom would seem to dictate

that priority be given to conventional sources of oil and natural gas.

If this course is followed, private capital in a competitive economy will

provide assurance of adequate energy at the lowest possible costs to the

consumer.

National Oil and Gas Policies 

Under present oil and natural gas policies the development of

domestic reserves of these vital fuels is declining markedly in relation

to demand. The Nation is drifting, unnecessarily, into greater dependence

on foreign supplies, particularly from the Eastern Hemisphere. There is no

need to continue to drift in this direction but to correct the trend will

require alterations in basic policies.

The National Petroleum Council on July 13, 1971, in its report

"U. S. Energy Outlook, An Initial Appraisal 1971-1985" stated:

"1. Continuation of present government policies and
economic conditions would lead to significantly in-
creased U. S. dependence on foreign energy resources,
mostly in the form of oil from Eastern Hemisphere
countries, and to an acute shortage of gas.

2. Potential energy resources of the United States
would support higher growth rates for domestic supplies
given adequate economic incentives and careful coordi-
nation of effort between government and industry.

3. Capital requirements to meet U. S. energy needs
through 1985 are extremely large and will be difficult
to obtain unless the general economic climate in the
energy resource industries is improved."

Future domestic oil and gas supplies, in essence, depend on

increased expenditures for exploration, development and production.
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However, certain existing government policies have tended to discourage

such expenditures, including the following:

1. Oil Import Policy - existing controls instituted in 1959

have been systematically loosened and rendered ineffective. Exemptions,

exceptions and special treatments have proliferated since 1965. The oil

import program has, therefore, become "open ended," subject to pressures

for ever-rising imports and ever-growing dependency on insecure foreign oil

with no established guideline as to the stopping point. For example, in

1966 imports of heavy industrial fuel oil were decontrolled with the result

that the important East Coast industrial area is now dependent :qn imports

for 95 percent of its heavy fuel oil requirements. The Administration is

now being vigorously urged to remove or loosen impcirt restrictions from

home heating oil. Such action would largely make the Iiandatory Oil Import

Program meaningless.

During the past five years, total oil imports have increased from

20 percent of U. S. oil consumption to 25 percent in 1971. Unless present

government oil policies are changed and economic conditions improved, the

United States by 1985 will be dependent on foreign oil for some 60 percent

of its supplies.

This degree of dependency for oil supplies from uncertain foreign

sources would appear on its face to be totally unacceptable.

This outlook strongly suggests the need for Government to establish

a peril point for dependency on petroleum imports. It would provide a goal

toward which other national policies affecting energy development could be

' directed.
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2. Natural Gas Wellhead Price Regulation - the unrealistic well-

head prices fixed by the Federal Power Commission for natural gas moving

into the interstate market have resulted in soaring gas demand while at the

same time discouraging the producers of gas from investing in the search for

new reserves. The inevitable result - the present natural gas shortage.

The very critical problem of natural gas supplies facing the

nation, with a real threat of serious shortages, has been caused by seven-

teen years of impractical and very frustrating federal price regulation of

a commodity that is competitively produced and sold. This long unfortunate

experience under federal price regulation very strongly suggests that a com-

plete new method and approach is required. I,,ere modification of old methods

will not suffice. The gravity of today's gas supply situation requires and

fully justifies prompt corrective action by Congress.

The realistic and only effective course that would bring relief

soon enough, would be complete decontrol of wellhead gas prices and full

reliance on the market place. The proper standard for determining the price

of gas at the. wellhead is the "market value" as determined by natural gas

purchase contracts negotiated at arm's length in a competitive market.

In the face of unworkable regulations, declining natural gas

supplies, and rising natural gas demands, the Commission in 1971 has initiated

alterations in its regulatory pattern but their good intentioned actions are

too little and too late. A natural gas shortage exists and it will very

likely reach crisis proportions in the Very near future unless Congress

takes affirmative action at an early date.

3. Taxes - the reduction in the depletion allowance, the change

in the tax treatment of production payments, the minimum tax provisions, the
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loss of the investment credit and the increases in the capital gains tax

rates in the 1969 Tax Reform Act placed an additional tax on the domestic

oil and gas industry of some 0.00 million; also state and local taxes have

increased, thereby diverting additional funds from the exploratory effort

in a period when such expenditures should be increasing.

The present energy supply situation persuasively argues for in-

creased tax incentives, particularly incentives tied directly to exploration

and development. The investment credit for machinery and equipment, now

pending in Congress will not be of material assistance because it does not

cover a large portion of expenditures for petroleum exploration and develop-

ment.

There is urgent need for Congress to examine the need for and

propriety of a special tax incentive such as an investment credit for

exploration and development expenditures for new reserves and expenditures

for secondary and tertiary oil recovery operations.

4. Public Lands - the Nation must look to the public domain as

an important source of oil and natural gas if we are to meet growing demands

for oil and natural gas. Over 17 percent of our oil supplies are produced

from lands held in trust by the United States Government.

The 'national interest is best served by encouraging the broadest

possible participation for the exploration of oil and gas on the public domain

Thus, this Nation's policsy, with respect to the development of the public

domain, should be one that would encourage a multiplicity of effort by as

many individuals and entities as possible if we are to meet the ever-growing

demand for energy.

Inherent in the proper and orderly development of the public domain

is a recognition and advocacy of the "multiple-use doctrine." It should Le



278

noted that experience over a long period of years has shown that oil and

gas operations are fully compatible with other uses being made of the

public domain.

Under existing laws and regulations, the United States Government

receives substantial revenues from oil and gas operations on the public domain

through royalties, rentals and bonuses. The public dcmain has become an

important source of revenue but this income should be considered secondary

to the vital need to encourage full and orderly development of the oil and

gas resources on the public lands. Increased production of oil and natural

gas from the public domain and the contribution such production would make

to our peacetime needs and national security should be given first priority.

The emphasis should be on development rather than on initial bonus

revenue. In the long run, if the public lands are. developed the Government

will receive more revenue than if the short term view is pursued.

Balance of Payments 

The present trend, under existing governmental policies, of drifting

into greater dependence on foreign sources for our oil and natural gas needs, •

raises the question as to the long term effect of this trend on the balance of

payments.

Also, the thesis that we should hoard our domestic reserves and use

foreign sources, which always seems to come forth whenever the problem of oil

imports is discussed, requires analysis as to the impact on the balance of

payments.

On February 15, 1971, an agreement between 22 international oil

companies and the governments of Iran, Iraq, Saudi Arabia, Kuwait, Abu Dhabi

Qatar provided for a substantial initial increase in posted prices and in
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addition, the agreement guarantees regular increases in posted prices up to

1975. It is clear that importing countries will have to pay more for oil

imports if the flow of oil is to be maintained and expanded in line with

the growth in requirements. These increases will be reflected in higher

prices paid for imported oil.

Assuming that host Government annual demands beyond 1975 will

be only one-half those agreed to by the operating companies through 1975,

the laid down cost in the United States in 1980 for 3.9 billion barrels

annually of imported oil (National Petroleum Council estimate of imports

if present government policies continue) would generate a 4efic4 item in

our balance of payments of some $13 billion.

The (N.P.C.) estimated importation of 3.75 trillion cubic feet

of natural gas imports in 1980 primarily in the form of liquefied natural

gas would add $3.75 billion additional as a deficit item or a total in excess

of $16 billion for oil and gas imports alone by 1980.

This outlook, it is submitted, clearly reveals that our present

policies which permit a drifting into greater dependency on foreign sources,

will very soon lead us into an intolerable balance of payments problem.

IiECCili:i,I.NDAT IONS 

The Independent Petroleum Association of America recommends and

urges this Committee and the Congress, without awaiting the conclusion of

the Committee Study, to give priority consideration to the following:

I. The establishment by legislation of the peril point

for dependence on petroleum imports.
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II. The need for legislative relief of .producers of

natural gas from unrealistic regulation of the

wellhead price by the Federal Power Commission,

so as to permit inter-fuel competition to function

freely in the market place in order to bring forth

adequate natural gas supplies.

The enactment of a special incentive for increased

exploration and development such as an investment

tax credit for expenditures for domestic oil and

gas exploration and development of new oil and gas

supplies, and expenditures for secondary and tertiary

recovery operations.

IV. The encouragement of maximum participation of the

independent segment of the petroleum industry in

the exploration and development of the public domain.
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PERIL POINT FOR U. S. DEPENDENCE ON OIL IMPORTS

AN ANALYSIS 

BY THE

INDEPENDENT PETROLEUM ASSOCIATION OF AMERICA

September, 1971

The Independent Petroleum Association of America on July 6, 1971 urged
President Nixon to establish a "peril point" for U. S. dependence on foreign oil.

, The peril point is the limit beyond which, in the interests of national security
and U. S. consumers, the United States should not go on relying on foreign oil. It is
the maximum volume of imported oil which, if disrupted for more than a short period,
could be replaced from secure sources. It is an import level that would deny foreign
producing countries, individually or in consort, the ability to compromise U. S.
interests by withholding oil supplies.

The extent to which national security and the interests of U. S. consumers can be
affected by interruptions in oil import volumes which could not be replaced from secure
sources, i.e. the peril point", varies with the duration of the interruption in oil
imports. During a brief, or short term (1-3 months) interruption in oil import volumes
above the peril point, the domestic industry's ability to replace such imports from
available inventories and spare producing capacity is substantial. For longer periods,
however, the domestic industry's ability to replace interrupted volumes diminishes due
primarily to the necessity of keeping certain available inventories in storage to meet
seasonal demands for fuels when required. Oil stored in advance of the winter season,
for example, cannot be withdrawn for emergency use since in that event the winter re-
quirements for heating oil could not be met. The analysis, therefore, deals with
various situations involving interruptions for a 12 month period in oil import volumes.

Establishment of a peril point does not necessarily require an immediate cutback
in oil imports to the peril point level. The peril point is the goal toward which
other Government policies, as well as import restrictions, should be directed. Achieve-
ment of that goal, over a period of time, would involve holding imports within the
limits of the peril point.

Conclusions'

This analysis leads to the conclusion that the peril point for U. S. dependency
on oil imports is reached when:

(1) Total imports exceed 20 percent of total U. S. oil consumption, and

(2) Imports from Eastern Hemisphere sources exceed 5 to 10 percent of
total U. S. oil consumption.

If these limits are exceeded, any substantial loss of imports in the future would
require rationing which probably would not be tolerated for an extended period except
under wartime conditions.
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Analysis 

The attached Table I presents a detailed analysis of the industry's ability to
satisfy U. S. oil demands under a range of possible conditions as to dependency on
imported oil and losses in access to foreign supplies. The finding for 1975 may be
summarized as follows:

ANALYSIS OF OIL IMPORT PERIL POINT
IN 1975

Percent Imports to
U. S. Oil Demand Case I Case II Case III Case IV Case V
From Eastern Hemisphere 4.57. 7.57. 107, 157, 407,
From Western Hemisphere 15.5 17.5 20 20 20

Total 20.07. 25.07, 307, 357. , 607.

Assumed Loss of Imports Ability to Offset Loss of Imports

East
Hem.

West
Hem.

257. 0 O.K. O.K. O.K. O.K. Rationing
507. 0 O.K. O.K. O.K. O.K. Intolerable
507, 257. O.K. O.K. Rationing Rationing Intolerable

1007. 07. O.K. O.K. Rationing Rationing Intolerable
1007, 257, O.K. Rationing Rationing Intolerable Intolerable
1007, 507. Rationing Rationing Intolerable Intolerable Intolerable
1007, 757, Rationing Intolerable IntOlerable Intolerable Intolerable

The industry's ability to offset losses in imports, before rationing becomes
necessary, is based on estimates of shut-in, or reserve, producing capacity and withdrawals
from inventories. As shown above, if total imports do not exceed 20 percent of U. S. oil
demand and if imports from the Eastern Hemisphere are held within 5 percent of total demand
(Case I), the industry could cope with losses in imports up to 100 percent of Eastern Hemi-
sphere imports plus a 25 percent loss in imports from the Western Hemisphere, without
rationing of civilian uses. Larger losses in imports could be offset by rationing under
this case. For Case II with total imports equal to 25 percent of demand and imports from
the Eastern Hemisphere at 7.5 percent of demand, losses of imports could be offset without
rationing up to a loss of 100 percent of Eastern Hemisphere imports. In Cases III and IV,
rationing would be necessary after relatively small losses in access to foreign supplies, and
heavy losses would result in an intolerable condition that could not be overcome even with
rationing. Any loss of imports in Case V would bring about rationing at an early date, and
even rationing could not offset any substantial loss in imports.

It may be concluded, therefore, that the national security and consumers' interests
are protected to a reasonable degree in Case I but questionable in Case II. Further in-
creases in the percentage of total imports and Eastern Hemisphere imports to U. S. oil
demands, as assumed in Case III, Case IV and Case V, rapidly imperil the supply position
of the United States to cope with any significant denial of access to foreign sources.

The estimates for 1985, also shown in the attached Table I, indicate that the peril
point for U. S. dependency on oil imports is approximately the same as in 1975.

Prudence dictates that the peril point is reached when total imports exceed 20
percent of total U. S. oil demand, and Eastern Hemisphere imports exceed 5 to 10 percent
of total demand.
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The footnotes on Table I explain the method of analysis, but further comment may
be helpful.

The supplies available from shut-in producing capacity are estimated at 57. of U. S.
production. The current shut-in producing capacity approximates 107 and in recent years
has been a much higher percentage. It is believed, however, that during the next 10 to
15 years shut-in capacity will average in the order of 57 of production. It is reasonable
to assume the producing industry will operate at less than 1007. of capacity throughout
the 32 producing states, but under present economic conditions will not maintain as large
a percentage of shut-in capacity as in the past.

The estimates of supplies available from inventory withdrawals are based on data
from the 1970 report of the Natural Petroleum Council on "Petroleum Storage Capacity".
That report shows the volume of "available" inventories. Over a year's span, about 307.
of the "available" inventories must be retained, even in an emergency, if the domestic
seasonal requirements are to be supplied. Since some 407 of the crude oil, clean
products and residual fuel oil inventories are completely unavailable for consumption
since they comprise pipeline fill, tank bottoms etc., there remains only 307, of "avail-
able" inventories for withdrawal for emergency use over a 12 month period.

Supplies available from rationing are estimated at 107 of U. S. oil demand which
is the estimate use in the 1970 report of the Cabinet Task Force on Oil Import Control.
It is important to note that this percentage could not be obtained across the board for
all products but would vary by product and use. For example, tolerable rationing of
automobile gasoline could exceed the 10% overall estimate. The substitution of other
fuels i.e., coal for oil in electric utility plants is believed to be relatively small
and is included within the rationing estimate.

As shown in Table I, a peril point limit of 20 percent dependency on oil imports
results in a requirement to increase domestic oil supplies to keep pace with increasing
U. S. oil demand. Required U. S. production in 1975, for example, would be 14,700,000
barrels daily, an increase of 30 percent over actual 1970 production.

Government policy as to petroleum imports since the closure of the Suez Canal in
June 1967 has been almost "open ended" to maximize supplies from any and all available
sources. Such short-term policy, if continued, would result in declining domestic
exploratory and development activity and the elimination of the relatively inadequate
shut-in or reserve producing petroleum capacity that exists presently.

Oil imports as a percent of domestic demand and domestic production have been
increasing steadily during recent years. In the year 1970 imports were 23.27 of
domestic demand and 30.27. of domestic production. In 1971, imports are at an even
higher level revealing a continuing escalation of dependency on imported oil.

If total imports were limited to approximately 20 percent of total U. S. require-
ments, and if other Government policies are also directed toward improved economic condi-
tions and greater incentives for domestic producers, the domestic industry will expand
and the expansion can be expected to create spare capacities. Under these conditions, the
Nation would continue to be essentially self-sufficient and the domestic industry could
cope with a substantial loss in imports.
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Senator ALLorr. The next speaker is Prof. Walter Mead, Depart-
ment of Economics, University of California.

STATEMENT OF PROF. WALTER MEAD, DEPARTMENT OF ECONOM-
ICS, UNIVERSITY OF CALIFORNIA, SANTA BARBARA, CALIF.

Dr. MEAD. Thank you, Mr. Chairman.
I would like to concentrate my efforts in two goals only and they

are economic efficiency and national security.
When we talk about economic efficiency, we are talking about allocat-

ing resources among competing needs and uses. If we allocate them
wisely, we will have a high standard of living and we will also have a
strong defense posture, if that is the way we want to use our output.

Also, when I speak of economic efficiency, I have a broad definition of
it, to include allocation of resources after consideration for what econ-
omists all externalities, external costs.
I believe that a price system where it internalizes externalities, ex-

ternal costs, is the ideal mechanism for getting at the environmental
problems that concern many of us. I believe all of the panel members of
both this morning and afternoon, if we correctly assign social costs
to the organization, the units that create them, I believe it follows that
we will get the best possible resource allocation.
Carl Madden spoke of this at considerable length. I would like

to associate myself with his comments. I read his paper last night and
I agree with what he said. In order to avoid duplication, I would like
to so associate myself.
The problem of economic efficiency is also clearly related to the

problems of national security, the second goal. If we misallocate our
resources, we hurt our national security position, because we could
have greater output and thereby, if we wished, divert more of our
output to national security purposes.
As soon as one gets into the national security goal, one runs into a

problem of subversion of that goal. It is a broad umbrella and once
Congress has said and people in society have said the national secur-
ity is one of prime importance and give it public blessing, it becomes
something you can crawl under in order to pursue the other objectives
that you may have.
I would take the oil import quota system as a case in point. The

oil import quota system restricts the supply of a competitive source,
the supply from abroad. The principal result of this is that it causes
the domestic price to be higher than it would otherwise be. If you
are in the oil industry and if you own oil resources, it is good to have
a higher price. If you are a farmer, you may want to restrict output
of your product through the help of government in order to get a
higher price.
I am not condemning anyone for this, it is simply an economic fact

of life. We are all self-motivated and universities are not excluded.
But that umbrella of national security is a broad one, it has public
approval and you rush to get under it.

National security becomes the objective of oil import quotas. I would
suggest to you that we cannot really understand the oil import quota
proposition unless we first understand that the motive is higher
prices.

70-360 0-72-pt. 1-19
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• Now, I am not saying that oil supply security is not important. I be-
lieve it is, along with security of other resources as well. Granting the
need for oil supply security, we should ask the next appropriate ques-
tion, what is least cost, what is the most efficient means of providing
national security?
That question, unfortunately, has not been asked. It was not asked

in 1959 when we went to mandatory oil import quotas. Is there a better
policy to serve the national security than import quotas? Well, let's
take a look at import quotas and see how they can work. They increase
prices and thereby subsidize current production. It makes it profitable
and that stimulates exploration, and we get current production.
However, oil is a nonrenewable resource. Once it is taken out of the

ground, it can never be used again.
The way the economy works is to encourage people to develop the

best resources first. This is what we always do and oil is no excep-
tion. We have developed the best, the least cost first. That leaves the
least best for the future.
The oil import quota provides short-run security at the expense of

long-run security. It provides short-run security by emphasizing the
current production, but once that oil is taken out of the ground it can
never be used again.
What about the future? We are sacrificing the long-run security.

We don't often make a distinction between oil and hula hoops or safety
pins. The latter we can probably go on producing at present rates for
hundreds of thousands of years. But the same is not true with a non-
renewable resource.
Dependence on foreign resources—as a number of panelists said, de-

pendence is here. It is a fact of life. That is where the crude is now.
Dependence is greater today, partly because of import quotas in the
past and the present. I believe it is also true that dependence in the
future will be greater the longer we continue import quotas.
Shandard Oil of New Jersey has estimated or projected that by the

year 1980 we must get 50 percent of our crude oil from abroad. That is
up from 25 percent today, up from 19 percent in 1959. Dependence is a
fact of life.
Look at our ratios of reserves of crude oil to domestic demand. In

1945 reserves were 11.2 times domestic demand for crude oil. By 1961
they declined to 8.7 times domestic demand. By 1970 they were down
to 5.5—excuse me-5.3 times domestic demand.
In that year, the new discovery of Prudeau Bay was added to our

reserves. It still brought the ratio up to only 7.3 times domestic
demands.
Is there a better way? Is there a better way than import quotas? I

think there is. This particular proposal that I wish to make I don't
think has ever been considered by Congress or at least I never found
evidence that it has, and it has not been discussed in the literature
either.
A colleague and I very recently finished an article developing the

idea of national defense petroleum reserves. It is published in the
current issue—that is the August 1971 issue—of a journal called
"Land Economics." I have copies with me for all panelists and every-
one who wishes them to a limited degree.
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The national defense petroleum reserve, what is it? Well, it is a
fully developed oil reservoir, a fully developed field, but shut in, fully
developed so that on a 60-day notice basis it can be set into production
at a fairly high level. We have one such national defense petroleum
reserve which is particularly, not fully, developed. That is Elk Hills
Naval Petroleum Reserve No. 1 in Bakersfield, Calif. It is only par-
tially developed. If fully developed, Elk Hills will have enough emer-
gency productive capacity on a 60-day notice basis to offset completely
non-Canadian imports into district 5. That is the States west of the
Rocky Mountains.
In other words, if Elk Hills is fully developed, the west coast has

security. That is against interruption or threat or what have you of
foreign suppliers.
The study I have referred to that recently has been published at-

tempted to estimate the cost of this kind of a reserve. There are a
number of estimates, as you probably know, of the cost of the import
quotas systems. Using the Department of Interior estimate of the
social cost of import quotas, this is the lowest estimate I can find.
Interior has two estimates. This is the lower of their two.
Their estimate shows that the social cost of oil import quotas is

$1.04 per barrel of additional domestic production per year; $1.04;
the cost of establishing a system of national defense petroleum re-
serves we have estimated to be not $1.04, but 811/2 cents per barrel of
reserves.
Unlike import quotas which sacrifice future security, this you may

have for as long as you wish it.
Another way of looking at the cost of a system of national defense

petroleum reserves is not to ask what is the cost per barrel of reserve—
that is 81/2 cents—but rather what is the cost per barrel of emergency
production which you would maintain year after year? The answer to
that is 32 cents per barrel of emergency production. This is production
that you could get in the initial year of any such emergency, 32 cents,
not $1.04.
There are other alternatives to the oil import quota system. They

are a little higher cost. For example, the task force on oil import con-
trol estimated that salt dome storage would cost 39 cents per barrel;
steel tank storage, 98 cents. Both have costs more favorable than the oil
import quota system of $1.04. That is on the subject of what is the cost.
Another question that needs to be raised is what about the effective-

ness? We are concerned about national defense and security. I pointed
out that import quotas provide temporary security and they create
future dependency. On the other hand, a system of in situ, shut-in re-
serves, can be permanent if you don't use them. Also, a system of in
sitir reserve shut-in can provide any level of security that Congress
wishes to provide. We simply acquire, through the market mechanism,
more such reserve fields, buy them at a price at which the seller would
be willing to sell. No takeover here excepting within the market sys-
tem and establish such reserves on a fully developed but shut-in basis.
I would also point out that the import quota system provides a very

haphazard system of security. We don't know what our reserve situa-
tion is right now. A recent statement, again I believe by the president
of Humble, stated that the market demand factors coming out of, say,
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Texas vastly overestimate that reserve and the Department of the In-
terior, in a recent publication, states that by 1973 or before our re-
serve capacity will become zero.
The import quota system emphasizes domestic production, not a,

reserve and it produces something that isn't replaceable. It is a non-
renewable resource. In the in situ shut-in system reserves can be ac-
quired whenever you like, wherever you want them, providing you
can find reserves in existence in such places.
It would seem to me wise to establish a system of national defense

petroleum reserves in areas which are fully set up with pipelines. Obvi-
ously, Texas, Oklahoma, Louisiana, the Rocky Mountain area, the
Gulf of Mexico, perhaps, fields exist there. There are a few brandnew
ones that can be acquired in toto.
The pipeline system is in existence, it feeds into the rest of the

country already.
Summarizing, I am making two points. We ought to pay a great

deal of attention to our goal system to efficiency. It should be elevated
to a higher level because we need the check of getting under an um-
brella of publicly accepted goals such as national defense. When we
impair efficiency, we impair national security.
I am suggesting that a system of shut-in ready reserves is consider-

ably cheaper and far more effective and if one is seriously concerned
about national security, this kind of a proposal deserves careful
attention.
Thank you.
(The prepared statement of Mr. Walter Mead follows; other ma-

terial submitted by Mr. Walter Mead will be found in appendix B.)
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INTRODUCTION

The issue before the Symposium is--What is the relationship between

the country's declared and generally acknowledged national goals and exist-

ing or proposed energy policies? We are asked to consider a series of goals

in order that specific policies may then be tested against the standards

established by the goals. We are immediately confronted with a set of

problems.

1. As soon as more than one goal of energy policy is established,

inconsistencies and conflicts develop between goals. The only way to avoid

inter-goal conflict is to establish a single objective.

2. If all energy policy alternatives are to be tested against this

single norm, then the statement of the goal must be comprehensive. But

the more comprehensive the statement of the goal, the more difficult the

policy test. If we make the goal specific, then it provides no normative

guidance for a diverse set of policy alternatives.

3. It is politically unrealistic to assume that wide agreement can

be found for a durable set of goals that express the general interest.

Rather, in a democracy, government must, to use a current phrase, "be res-

ponsive to the needs of" various interest groups. As interest groups,

their "needs" or goals are in conflict with the needs of other segments of

society. A democracy must accommodate competing and inconsistent ends and

means. It normally does so by weighing the political-economic power of

competing special interests, including "disinterested" forces expressing

their concept of the general interest, and by compromising in order to maxi-

mize the excess of group satisfaction over group dissatisfaction. This poliiHoM

process has a parallel in economic theory. It is called profit maximization.
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While this economic rule is imperfect, it comes reasonably close to providing

an optimum allocation of resources among competing uses.

4. As soon as a goal is established and sanctified with public approval,

goal subversion begins. Various interest groups will attempt to bring their

unstated private objectives under the umbrella of an approved national goal.

If national security is declared to be a prime goal, then petitioners for

public subsidies (tariffs, quotas, tax favors, etc.) will attempt to legiti-

matize their claim for favors by relating to national security in order to

disguise their private motivation. The more general the goal, the more ef-

fective its subversion is likely to be.

It is difficult to name an industry or activity that is not in some way

essential to the national security.

5. Finally, agreement on a single goal or a set of goals does not clearly

validate a single policy and invalidate all others. The ingenuity of man will

bring forth a multitude of alternative means to given ends. Each alternative

policy should be evaluated in terms of its economic efficiency. This requires

a cost-benefit analysis.

The issue of national goals and alternative energy policies is a large

one. My efforts will be concentrated on two alternative goals, (1) economic

efficiency including environmental protection, and (2) national security.

Certain energy policies related to these goals will also be discussed.
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I Economic Efficiency as a National Goal

Efficiency refers to the relationship between resource input and product

output. Basically, an efficient, competitive economic system maximizes the

value of output at a minimum input cost. A competitive economic system ef-

ficiently allocates resources among alternative uses except where private

costs and revenues do not correspond with social costs and benefits. The two

essential characteristics are (1) effective competition and (2) the absence

of external costs and benefits.

(1) A series of economic studies concerned with the extent and trends

of monopoly and competition in the United States have estimated that the

economy is essentially competitive,
1
 that from the Civil War to the present

there are no clear trends toward either more monopoly or more competition,
2

and that while the nation would derive some benefit from antitrust action to

break up dominant firms in about five oligopolistic industries like steel,
3

the annual welfare gains would be less than one percent of national income.
4

1
See G. J. Stigler, Five Lectures in Political Economy, p. 50; G. W. Nutter,
The Extent of Enterprise Monopoly in the United States, 1937 and 1939, p. 21;
and H. A. Einhorn, "Competition in American Industry, 1939-58", Jour. Pol. 
Econ., Oct. 1966, pp. 506-511.

2
In addition to Stigler, Nutter and Einhorn, see M. A. Adelman, "The Measure-
ment of Industrial Concentration", Rev. Econ. and Stat., 1951, pp. 269-296;
and W. G. Shepherd, "Trends of Concentration in American Manufacturing Indus-
tries, 1947-1958", Rev. Econ. and Stat., May 1964, pp. 200-212.

3
G. J. Stigler, "The Case Against Big Business", Fortune, May 1952; and J. S.
Bain, "Advantages of the Large Firm", Jour. of Marketing, April 1956,
pp. 336-346.

4
A. C. Harberger, "Monopoly and Resource Allocation", Amer. Econ. Rev., May

1954, pp. 77-87; and D. Schwartzman, "The Effect of Monopoly: A Correction",
Jour. Pol. Econ., October 1961, p. 494.
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(2) The presence of external costs and benefits probably leads to a

far more serious level of resource misallocation in a free market economic

system than does the absence of perfect competition. An external cost is a

real cost that is borne not by the decision maker, but by an innocent third

party or segment of society. Similarly, external benefits accrue to persons

other than the party creating them. The classic illustration of an external

cost is air pollution, by automobile exhaust, a factory smoke stack, or

other cause. The air of the larger community is polluted, hence the com-

munity bears the cost, while the party responsible for pollution bears only

an infinitely small part of the cost.

In a free enterprise economy, resources are allocated among alternative

uses by means of a price system. A decision maker (a firm or an individual)

makes investments after considering the probable private costs, private bene-

fits, and the private rate of return. If some real costs are external to the

firm, then too many resources will be allocated to the activity in question.

Similarly, if external benefits are present, there will be under-investment

in the activity. Thus, a free enterprise system misallocates resources

whenever uncompensated net external benefits or costs are present.

The result of resource misallocation is that gross national product will

be below its potential for any given level of resource use. Thus we are

either using resources at a faster rate than necessary, or we are settling

for a lower standard of living than necessary. Because national security

is related to productivity, resource misallocation weakens national security.

There are three alternative governmental remedies for the net exter-

nality problem, (1) internalize the externality, (2) government regulation,

including prohibition, and (3) government enterprise.

(1) Where net external costs are present, the externality may be inter-

nalized by levying a tax against the producer of the external cost equal to



294

the net value of the external cost borne by society. Thus, the cost is inter-

nalized and would be considered along with other costs and revenues by the

producer. He would then have an economic incentive to reduce the social cost

in the same sense that he has an incentive to reduce his private costs.

Internalizing the external cost then enables a market system to allocate

resources more efficiently at the producer level. A problem remains at the

"consumer" level. The taxes levied against external costs, and equal to

those costs, are collected by some level of government and are not neces-

sarily distributed to those segments of society bearing the external cost.

This is primarily an equity problem, but may also involve some slight re-

source allocation and therefore some efficiency consequences.

Where net external benefits are present, the net externality may again

be internalized by a subsidy to the producer of the external benefit. Again,

the subsidy should be equal to the net value of the external benefit. Thus,

if a private utility considers construction of a reservoir to generate

hydroelectric power which also produces side benefits in flood control, the

utility should be offered a public subsidy equal to the value of the net

external benefits. Thus, calculation of the net private rate of return on

the investment would then correspond to the net return to society. Resource

allocation at the producer level would then be optimal. Again a problem

remains at the "consumer" level. Those who receive the net social benefits

should pay the tax. However, in this, as in other cases, tax payments and

corresponding benefits rarely have a one-to-one relationship.

(2) Government may regulate, including prohibit, activities which

create external costs. In the case of the trans-Alaskan pipeline, the

Interior Department is preparing an elaborate set of "stipulations" which

specify certain precautions that must be taken, certain activities that are

prohibited and other activities that must be performed by the permittee.
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This is an effort to minimize environmental damage (an external cost), and

to protect the rights of people external to the reward system of the parti-

cipating firms.

The regulatory system, instead of utilizing the price system to improve

resource allocation, relies on the power .of government to direct resources.

It assumes that government administrators know what is in the best interest

of the various communities involved and that such interest will be wisely

administered through the stipulations.

Each stipulation should be subjected to a separate benefit-cost anal-

ysis. A stipulation imposes a compliance cost on society through the medium

of the permittee. If the benefits that follow from carrying out the re-

quirements of the stipulation are less than the compliance costs, resource

allocation is worsened, not improved.

(3) Finally, where external benefits are large relative to any private

revenues, as in the case of national defense, government rather than private

enterprise may be the appropriate remedy.

Three important conclusions for national goals follow from the above

analysis. (1) Efficiency should rank high among the goals of national

energy policy. Energy resources, as well as other resources are then allo-

cated to their best attainable use. (2) An efficiency goal also serves the

needs of environmental protection when the decision making structure inter-

nalizes external costs and benefits. Government regulation is a substitute

method of eliminating or reducing external costs. (3) If an economy operates

at a high level of efficiency, then it is employing energy and other re-

sources effectively, i.e., conserving resources and producing a high level

of gross national product. An efficient economy serves other possible

national goals. It serves a national security goal because (1)energy

resources are not squandered, and (2) a high level of gross national product

permits a relatively high level of output to be devoted to a national

security use. Similarly, cleaning up an already befouled environment

requires a productive economy so that resources may be diverted to the

clean-up task.
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II NATIONAL SECURITY AS A GOAL

One cannot reasonably question that national security is an appropriate

national goal and a goal of energy policy in particular. However, the goal

needs careful definition. Further, agreement on the goal invites a multi-

tude of policy choices, some of which are inconsistent with other goals,

and/or counter-productive in the long-run.

A Resources For the Future (RFF) report pointed out that "in the

widest sense, the security of the nation is based on the strength and

flexibility of its general economy"
1 
. This is quite different from a

piecemeal approach based on individual claims that national security

requires a tariff on vitrified china, a quota on textiles and wool, a

subsidy to farmers, etc., because each is essential to national security.

The national security goal requires a careful analysis of the kinds

of security risks that the nation faces so that policies may be developed

relative to them specifically. The President's Cabinet Task Force on

Oil Import Control identified several types of "particular interruptions"

of oil supplies and several types of "war contingencies". One policy,

such as oil import controls, is not a suitable policy for each contingency.

A careful objective study of the security contingencies of policy alter-

natives and of peril points has never been undertaken. RFF pointed out

that "this is a subject at present obscured in a fog of undefined ends

and means... no systematic assessment of the security role of energy

policies has ever been attempted."2

Section 7 of the Trade Agreements Extension Act of 1955 requires the

Director of the Office of Defense Mobilization to advise the President

1
U. S. Energy Policies, an Agenda for Research, 1968, p. 42.

IR.Cit. p. 144.
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whenever the Director has "reason to believe that any article is being

imported into the United States in such quantities as to threaten to

impair the national security." The President is then authorized to make

an investigation and if his studies confirm a threat to impair the national

security, he is empowered to restrict imports. The Director advised the

President in 1955, 1957 and 1959 that such a "threat" existed. On March

10, 1959 the President proclaimed mandatory oil import controls.

I have been unable to find evidence of a carefully documented study

available by 1959 defining the national security goal, stating what kind

of security contingency is threatened,showing how oil imports are related

to that contingency, and of great importance, specifying precisely what

level of imports threatens and does not threaten national security.

Similarly, Professor Adelman testified in 1969 that the Committees that

recommended the mandatory oil import controls never "seriously discussed

or debated" the serious departures from competition. The analysis of the

national security goal was "frivolous", according to Adelman.1 What is

abundantly clear is that the economic interest benefiting 'ram higher

crude oil prices due to reduced foreign imports repeatedly asserted such

a threat to the national security. Given an ill-defined goal, the political

system is vulnerable to pressure from economic interest groups. Poorly

specified goals are easily subverted by beneficiary economic groups.

Indeed, we were warned at an ODM hearing on oil import restrictions in

1956 by the President of Standard Oil Company of California in his testi-

mony opposing mandatory quotas to "be sure that any action we take on im-

ports, which becomes part of our foreign economic policy, is not finally

1M. A. Adelman, Hearings before the Subcommittee on Antitrust and Monopoly
of the Committee on the Judiciary, U. S. Senate, 91st Congress, 1st Session,
Part 1, March 11, 1969, pp. 20, 30, 31.
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determined by special interests."1

Conflicts and inconsistencies of two general types will exist between

two or more goals and policies, (1) inter-goal conflicts and (2) intra-

goal conflicts.

(1) Inter-goal conflicts. As soon as more than one national goal is

established, conflict between goals becomes highly probable. For example,

individual liberty has been a goal of this nation since it was first

established and, in fact, is written into the Preamble of the Constitution.

Similarly, the Constitution provides for "the common defense." The oil

import quota system has been rationalized almost solely on the basis of

the national security goal. However, the import quota system denies to

citizens the right to purchase crude oil at the lowest possible cost in

whatever market they please. Their liberty is thereby infringed.

As another example of conflict, market demand prorationing authorized

by Congress through the Interstate Oil Compact Commission Act, has frequently

been justified on the basis of national security. Market demand proration-

ing infringes upon the individual's right to determine his own optimum

output level.

Efficiency as a national goal has also been advanced. For example,

President Johnson, in his State of the Union Address in 1965, included

on his 'hational agenda" item number nine calling for "an all-out campaign

against waste and inefficiency.
n2 

However, efficiency is inconsistent

with both oil import quotas and market demand prorationing. The effect of

import quotas is to raise the domestic price above its real value, as in-

1
Testimony by T. S. Peterson. Hearings, Office of Defense Mobilization, In
the Matter of Petroleum, Oil Import Restrictions, October 24, 1956, p. 550.
2
Quoted in Franklin P. Huddle, "The Evolution and Dynamics of National Goals
in the United States," Library of Congress, Washington, 1971, p. 46.
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dicated by the competitive world price. In the twelve years since manda-

tory oil import quotas were established, the U. S. price of crude oil

has been artificially held about $1.25 per barrel above the world price.

As a result, excessive resources have been directed to oil exploration and

development. Further, inefficient stripper wells have been maintained in

production. The net efficiency result is the same in both instances. At

the artificially high price we are consuming more resources in oil explora-

tion and production than are being produced in subsequent oil recovery from

such wells. For example, a stripper well requiring a delivered price on the

east coast of $3.89 per barrel, displaces oil that would under free enter-

prise be imported from the world market at $2.14 per barrel, delivered in

the same east coast market.
1
 This involves an economic waste amounting to

$1.75 per barrel. We are using $3.89 worth of resources to produce a

product worth only $2.14. In this instance we can pursue an efficiency

goal, or we can utilize oil import quotas as a means of serving short-term

national security, but we cannot do both. Import quotas are inconsistent

with efficiency.

The amount of economic waste due to oil import quotas and market demand

prorationing (which could not exist with import restrictions) has been esti-

mated for the years 1960 and 1968 in the Charles River Report, and similarly

for the years 1975 and 1980 by the U. S. Department of the Interior.
2 

The

Charles River Report estimated that in 1960 the social cost of oil import

quotas, together with the cost of market demand prorationing which quotas

permit, was $2.6 billion.3 By 1968 this social cost had increased to $3.9

he prices shown here are drawn from the Cabinet Task Force on Oil Import
Control, The Oil Import Question, February, 1970, p. 19.
2
U.S. Department of the Interior, Bureau of Mines, "The Cost of the Oil
Import Quota Program," September, 1969.
3
J. C. Burrows and T. A. Domencich, An Analysis of the United States Oil 
Import Quota, 1970, p. 159.
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billion for the year.
1
 If we assume that the social cost for the twelve

years from 1959 to 1971 averaged $3.25 billion per year (the arithmetic

average of estimates for 1960 and 1968) we find that the total social cost

for twelve years was $39 billion. This is the price the nation has paid

in terms of output of goods and services for oil import quotas. If the

committees that were charged with advising the President prior to 1959

regarding the use of import restrictions as a mesas of promoting national

security had analyzed the social cost of quotas and had determined that

such costs would average $3.25 billion per year, it seems unlikely that

they would have recommended such a policy.

The Chairman of the Council of Economic Advisors stated that the goal

of energy policy is as follows: "Simply stated, the goal is to provide

reasonable assurance of supply needed to meet future demands for clean

energy at reasonable prices."2 This statement involves three essential

parts -- (1) supply insurance for future demands, (2) clean energy, and

(3) reasonable prices. The third goal is inconsistent with import quotas

since the purpose of the latter is to limit supply and thereby increase

prices. Again using the President's Cabinet Task Force on Oil Import

Control price data, the east coast delivered price of crude oil was increased

82 percent above the world price ($3.89 + $2.14 ... 1.82) as a result of

import quotas. Whether or not this increase is "reasonable" is a matter

of individual judgement.

Like the social cost of oil import quotas, the consumer cost has

also been estimated. The Charles River Report estimated that in 1960 the

cost to consumers was $2.8 billion, increasing to $6.2 billion by 1968.3

IJ. C. Burrows and T. A. Domencich, An Analysis of the United  States Oil 
Import Quota, 1970, p. 159.
2
P. W. McCracken, Hearings before the Committee on Interior and Insular
Affairs, U. S. Senate, 92 nd. Congress, 1st. Session, June 15, 1971, p. 4.
3
Burrows and Domencich, Ibid. p. 158-159.
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If we again take the arithmetic mean of these two estimates as the average

cost to consumers, we find a consumer cost of $4.5 billion per year. For

the twelve year period 1959-1971, the total cost to consumers would be

$54 billion. Again whether onejudges this consumer cost to be "reasonable"

is a matter of personal point of view.

(2) Intra-goal conflicts. Even within the national security goal

and within a single policy intended to satisfy that goal, there may be

conflicts. For example, a policy that satisfies this goal in the short-run

may be counter-productive in the long-run. Oil is a non-renewable resource.

It is not like hoola-hoops and safety pins that can probably be produced

indefinitely without increasing costs. Oil that is recovered at one point

in time cannot be recovered at a later point in time. Oil import quotas

reduce the supply of foreign oil below a competitive level and as a result

force the nation to consume its own non-renewable oil resources at an

accelerated rate.

How, then, can oil import quotas serve a national security interest?

The answer is, by limiting competition from abroad and thereby raising

the domestic price, domestic oil exploration and production is encouraged.

Assuming that supply elasticity is greater than zero, accelerated production

will occur for a limited number of years. This is a short-run answer.

However, a basic principle of economics tells us that the best resources

will be utilized first, leaving only inferior resources for a later date.

Motivated by a relatively high price for crude oil, the oil industry has

sought out the best oil exploration prospects within the domestic sph
ere.

The U. S. Geological Survey pointed out what every oil wildcatter knows,

that in the United States "new oil is getting harder to find in paying

70-360 0 - 72 - pt. 1 - 20



302

quantities.'' As early as 1956 the President of the Standard Oil Company

of California stated that "there is mounting evidence that, despite the

strides made in geological and petroleum engineering technology, the

discovery and development of additional reserves in the United States

is becoming more difficult and certainly more costly."2 He continued with

the opinion that "there is a serious question in my mind that the economic

well-being and strength of this country"—the bases of our national security--

would be promoted by measures of control set up to promote a greater depen-

dence on increasingly costly domestic reserves. To the contrary, con-

sideration seems to be warranted for a gradual increase in the proportion

of imports to domestic requirements.

In 1971, having developed the best oil prospects in the lower forty-

eight, and having exploited outer continental shelf oil prospects since

about 1954, we are now moving into the North Slope of Alaska to again develop

the best prospects first.

Recent studies by the Standard Oil Company of New Jersey of the

U. S. liquid petroleum supply and demand through 1985 clearly establish

the consequences of accelerated use of domestic oil resources. Figure 1

shows that in 1959, when mandatory quotas were established, imports amounted

to about 19 percent of total demand. Ten years later, in 1969, oil imports

amounting to 22 percent of domestic demand were permitted. The Standard

Oil Company(stimates show that by 1985 we must obtain 49.6 percent of our

liquid petroleum needs from imports.

Supporting evidence for the point that domestic crude reserves are

becoming less dependable is shown in Table 1. We see that in 1945, the

lAn Appraisal of the Petroleum Industry of the United States, January 1965, p. 16.
2Hearings, Office of Defense Mobilization, 22, cit. p. 546-547.
3
Ibid.
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ratio of proved reserves to domestic demand was 11.2. From 1945 through

1961, crude reserves increased 59 percent. However, domestic demand in

the same period increased 105 percent. Therefore, the ratio of reserves

to domestic demand declined to 8.7. From 1961 through 1970, proved

reserves, excluding Alaska, declined while domestic demand continued to

grow. Thus, the reserve-to-domestic demand ratio declined again to 5.3.

In 1970 reserves were expanded nearly 10 billion barrels due to the addition

of the Prudhoe Bay discoveries on the North Slope of Alaska. This in-

creased provedreserves, but the reserve-to-demand ratio still declined

from the 1961 level. Alaskan reserves, particularly North Slope reserves,

will probably increase substantially in the next decade. However, Alaskan

oil must also obey the economic rules for a non-renewable resource and

Alaskan oil too, will in time, become a less dependable source.

Given the fact that oil is a non-renewable resource, we come in-

creasingly to the point where dependence on foreign crude oil supplies

is a fact of life, and this dependence will be greater and more critical

because of present and past policies such as oil import quotas and depletion

•allowances. Import quotas in particular have sacrificed future national

security in favor of present security. In addition to being a costly

policy, import quotas are also counter-productive in the long-run. The

quota is an internally inconsistent method of promoting national security.

The relevant question which should have been raised prior to the

adoption of mandatory quotas in 1959 is -- What is the cost of alternative

means of providing a satisfactory degree of oil supply security for the

nation? This question has two parts, (1) the cost of alternative policies,

and (2) the degree of security provided by such alternatives.

(1) The cost of alternative oil security policies. The most promising
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Table 1

Ratio of proven reserves of crude oil,
to domestic demand for oil products

Year

1970

(million barrels)
Domestic Proved
demand reserves Ratio.

28,853
A

5.3

5371 39,001
B

7.3

1961 3641 31,758
B

8.7

1945 1773 19,942
B

11.2

AExcluding Alaskan reserves
B
Including Alaskan reserves

Sources: Reserves--American Petroleum Institute, Reserves of Crude Oil,
Natural Gas Liquids, and Natural Gas in the United States and Canada
and United States Production Capacity as of December 31, 1970, Vol.
25, May 1971, p. 25.

Domestic Demand--American Petroleum Institute, Annual Statistical
Review, U.S. Petroleum Industry Statistics, 1956-1970, April 1971,
p. 1-2; and U.S. Department of Commerce, Survey of Current Business,
Business Statistics Supplement.
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alternative to oil import quotas as a means of meeting the national

security goal seems to be a series of fully-developed but shut-in domestic

oil fields organized into a system of national defense petroleum reserves.

This alternative has been analyzed in a recent publication.
1
 A copy is

attached. The nation currently has one partially developed in-situ

petroleum reserve -- Naval Petroleum Reserve No. 1, also known as Elk

Hills Petroleum Reserve. This Reserve, located near Bakersfield, Cali-

fornia, contains approximately 1.4 billion barrels of recoverable oil.

Its currently rated efficient productive capacity available on a 60-day

noticebasis, is 160,000 barrels per day, or 58.4 million barrels in one

year of emergency production. On a fully developed basis, initial year

production could be increased to an estimated 453 million barrels.

Based on Elk Hills cost and recovery conditions, we have estimated

that the total social cost of this form of National Defense Petroleum

Reserve would be 8.5c per barrel of reserves per year, or 32c per barrel

of additional emergency oil supplies in the initial year of emergency

production.

This is significantly lower than the social cost of the present

system of import quotas. The Interior Department has estimated the high-

low range of 1975 and 1980 social costs of continued oil import quotas

The low cost estimate for 1975 shows a social cost of $1.04 per barrel of

additional domestic production. This is more than three times the 32c per

barrel cost of initial year production under an in-situ shut-in reserve

system. Further, the minimum cost of continuing the quota system at

$1.04 per barrel of annual production compares unfavorably with the 8.5C

per barrel of carrying in-situ reserve production capacity indefinitely.

1
W. J. Mead and P. E. Sorensen, "A National Defense Petroleum Reserve

Alternative to Oil Import Quotas," Land Economics, August 1971, pp. 212-224.
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A fully developed Elk Hills petroleum reserve is capable of replacing,

on an emergency basis, all current non-Canadian imports into District V

(the Pacific Coast states west of the Rocky Mountains). For the rest of

the nation, emergency oil needs for national security purposes can be

provided by establishing in-situ fully-developed and stand-by reserves

in strategic locations. Naval Petroleum Reserve No. 3, also known as

"Teapot Dome", is located in Wyoming. Consideration may be given to purchas-

ing privately owned oil resources adjacent to the Teapot Dame Reserve, then

developing this reserve into a ready-reserve capability. In addition, known

large oil fields can be acquired in Texas, Louisiana, Oklahoma, and the

Rocky Mountain area. For example, the recently discovered "Main Pass Block

No. 112" offshore from Louisiana, reported to be one of the largeetU. S.

oil fields, might be purchased in its entirety and placed in ready-reserve

shut-in status. Since the areas listed are located in historic oil producing

areas, pipeline delivery facilities to other parts of the country are

already available.

Acquisition of a system of National Defense Petroleum Reserves would

require no interference with the free market mechanism. Existing reserves

would be purchased from their present owners at prevailing market prices.

With national security needs provided by reliable stand-by reserves, import

restrictions could be removed. The supply of oil and its price could then

be determined by the free market.

Studies provided by the Interior Department indicate that oil could be

stored in salt domes at a cost of 39 per barrel of additional reserves

(compared to 8.5 for in-situ reserves). Steel tank storage costs are

estimated by the Interior Department at 98C per barrel of additional

reserves. Thus, an in-situ reserve system of providing secure oil supplies
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is much cheaper than the existing system of oil import quotas, and compares

very favorably with the next best alternatives, salt dome and steel tank

storage.

(2) The degree of security provided by alternative policies. The oil

import quota system is a current production system of providing security,

i.e., through import restrictions, domestic prices are increased to stimulate

accelerated domestic oil production. In contrast, the in-situ reserve

system, as well as salt dome and steel tank storage, are reserve systems.

Because oil is a non-renewable resource, the current production system is

not an effective long-run oil security policy. Rather, it promotes short-

run security at the expense of future security. Having utilized mandatory

oil import quotas since 1959, and oil depletion allowances since 1926 as

policies for stimulating domestic oil production, the nation is now entering

upon a period when imports of oil must be increased and dependence upon

foreign supplies has become a fact of life.

By establishing a system of in-situ National Defense Petroleum Reserves,

perhaps augmented by salt dome and steel tank storage, the nation can

enter the coming period of higher level oil imports and still have secure

emergency supplies.

The present system of oil import quotas provides a haphazard degree

of oil supply security for two reasons: (1) There is no precise relation-

ship between an increase in domestic crude prices and a resulting increase

in short-run oil production (or long-run exhaustion), and (2) there is no

known relationship between higher domestic prices and idle emergency pro-

duction capacity. In contrast, a shut-in ready-reserve system can provide

any desired volume of reserves on a known emergency production basis.
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Under the import quota system, the location of any reserve production

capacity is also haphazard. In contrast, in-situ reserves may be established

in any desired location where complete reservoirs may be purchased.

As a policy for achieving the national security goal, the evidence

indicates that a system of in-situ shut-in reserves, perhaps supplemented

by salt dome and steel tank Storage, is both lower cost and provides a

higher degree of oil supply security than the present import quota system.

III RECOMMENDATION

1. Efficiency, as a goal of national energy policy, should be

given a higher level of priority relative to the past and present. This

is necessary in order to prevent various interest groups from subverting

other national goals. The efficiency concept should be broadly inter-

preted to include external costs and benefits. This will occasionally

require that special taxes be levied equal to net external costs, and

subsidies granted equal to demonstrated net external benefits. Exter-

nalities should be evaluated by benefit-cost analysis.

2. National security is obviously a legitimate goal of the federal

government and security of oil supplies is similarly a necessity.

However, the present method of attaining oil supply security (oil import

quotas), by subsidizing current production rather than creating a reserve

production capacity, is counter-productive. It supplies a haphazard

degree of present security, at the expense of long run security. In

addition, oil import quotas are extremely expensive both in terns of

consumer costs and social costs. Import quotas, as a policy for achieving

national security, should be abandoned and replaced by a lower cost, more

effective system of in-situ shut-in petroleum reserves.
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Senator ALLorr. Thank you.
The next panelist is Mr. Young, vice president of the Edison Elec-

tric Institute. Mr. Kearney, also.

STATEMENT OF H. J. YOUNG, VICE PRESIDENT, EDISON ELECTRIC
INSTITUTE; ACCOMPANIED BY JOHN J. KEARNEY

Mr. YOUNG. Thank you.
My name is Jack Young, and I will try to sumarize our statement

briefly and Mr. Kearney will join with me in the discussion as that
develops.
In the discussions before this committee today the electric utility

industry is perhaps in a somewhat unique position. Most of those
who appear are either producers or consumers of energy. The electric
utility industry is a convertor of energy. It is both a consumer of pri-
mary energy, purchasing major portions of the coal, gas, and oil used
in the country, and is a supplier of energy to customers in farms,
homes, and factories across the country.
Energy policies at all levels of Government affect the ability of

electric utility companies to fulfill their obligations to these cus-
tomers. The Edison Electric Institute has not attempted to define
broad national economic and social objectives. This isn't our role.
We think our industry's responsibility is to assist in the attainment

of such goals once they have been established by the people through
their Government.
As was pointed out in the background papers provided to us, the

Constitution describes broad goals for the country and they remain
valid today, though sometimes we must translate them into contem-
porary language. For example, the concept of the tranquility in to-
day's terms can be defined to include the need for a strong national
economy, which we have talked about this morning and this after-
noon which is an essential element in maintaining defense against
foreign aggression and providing for internal order.

Tranquility can include also the need to maintain a high standard
of living for the people of the Nation and the extension of that stand-
ard to increasing numbers of people.
Further, it can include achievements of these objectives in quali-

tative as well as quantitative terms. That is the concept of living
standard probably should include economic, environmental, and cul-
tural values.
It seems to me the general question of energy policy relates pri-

marily to these issues.
Now, we are a country which moves on energy. By developing our

energy resources and harnessing them in machines we have achieved
a standard of living that is far beyond the dreams of most of man-
kind through most of history. More and more we are turning to elec-
tric energy to meet our energy needs because modern interconnected
power systems are able to provide clean, reliable, and economically
attractive energy, though there is a long way to go in this process.
Now, we need the energy to get work done and to improve the pro-

ductivity of our society.
Simply stated, increased use of energy means we can make more

things more cheaply, that more people can afford these goods, and that
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the demand for goods and services in turn leads to the development of
entirely new industries and job opportunities.
We agree with those on the panel this morning and this afternoon

who have been saying that if we are to maintain our standard of living
and raise it for those in our society who live below the general stand-
ard, that we must continue to expand our use of energy of all kinds.
On the domestic problems facing our society, such as food and water

supply, transportation, conditions of urban living and the recycling
of waste, cannot be solved without an abundance of electric power.
Presently, the ability of the electric power industry to fulfill its role
in helping meet our national goals is being hindered, not as a result of
a lack of Government policy but because of a proliferation of Govern-
ment policies which are often uncoordinated and even contradictory.
For example, restrictions are placed on the use of a certain type fuel
for environmental reasons without encouragement for development of
alternating energy sources.
Permits to import low-sulfur fuel are granted on short-term basis,

making it impossible to secure long-range commitments for reliable
fuel supplies.
In addition to policies applying directly to the availability of fuel,

the electric utility industry is faced with the necessity of obtaining per-
mits, licenses, approvals, authorizations, and certifications from a myr-
iad of public agencies at the Federal, State, and local levels to build
facilities needed to meet public demands for service. The deliberative
process involving these proceedings has become excessively drawn out
and the opportunity for comment and participation by intervenors is
too often seized upon by persons whose motive is to delay or prevent
construction without regard to the merits of the case or the effects on
adequacy of power supply and the economy.
In some instances, it appears that the public interest in an adequate

energy supply has not been given equal consideration with the Na-
tion's justifiable concern for the environment. A recent example of how
this can affect our industry is the new licensing procedure prescribed
by the Atomic Energy Commission in complying with a U.S. Court
of Appeals decision on implementation of the National Environmental
Policy Act. The new commission procedures can seriously hinder the
ability of electric power systems to complete their current nuclear ex-
pansion plans on schedule.
We understand this committee is planning hearing on this subject

so we won't discuss it further here.
Coordination of sound energy policies must take sometimes conflict-

ing objectives and their consequences into consideration. There is
clearly a need for Government to coordinate its existing research and
development and environmental policies. Any new governmental poli-
cies should be so framed that the public need for energy is given equal
consideration with the Nation's environmental concerns.

Finally, although certain forms of energy are and should be regu-
lated, competition can still play an important role in assuring reason-
ably priced energy is available to the American public.
Any energy policy should permit and encourage this competition,

at the same time insuring that the rules are the same for all.
Thank you.
(The prepared statement of W. Crawford follows:)
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STATEMENT ON NATIONAL GOALS AND ENERGY POLICY

Submitted to the
Senate Interior and Insular Affairs Committee

By
W Donham Crawford, President

Edison Electric Institute

In the discussions before this Committee the electric utility industry

is, perhaps, in a unique position. Most of those who appear here will be

either producers or consumers of energy. The electric utility industry is a

converter of energy. It is both a consumer of primary energy, purchasing

major portions of the coal, gas and oil used in this country, and a supplier

of energy to millions of customers in farms, homes and factories throughout

the land. Energy policies, at all levels of government, affect the ability of

electric utility companies to fulfill their obligations to these customers.

Chairman Jackson's letter of September 20 stressed the Committee's

interest in receiving testimony on major national goals, their adequacy for

the future, and their relationship to energy policies. While there may be

conflicting views on various facets of these important subjects, we believe

that a statement of objectives is the logical starting point for a study of

National Fuels and Energy Policy. Recently, in a speech before the National

Energy Forum, Mr Shearon Harris, Chairman of the Board of the Edison

Electric Institute, endorsed such an approach when he said, "I therefore

suggest that we first determine our national objectives in terms of economic

and social well being, and then our energy policy can be stated and administered

in terms that will achieve those economic and social goals."
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The Edison Electric Institute has not attempted to define broad

national economic and social objectives. That is not our role. We believe

our industry's responsibility is to assist in the attainment of such goals once

they have been established by the people through their government. The

following comments concerning national goals are my own, although I am

confident that many electric utility industry leaders would be in agreement

with them.

National goals can be defined in a variety of ways. At one level,

they can be stated very broadly. The preamble to the Constitution, as

Dr F P Huddle has pointed out in his background paper for the Committee,

defines the nation's goals as being "tranquility" and "individual liberty. "

Certainly these objectives remain valid today.

The concept of "tranquility, " in today's terms, can be defined to

include the need for a strong national economy, an essential element in

maintaining defense against foreign aggression and in providing internal

order. It can include the need to maintain a high standard of living for the

people of the nation and the extension of that standard to increasing numbers

of people. Further, it can include achievement of these objectives in

qualitative as well as quantitative terms. That is, the concept of "living

standard" can include economic, environmental and cultural values.

It seems to me that the general question of energy policy relates

primarily to such issues, though questions of justice and individual liberty

should not be outside the scope of consideration.



313

We are a country which lives on energy. By developing our energy

resources and harnessing them in machines, we have achieved a standard of

living that is far beyond the dreams of most of mankind through most of

history. More and more we are turning to electric energy to meet our energy

needs because modern interconnected power systems are able to provide clean,

reliable and economically attractive energy. We need the energy to get work

done and to improve the productivity of our society. Simply stated, increased

use of energy means we can make more things more cheaply, that more people

can afford these goods, and that the demand for goods and services, in turn,

leads to the development of entirely new industries and job opportunities.

It seems self-evident that if we are to maintain our standard of living, and

raise it for those in our society who live below the general standard, then we

must continue to expand our use of energy of all kinds, and of electric energy

in particular.

Other domestic problems facing our society, such as food and water

supply, conditions of urban living, and the recycling of waste, cannot be

solved without an abundance of electric power. For example, the process

of mechanization of the farms of the United States has increased agricultural

productivity. Our growing population will require an expanding electric power

supply if future generations are to have food supplies comparable to ours.

Tremendous amounts of electric energy will be required as we

rebuild our cities. Electrified mass transportation and electric vehicles

will have a net beneficial effect on the quality of urban life. Dr Glenn Seaborg,
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past chairman of the Atomic Energy Commission, has pointed out that at

current rates of use, known reserves of most stable elements will be

exhausted within 175 years. Electric power provides the basic energy

means to reclaim needed supplies of gold, silver, iron, aluminum,

magnesium, wood pulp and other products.

The solution to the problem of providing an adequate fresh-water

supply to a growing world population is energy. This is true not only

because power is needed to pump water from low levels where it is generally

available to ground level where it can be used by man, but because energy is

needed to make desalination of ocean waters practical. Moreover, it recently

has been estimated that $30 billion of sewage waste facilities will be required

in the next five years. Electricity will be required to run these plants.

In the final analysis, use of electric power is part of the solution

rather than part of the problem as it relates to the quality of our nation's

progress in the coming decades. Thus the energy policy of our nation, if it

is to further our national goals, must assure that we have an ample supply

of electric energy.

Presently, the ability of the electric power industry to fulfill its role

in helping to meet the national goals is being hindered, not as a result of a

lack of government policy but because of a proliferation of government

policies which are often uncoordinated and even contradictory. For example,

restrictions are placed on the use of a certain type of fuel for environmental

reasons without encouraging the development of alternate energy sources.
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Permits to import low-sulfur fuel are granted on a short-term basis, making

it impossible to secure long-range commitments for reliable fuel supplies.

In addition to policies applying directly to the availability of fuel, the

electric utility industry is faced with the necessity of obtaining many permits,

licenses, approvals, authorizations and certifications from a myriad of

public agencies at the federal, state and local levels to build facilities needed

to meet public demands for service. The deliberative process involved in

these regulatory proceedings has become excessively drawn out, and the

opportunity for comment and the participation by intervenors is too often

seized upon by persons whose motive is to delay or prevent construction

without regard to the merits of the case or the effects on adequacy of power

supply and the economy. In some instances it appears that the public interest

in an adequate energy supply has not been given equal consideration with the

nation's justifiable concern for the environment. A recent example of how

this can effect our industry is the new licensing procedure prescribed by the

Atomic Energy Commission in complying with a United States Court of Appeals

decision on implementation of the National Environmental Policy Act of 1969.

The new Commission procedures can seriously hinder the ability of electric

power systems to complete their current nuclear expansion plants on schedule.

This could result in serious inconvenience and expense to consumers and

possible disruption of the economy. Utilities may be forced to operate older

plants, many of which are not equipped with modern air pollution facilities,

while new, pollution-free nuclear power plants stand idly by.
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Furthermore, the Justice Department is playing a stronger role

in electric utility regulatory matters, and its responsibilities must be

considered in relation to the duties of the State and Federal regulatory

agencies.

A sound energy policy must take sometimes conflicting objectives,

and their consequences, into consideration if the nation is to have an

adequate and reliable electric power supply to meet economic, social and

environmental needs. There is clearly a need for government to coordinate

its existing energy, research and development, and environmental policies.

Any new government policies should be so framed that the public need for

energy is given equal consideration with the nation's environmental concerns.

Although certain forms of energy are, and should be, regulated,

competition can still play an important role in assuring that reasonably

priced energy is available to the American public. Any energy policy should

permit and encourage this competition, at the same time ensuring that the

rules are the same for all.

Attainment of our national goals requires that we have an abundant

source of reliable, adequate and reasonably priced electric power. Our

nation's energy policy can and should foster this necessary objective.

o0o---



317

Senator ALLow. Thank you, Mr. Young.
According to the list I have, we have one more witness, Dr. Iraj

Zandi. Did I pronounce that correctly?
Dr. ZANDI. Yes, sir.
Senator ALLorr. He is professor and chairman of the Graduate

Group Committee of Energy, Management and Power, University of
Pennsylvania.

STATEMENT OF DR. 'RAJ ZANDI, PROFESSOR AND CHAIRMAN,

GRADUATE GROUP COMMITTEE OF ENERGY, MANAGEMENT AND

POWER, UNIVERSITY OF PENNSYLVANIA

Dr. ZANDI. Thank you, Mr. Chairman.
For the record, I am an environmentalist. These days we are re-

peatedly reminded that the United States with only 6 percent of the
world's population consumes the major portion of the world's re-
sources, including 30 percent of the total energy consumed.
Now, there are many fair-minded observers who would ponder the

equity of this affair. They ask how can man live happy amongst dying
neighbors. Also, there are practical but thoughtful individuals who
argue with justification that this state of affairs cannot last for long.
They ask how much longer a hungry world would allow this to con-
tinue? There are others though who with the zeal of fanatics either
demand on one extreme that this generation of Americans should
repent the great sin of being successful and advise total immersion in
remorse, or on the other extreme demand more, without concern for
others and for the future.
The relative gain of extreme attitudes coupled with both the real

and the imaginary deterioration of physical and moral environment
have contributed to the creation of a millieu of deep anxiety, within
which alarm and fear have become significant inputs to the decision-
making systems. Therefore, it is heartening to note that this august
body is studying with deliberate care the Nation's energy problems.
From the point of view of a person who was born and lived half

of his life outside this country and has seen firsthand the misery of
man's inability to control natural phenomena, I cannot but marvel the
success, both material and otherwise, of the United States. I believe
this Nation should be proud to have been able, through the genius of
its people and fortunate circumstances of a relatively free government
to mobilize the forces which has helped to open the doors to the
eventual freedom of man from some of his ancient wants.
For the first time in man's history we can gaze into the future and

see with our mind's eye that at least, if he acts wisely man can be
free from poverty, most diseases and cruelty and harshness of nature
to pursue his happiness on a much higher plateau than so far has been
possible.

Therefore, the fundamental question of national policy should be
how can this Nation, as a part of the world community, open as many
options as possible for this living generation and those who will come
to pursue their happiness with dignity and in harmony. No matter
what else will be needed for the implementation of this general policy,
we shall need much more reasonably inexpensive clean energy to sus-

70-360 0-72-pt. 1-21
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tam n the thrust into the future. The problem is that the magnitude of
energy we are going to need is such that staggers the imagination,
taxes all our geniuses and resources, and if unwisely developed, en-
dangers our habitat. Within the components of this problem: Magni-
tude of the demand, quality of supply, and economy of availability;
lies our dilemma.
Much has been written in recent years about these components of

the energy system and their interrelationships. Based on past trends
many have attempted to foresee the future and have suggested various
plans to prevent a forecasted catastrophe. The scenario, usually pro-
ceeds something like this: between 1880 and 1910 the consumption of
energy had grown with an annual rate of 3.10 percent; between 1910
and 1960 with a rate of 1.77 percent; and since 1960 it has increased
with a rate of 4.4 percent.
If the present trend continues, between now and the turn of the cen-

tury the United States will consume more energy than it has in the
past 200 years of its history.
Chauncey Starr in a recent issue of Scientific American predicts

that by 2000 the annual U.S. demand for energy is expected to double.
The U.S. Bureau of Mines goes even further and estimates upward
to tripling.
Within the energy system, the demand for electricity is expected to

grow at an even faster rate. Secretary Morton expects that it will
triple over the next 15 years and again double over the succeeding
15-year period.

Satisfying the demand of such a magnitude would not only require
the availability of fuels in an incomprehensive quantity but also other
resources, including manpower, and facilities for extraction, trans-
portation, conversion and utilization on a scale which is hard to be-
lieve. This is only half of the story. The other half is that all these
should be accomplished inexpensively and without environmental
impact.
The question is: Can we do it? President Nixon in his recent clean

energy message articulates a position which seems to answer the above
question positively. He sets his hope on the commercial development
of the liquid metal breeder reactor. Others who agree in general with
his goals may have different ideas how the goals can best be achieved.
The differences are not in the ends but in the means. They wish to plan
one way or another to satisfy the demand.
On the other hand, there are others who see salvation only in con-

servation. In the course of these hearings before your committee, I
am sure both of these points of view plus technical aspects of energy
development will be discussed and various courses will be eloquently
championed. I shall not travel that road.
No matter what the policy, if the planning is to be successful, the

contribution of both highly qualified personnel and a highly coopera-
tive public is vitally needed. The purpose of this presentation is to
bring to your attention the necessity of integrating into the fabric of
a national energy policy, from the beginning, an education component
consistent with whatever course of action is chosen. Here, I have in
mind both the education of the public and the experts. And this is the
area that I believe the President's message has sadly neglected.

It is obvious that no matter what policy this Nation adopts in regard
to its energy problems: increasing the supply, decreasing the demand,
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or some of both; the public needs to be an active participant in carry-
ing out the policy to its fruition Therefore, it is vital that from the
outset, the public becomes cognizant of both the strengths and the
weaknesses of the policy that you adopt.
Present danger is that the public, learning through mass media and

constantly encouraged by special interests, may misinterpret the data
base of your decisions and react by either negating your carefully
adopted position or force you to abandon it to the benefit of those
special interests.
There are at least three basic areas which I believe need special

attention and require intensive public education, environmental con-
siderations, future planning, and planned failure concept.
Environment consideration—since environmental considerations

have in recent years significantly contributed to the creation of a so-
called power crisis, it is altogether necessary that this interaction
should be intensively studied and the public be appraised of its real
implications. The public should be told the whole story. It is my feel-
ing that the state of our environment is not as bad as some would have
us believe.
If one reads newspapers and books, listens to the radio, or watches

television, he cannot help but become convinced that man's environ-
ment is deteriorating at a rapid rate. He knows that things are chang-
ing and he suspects that the change is for the worse. This suspicion is
confirmed when he hears specialists listing all kinds of ills, and promise
him even worse in the future to come. He hears the same figures and
data, the same dire predictions, and the same information over and
over again so that very soon he believes in them, repeats them, quotes
them and more often than not adds to them his own interpretation.
In the present era of electronic communication, the unfounded facts,

the half facts, the simplified facts, circulate so rapidly and extensively
that within a short span of time they form a strong substructure in
people's attitudes. In preradio and television time people had a limited
and delayed exposure to the various kinds of violence and perplexing
problems of life. They would only feel seriously involved in local
situations. Therefore, there was some natural balance between the
good and evil that they would experience in their daily lives.
Now, in contrast, television brings the whole world into the living

room. No matter where one is, he will become involved in almost .all
of the problems of the world, whether it is war, pollution, injustice,
or riots. The results of this extension of what Marshall McLuhan calls
the "Central nervous system in a global embrace" is a lopsided view of
life. One feels surrounded by all the ills of the world without actually
experiencing them. Life before the era of electronic communication
was local and slow, but it is now global and rapid.
Although we have improved our total living environment beyond

our grandfather's wildest dream, we feel widespread environmental
deterioration. The psychological millieu in this country makes it very
difficult not to feel guilty if you are not in despair in the face of those
predictions that we are running out of oxygen to breathe, water to
drink, places to live, trees to see, birds to watch, food to eat, and love
to cherish.
The result is that a nation which is in general well fed, well clad,

and well provided for gives the impression that it is disenchanted and
in despair.
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This general and vague feeling of disenchantment is slowly creeping
into most of our policy decision and if we are not careful, may produce
harmful effects beyond our control.
Today, being a conservationist is fashionitble and chic, like growing

sideburns and wearing midiskirts. Like any other serious matter which
becomes vogue one should be careful to distinguish between the legiti-
mate forces which belong to it and those which are there for the ride.
I believe that this new vogue as it is shaping up at the present time

in the overexposed glare of TV and the other news media, creating
overnight experts may contribute to our failure to meet our future
needs. In jumping impulsively onto the propaganda bandwagon, we
may irrevocably slam the door on some vital options which may be
available to us for a quality of life in the future.
I wish to imply that in searching for solutions to our many complex

problems through a colored lens, which filters out of our sight some
options for action, that color being an excessive passion for wilderness
or avariciousness is a dangerous self defeating game. It is becoming
a distinct possibility that belated public awareness and demand for a
decent environment may be goaded into action by the large, well-
financed lobbyist conservation groups in the form of stopping all types
of developments, some of which like powerplants are vital to the
Nation's well-being.
I believe that the large organized conservation groups are promot-

ing the formation of an environmental and resources policy, which
have considerable impact on the energy system, that for the following
reasons they are wrong:
By blocking indiscriminately the development of any significant

new water project, industrial complex and powerplant they will, if
successful, reduce the future capacity of this Nation to face the in-
creasing demand.
By excluding industry and agriculture from open spaces which are

at the present time lightly populated, they in essence apply forces which
--ffiftke it inevitable that the future growth will occur in already over-
populated sections of the country. The policy will not only intensify 
the problems of city living, but indeed is biased against the poor and
black who will not only have to share the same space in center cities
with more people, but of course are unable to take advantage of the
wide open undistributed spaces which would be so preserved.
By overestimating what can actually be done to recapture the pris-

tine clarity of American streams, by assuming that we have all the
technology we need to do so, they are forcing the Federal, State, and
city governments to spend way over their means in pollution-control
projects that would not really accomplish the stated goals anyway.
And finally, by condemning science and technology as the mother of

all ills, and by arrogantly accusing all scientists of insensitivity to
the human cause, they may discourage the young from selecting career
opportunities as scientists and engineers and deprive humanity of
talent required to help it to solve its problems. There are indications
that this is already happening.

It seems to me because of the inevitable population growth in the
next 15 to 20 years, because of an increased demand for the basic re-
quirements of life, because of our obligation to a hungry world, be-
cause of the limited capacity of the environment to assimilate var-
ious wastes, because of the astronomical sums needed to just maintain
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the status quo in the quality of environment, because of all the prob-
lems which too many people create when they live in too small an
area, we do not have any other choice but to, among other things, use
our land and other resources including fuels more efficiently, accept
a policy which encourages dispersion of the population, and use all
the miracles that a wisely managed science and technology can foster.
I said a "wisely managed technology" because no doubt an unbounded
technology can impinge in the words of Rene DuBos "* * * with in-
creasing effectiveness and violence on all aspects of human life."
I believe it is high time to ask ourselves very frankly and objectively

whether we are really justified in criticizing ourselves and our way of
life so harshly. Is it all as bad as some try to make us believe? Are
we not, in the words of Max Ways, "indulging in an orgy of self-flagel-
lation?" The answer to these questions are vital because they affect the
way we will chart our actions for the future. The public should become
an active partner in this discussion if we expect to solve environmental
crises, energy crises, transportation crises, or hundreds of other affairs
which we may wish to call crises.
Future planning—it is easy to say how much energy we use, but

it is a much more difficult task to estimate with reasonable confidence
how much energy we will need in the future. It is customary for plan-
ning to extrapolate the past trend into the future. In doing so, how-
ever, we get ourselves into trouble if we are not extremely careful.

First, any decreasing or increasing function, given sufficient time,
will either disappear or will take over the universe; second, a simple
extrapolation which assumes that the rate of change will remain con-
stant ignores the feedback mechanisms of the techno-societal systems;
and finally, the simplicity of the procedure masks the complexity of
the problem under study and produces instant wisdom susceptible to
panicky responses. Examination of the energy system and the environ-
mental implication of its development and utilization reveals the oc-
currence of such a happening.
The straight line projection of both demand and pollution upward

and resources downward will no doubt predict a breakdown point.
Those who make the predictions, of course, always qualify them. The
problem is that after being quoted several times the information loses
its qualification and assumes the significance of undisputed fact.
I believe your committee should insist on bringing to the attention

of the public the vulnerability of any prediction beyond a few short
years. The public should fully appreciate the characteristics of con-
tingeny plans. If we learned anything from the Ell sberg papers, it
is that we should strive to educate the public to differentiate between
predictions that were made to design contingency plans and what may
nappen in that distant future.
As we enter the era of a rapidly changing world, we need more and

more p tanning for our future. Alvin Toffier in his brilliant work,
"Future Shock," recommends the creation of contemplative bodies
which would look exclusively into the future and try to predict the
consequences of each present action. I fully believe that he is right
Such a forecasting machinery must be created.
But also, I feel strongly that the public should be educated to fully

recognize the limitations of such forecasts, especially in what Toffier
calls the super industrial society.
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Since a straight-line projection into the distant future will always
predict a breakdown of the system, it may produce false impressions
and burden the public with unnecessary anxiety, alarm, and fear.
There are indications that this is already happening in the energy field.
This situation should not be allowed to develop.
Planned failure concept—according to a survey by the Edison Elec-

tric Institute, during the last 12 years electric power customers have
had, on the average, service more than 99.98 percent of the time. If we
wish to admit it or not, this is a tremendous record of accomplishment
for the industry. It is so profound that we forget the electric utility
industry is only about 80 years old. It is such a record of reliability
that we have forgotten the days not long ago when electricity was not
available whenever and wherever desired. We have become so accus-
tomed to the performance of electric utility industry that the mere
thought of brownout and blackout disturbs us beyond reason.
Last year I was visiting a modern capital of one of the Middle East-

ern countries, and during my first night there the electricity was cut off
three times. I was the one person amongst 20—all natives—that was
disturbed. The rest took it in good stride and every time the electricity
was turned off they brought a kerosene lamp and proceeded as though
nothing had happened.
I am certainly not advocating to allow the deterioration of our elec-

trical utility systems, but I think there is a lesson to be learned from
such an experience.
As a result of the tremendous success of technology and the applica-

tion of the tools of management, the United States is developing into
a Nation with what I may call "zero-risk mentality." What I mean
here is that it would be inconceivable for the average person to accept
any failure in the country's response to the urban, environmental,
energy, or transportation problems on the face of the Herculean suc-
cess of going to the moon and other significant achievements. Any
small event, beyond what one expects, becomes a crisis of national sig-
nificance. The mood of the present generation of Americans is best
epitomized by the recent Volkswagon advertisement on TV which the
narrator, says: "* * * you people just expect too much."
Careful examination of the future, with the due consideration of the

ever-increasing complexity of the process of living in a man-made en-
vironment, and observing the interdependence of almost everything
which occurs around us points to the inevitable increased occurrence of
failure. We should recognize that it is inevitable that failure could
occur somewhere, someplace along the line. It is inevitable that some
brownouts and blackouts will occur. It is inevitable that once in a while
air over a certain community becomes polluted beyond the adopted
thresholds. It is inevitable that oil spills occur someplace, sometime.
And finally, it is inevitable that for a few days in some community,
someplace in the country we have to turn off the air conditioners dur-
ino• a severe heat wave.
While it is significant that we should do our best and plan ahead

to prevent such happenings, it is also significant that we should allow
in our expectation some degree of failure. Wasn't it the Scottish Poet
Robert Burns who said that "The best laid schemes o' mice and men
gang aft a-gley."
The national policy in regard to any significant aspect of our lives,

including the energy system, should not only enunciate grand goals
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and shining hopes, but also it should strive to educate the populace
toward adaptability to nuisance for the sake of preserving our nervous
system against the constant jolting of trivial alarms. We should strive
to determin the limits of failure that this Nation can withstand with-
out.unduly affecting its general life system. We need to ascertain the
limits of nuisance as compared to limits of survival. Everything hu-
manly possible should be done to prevent reaching the survival limits.
In brief, I believe that a national energy policy should embody the

concept of planned brownout and blackout, a few days reduction in
heating or cooling if they are necessary to solve temporary problems.
We should not make the price of, out of proportion to the consequences
of failure itself, so that huge resources are spent to protect the de-
cisionmakers against unreasonable demands of the public for mar-
ginal benefits. This committee could serve this Nation well if it par-
ticipates in establishing a national dialogue to change the zero-risk
mentality.
Education of experts—energy flow of the proper magnitude and

mix within an industrial society is essential to the function and sur-
vival of that society. Almost everything man does depends for its
motivation on energy of some sort. Therefore, it is essential that the
reasonable flow of energy of some sort within the society be main-
tained.
Energy systems includes essentially three types of activities: One,

technological, which includes extraction of fuels, refining of the fuels,
transportation, conversion and utilization of energy, including the
handling of the waste products; two, societal, which includes eco-
nomics, the social impact of energy development and utilization, the
political and governmental aspects of fuel and energy management;
and three, public policy, which includes the decision as to the trade
off between various aspects of energy system with one another and
with the components of other societal system.
The traditional response of the universities to this multicomponent

problem has been to educate persons in traditional disciplines. This
narrow education has in the past occasionally caused the wrong prob-
lems to be identified and solved, which in turn has caused socially un-
desirable consequences.

Recently, a feeling is developing in the educational community that,
it is highly desirable to adopt a holistic approach to the interdiscipli-
nary problems such as energy or environment. Almost everyone agrees
that a broader education is needed to enable one to participate with
experts of other fields, to articulate the problems which lie in over-
lapping areas of various disciplines. However, no one as yet really
knows how to do this. There is not as yet a body of knowledge and a set
of techniques available which can be applied uniquely to the analysis
of these larger techno-societal problems.

Despite considerable recent advances in the direction of the develop-
ment of analytical techniques, the main body of the desired discipline
remains to be developed. A national energy policy should provide en-
couragement for the development of such a body of knowledge as
applied to the energy field, and provide opportunity for the educa-
tion of these broader specialists.
Thank you.
(Mr. Zandi's prepared statement follows:)
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ABSTRACT 

In this paper it is argued that a national energy policy should embody amongst
other things, an educational component which strives not only to educate experts but
also the public. It is advocated that at least three areas of public education need
special attention: 1) environmental implication of energy development, 2) future
planning, and 3) planned failure concept.

It is argued: that the environmental conditions in this country are not as bad as
some would have us to believe; that there is a distinct possibility that belated public

awareness and desire for a decent environment may be goaded by larae, well financed

conservation groups into stopping all types of development, some of which are vital
to the nation's well being; and that in jumping impulsively onto the propaganaa band-

wagon, we may irrevocably slam the door on some vital options for a quality life in

the future.

It is warned: that unless extensive public education accompanies the plans for

future contingencies, it is possible that any future prediction may be interpreted by

the public as absolute fact; that extrapolation of past into the future is a hazardous

task; that any decreasing or increasing function, given sufficient time, will either

disappear or will take over the universe; that the straight line projection of demand

upward and resources downward will no doubt predict a breakdown point; that in

reality we may never reach the breakdown point because of feed-back mechanisms

that exist in any techno-societal system; and that the projection to doomsda,7 without

weighing the myriad underlying assumptions produces unnecessary enxiety.

It is also argued: that as a reg.u_lt cif considerable success in solving past problems

this generation of Americans are developing what maybe called a zero-risk mentality-

a low tolerance level for adverse situations; that we should differentiate between global

and permanent versus local and temporary adverses; and that we should include in our
planning the possibility of tolerable failures if we do not wish to waste huge quantities

of resources to satisfy unreasonable demands for marginal benefits.

The necessity of educating experts with broad backgrounds to participate in artic-

ulating socially significant energy problems and to contribute to their solutions is also

discussed.

It is concluded that the President's energy message neglects the educational

aspects of energy systems.
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A Few Comments

On

National Goals & Their Relationship
To Existing & Proposed Energy Policies

by

Iraj Zandi

I. Introduction- These days we are repeatedly reminded that the United

States with only 6 per cent of the world's population consumes the major

portion of the world's resources, including 30 percent of the total energy

consumed. Now, there are many fair minded observers who would ponder

the equity of this affair. They ask how can man live happy amongst

dying neighbors? Also there are practical but thoughtful individuals who

argue with justification that this state of affairs can not last for long.

They ask how much longer a hungry world would allow this to continue?

There are others though, who with the zeal of fanatics either demand on

one extreme that this generation of Americans should repent the great sin

of being successful and advise total immersion in remorse, or on the other

extreme demand more, without concern for others and for the future.

The relative gain of extreme attitudes coupled with both the real and

the imaginary deterioration of physical and moral environment have

contributed to the creation of a milieu of deep anxiety, within which alarm

and fear have become significant inputs to the decision making system s.

Therefore, it is heartening to note that this august body is studying with

deliberate care the nation's energy problems.

From the point of view of a person who was born and lived half of

his life outside this country and has seen first hand the misery of man's

(1)
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Inability to control natural phenomena, I cannot but marvel the success,

both material and otherwise, of the United States. I believe this nation

should be proud to have been able, through the genius of its people and

fortunate circumstances of a relatively free government to mobilize the forces

which has helped to open the doors to the eventual freedom of man from some

of his ancient wants.

For the first time in man's history we can gaze into the future and see

with our mind's eye that at last, if he acts wisely man can be free from

poverty, most diseases and cruelty and harshness of nature to pursue his

happiness on a much higher plateau than so far has been possible. Therefore,

the fundamental question of national policy should be how can this nation,

as a part of the world community, open as many options as possible for

this living generation and those who will come to pursue their happiness

with dignity and in harmony. No matter what else will be needed for the

Implementation of this general policy we shall need much more reasonably

Inexpensive clean energy to sustain the thrust into the future. The problem

is that the magnitude of energy we are going to need is such that staggers the

Imagination, taxes all our geniuses and resources, and if unwisely

developed endanger our habitat. Within the components of this problem:

magnitude of the demand, quality of supply, and economy of availability,

lies our dilemma.

Much has been written in recent years about these components of

the energy system and their inter-relationships. Based on past trends

(2)
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many have attempted to foresee the future and have suggested various

plans to prevent a forecasted catastrophe. The senario, usually

(1)
proceeds something like this: between 1880 and 1910 the consumption

of energy had grown with an annual rate of 3.10 per cent, between 1910

and 1960 with a rate of 1.77 per cent, and since 1960 
(2) 

Ithas increased

with a rate of 4.4 per cent, if the present trend continues, between now

and the turn of the century the United States will consume more energy

than it has in the past two hundred years of its history. Chauncey Starr(3)

In a recent issue of Scientific American  predicts that•by 2000 the annual

**
U.S. demand for energy is expected to double. The U.S. Bureau of

(4) ***
Mines goes even further and estimates upward to trippling. Within

the energy system the demand for electricity is expected to grow at an

even faster rate. Secretary Morton(5) expects that it will triple over the

****next fifteen years and again double over the succeeding 15 year period. 

* Annual U.S. consumption of total energy varied from 2 X 10
11 
kwh in 1880 to 8 X

10 12 in 1910, to IX 1013 in 1960, and to 3 X 10 13 in 1968.

** In 1970 approximately 70 X 1015 B.T.U. was consumed per year and will
Increase to 160 X 1015 B.T.U. per year by 2000 (arithmetic extrapolation),

*** Assuming an average annual increase in real GNP of 4 per cent, population
Increase of 1.6 per cent, and Industrial production of 4.4 per cent, the U.S.

_ Bureau of Mines estimates for year 2000 the demand will range from 165 X 10 13

B.T.U. to as high as 239 X 10 15 B.T.U.

****Consumption of electricity is expected to rise from 1500 X 10 9 kwh in 1970

to 4500 X 10 9 in 1975 and to 9000 X 109 kwh in the year 2000.

(3)
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Satisfying the demand of such a magnitude would not only require the availability of

fuels In an incomprehensive quantity but also other resources (including manpower)

and facilities for extraction, transportation, conversion and utilization on a scale which

is hard to believe. This is only half of the story, the other half is that all these should

be accomplished inexpensively and without environmental impact.

The question is: Can we do it? President Nixon in his recent Clean Energy Message
(6)

articulates a position which seems to answer the above question positively. He sets his

hope on the commercial development of the liquid metal breeder reactor. Others who

agree in general with his goals may have different ideas how the goals can best be

achieved. The differences are not in the ends but in the means. They wish to plan one

way or another to satisfy the demand. On the other hand there are others who see salve-

tion only in conservation. In the course of these hearings before your committee, I am

sure both of these points of view plus technical aspects of energy development will be

discussed and various courses will be eloquently championed. I shall not travel that road.

No matter what the policy, if the planning is to be successful, the contribution.

of both highly qualified personnel and a highly cooperative public are vitally needed.

The purpose of this presentation is to bring to your attention the necessity of integrating

Into the fabric of a national energy policy, from the beginning, an education component

consistent with whatever course of action is chosen. Here, I have in mind both the

education of the public and the experts. And this is the area that I believe the

President's message has sadly neglected.

(4)
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II. Public Education  - It is obvious that no matter what policy this

nation adopts in regard to its energy problems: increasing the supply,

decreasing the demand, or some of both; the public needs to be an active

participant in carrying out the policy to its fruitation. Therefore, it is

vital that from the outset, the public becomes cognizant of both the

strengths and the weaknesses of the policy that you adopt. Present

dnager is that the public, learning through mass media and constantly'

encouraged by special interests, may ;Tasinterpret the data base of

your decisions and react by either negating your carefully adopted

position or force you to abandon it to the benefit of those special

interests.

There are at least three basic areas which I believe need special

attention and require intensive public education: a) E nvironmental

Considerations; b) Future Planning; and c) Planned Failure Concept.

A) Environment Consideration - Since environmental considera-

tions have in recent years significantly contributed to the creation of a

so called power crisis, it is altogether necessary that this interaction

should be intensively studied and the public be appraised of its real

Implications. The public should be told the whole story. It is my feeling 

that the state of our environment is not as bad as some would have us

believe.

* For instance it is estimated that as a result of new regulations on mine

safety, restoration of stip mines, and sulfur removal the cost of coal will

increase over one-third by 1985; in 1970 dollars (1970 price of coal is

$7.30/ton or $.31/10 b B.T.U., it is estimated it will increase $11.00/ton

or $.40/106 B.T.U. by 1985).

(5)
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If one reads newspapers and books, listens to the radio, or watches

television he cannot help but become convinced that man's environment

Is deteriorating at a rapid rate. He knows that things are changing and

he suspects that the change is for the worse. This suspicion is confirmed

when he hears specialists listing all kinds of ills, and promise him

even worse in the future to come. He hears the same figures and data,

the same dire predictions, and the same information over and over again

so that very soon he believes in them, repeats them, quotes them and

more often than not adds to them his own interpretation.

In the present era of electronic communication the unfounded facts,

the half facts, the simplified facts, circulate so rapidly and extensively

that within a short span of time they form a strong substructure in

people's attitudes. In pre radio and television time people had a limited

and delayed exposure to the various kinds of violence and perplexing

problems of life. They would only feel seriously involved in local

situations. Therefore, there was some natural balance between the good

and evil that they would experience in their daily lives. Now in contrast,

television brings the whole world into the living room. No matter where one

is, he will become involved in almost all the problems of the world whether

it is war, pollution, injustice or riots. The results of this extension of

what Marshall McLuhan calls the "Central nervous system in a global

embrace" is a lopsided view of life. One feels surrounded by all the

(6)
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the ills of the world without actually experiencing them. Life before the

era of electronic communication was local and slow but it is now global

and rapid. Although we have improved our total living environment

beyond our grandfather's wildest dream we feel widespread environmental

deterioration. The psychological milieu in this country makes it very

difficult not to feel guilty if you are not in despair in the face of those

predictions that we are running out of oxygen to breathe, water to drink,

places to live, trees to see, birds to watch, food to eat and love to

cherish. The result is that a nation which is in general well fed, well

•1ctually available data does not verify these clandestine claims. While it i
s true that In some ar,as, environrn,nt is

deteriorating it is also a fact that in niany other areas it is gradually improving. Let us examine some of these improving

or stationary situations:

A) Air: (81,311 data is mg/m3) Annaul average for selected cities:

002 CO

62 63 64 65 66 67 68 62 63 64 33 61 67 9 Io2 13 .34 65 1,6 6?

Cincinnati 92 68 100 79 81 55 44 56 56 60 66 68 53 60 NA 8050 7015 4600 5635 6440 6443

Denver NA NA NA 55 29 13 34 NA NA NA 68 64 70 68 NA NA NA 8230 9085 8740 6210

Philadelphia 231 181 215 223 278 257 212 73 71 71 68 73 81 73 NA NA 8165 9315 7820 7240 9890

St. Louts NA NA 155 123 113 76 73 NA NA 62 64 61 45 43 NA NA 7245 7475 6670 6440 5270

In addition,the notion that we iflay deplete oxygen In atmosphere by burning fuels Is lus
t absurd. If we burn all fossil

fue! reserve In the world only about 3 per cent of oxygen will be consumed.

Forest:
Year 1630 1920 1930 1938 1945 1953 1963 161

Total Forest area In the

contermintous U. S. 191 in

million acres 950 614 615 630 624 648 758.

Growing Stock (in 109ft.)
586110) 628

Sawtimbernin 109ft.3) 2,561")2,537

*This also includes Alaska

"In the decade of 1953 to 1963 there has been a net Increase of 8 X 109ft.3 In all species on com
merical forest land.

The change has been in the direction of younger and consequently ecologically more act
ive woocs.

Cl Water - because of the wide variation In the condition of water In the river systems it is impos
sible to portray

the state of water pollution in tabular food with a few parainetgrs. However. anyone ac
quain,d with water pollution In

the U.S. cannot disagree that many large river systems sucn as Delaware River, Ohio River, and
 smaller ',ems such as

Schuylkill rtver(111 have imrroved measurally doing past decade. T
he 1971 Environmental Quality Report states that:

"EPA estimates that the 800 of waste actually discharged into receiving states in 19v9 was only 
slightly tarot, than

the BCD of waste discharged in 1957. The total SOD produced - but not necessanly di
scharged - during this period

doubled...". Since between 1957 to 1968 a considerable more mileage or streams In the country 
were used far waste

removal, the constancy of SOD discharged implies that the condition was improved in those stre
tches of streams whicn

were in use prior to 1957.

In addition, the claim of water shortage in this country is lust a myth. The problem is not short
age at all but

distribution & timing out of an average of 9 inches net rain which reaches annually the surface and ground sh
ortages

in this country, we only consurne 1 inch.

(7)
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clad and well provided for gives the impression that is is disenchanted

and in despair.

This general and vague feeling of disenchantment is slowly creeping

Into most of our policy decision and if we are not careful, may produce

harmful effects beyond our control.

Today, being a conservationist is fashionable and chic, like growing

sideburns and wearing midi skirts. Like any other serious matter which

becomes vogue one should be careful to distinduish between the legitimate

forces which belong to it and those which are there for the ride. I be-

lieve that this new vogue as it is shaping up at the present time in the over

exposed glare of TV and the other news media, creating overnight experts

may contribute to our failure to meet our future needs. In jumping impul-

sively onto the propaganda bandwagon, we may irreovably slam the door on some

vital options which may be available to us for a quality life in the future.

I wish to imply that in searching for solutions to our many complex problems

through a colored lense, which filters out of our sight some options for action,

that color being an excessive passion for wilderness or avariciousness is a

dangerous self defeating game. It is becoming a distinct possibility that

belated public awareness and demand for a decent environment may be goaded

into action by the large well financed lobbiest conservation groups in the form

of stopping all types of developments, some of which like power plants are

vital to the nation's well being.

* Phosphate controversy battle over non-returnable bottles, and volunteer
recycling are clear examples of misdirected public attention. These are
discussed elsewhere (See refer3nce 12).

(8)



334

I believe that the large organized conservation groups are promoting the

formation of an environmental and resources policy, which have considerable

impact on the energy system, that for the following reasons are wrong:

•By blocking indiscriminately the development of any significant new

water project, industrial complex and power plant they will, if successful,

reduce the future capcity of this nation to face the increasing demand.

•By excluding industry and agriculture from open spaces which are at

the present time lightly populated, they in essence apply forces which

make it inevitable that the future growth will occur in already over-populated

sections of the country. The policy will not only intensify the problems

of city living but indeed is biased against the poor and black who will not

only have to share the same space in center cities with more people but

of course are unable to take advantage of the wide open undistributed spaces

which would be so preserved.

•By over-estimating what can actually be done to recapture the pristine

clarity of American streams, by assuming that we have all the technology

we need to do so, they are forcing the Federal, state or city governments to

spend way over their means in pollution control projects that would not really

*A few years ago they argued and were successful in stopping the Bureau of

Reclamation's projects on the upper Colorado River. One of the arguments

was that there is plenty of coal in the vicinity to produce power. Now they

are fighting the construction of the plants which they were previously

advocating.

(9)
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accomplish the stated goals anyway. And finally:

•By condemning science and technology as the mother of all ills, and

by arrogantly accusing all scientists of insensitivity to the human cause,

they may discourage the youngs from selecting career opportunities as

Scientists and Engineers and deprive humanity of talent required to help

it to solve its problems. There are indications that this is already happening.

It seems to me because of the inevitable population growth in the

next 15 to 20 years, because of an increased demand for the basic requirements

of life, because of our obligation to a hungry world,
(13,14) 

because of the

limited capacity of the environment to assimilate various wastes, because

of the astronomical sums needed to just maintain the status quo in the

quality of environment, because of all the problems which too many people

create when they live in too small an area, 
(Is) 

we do not have any other

choice but to among other things, a) use our land and other resources including

fuels more efficiently, b) accept a policy which encourages dispersion of the

population and c) use all the miracles that a wisely managed science and

technology can foster. I said a wisely managed technology because no

doubt an unbounded technology can impinge in the words of Rene DuBos" ...with

increasing effectiveness and violence on all aspects of human life".

*As an example, while lack of funds is causing the City of Philadelphia to close
its public schools a month early, the city is forced to spend millions of dollars
in addition to planned outlay for water treatment projects of questionable merit.

(10)
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I believe it is high time to ask ourselves very frankly and objectively

whether we are really justified in criticizing ourselves arid our way of

life so harshly. Is it all as bad as some try to make us believe? Are we

not, in the words of Max Ways, "indulging in an orgy of self flagellation"?

The answer to these questions are vital because they effect the way we

will chart our actions for the future. The public should become an active

partner in this discussion if we expect to solve environmental crisis ,energy

crisis, transportation crisis, or hundreds of other affairs which we may wish

to call crisis.

b) Future Planning - It is easy to say how much energy we use, but it

Is a much more difficult task to estimate with reasonable confidence how

much energy we will need in the future. It is customary for planning to

extrapolate the past trend into the future. In doing so however, we get

ourselves into trouble if we are not extremely careful. First, any decreasing

or increasing function, given sufficient time, will either disappear or will

take over the universe; second, a simple extrapolation which assumes that

the rate of change will remain constant ignores the feed back mechanisms

of the techno-societal systems; and finally the simplicity of the procedure

masks the complexity of the problem under study and produces instant

wisdom susceptible to panicy responses. Examination of the energy system

and the environmental implication of its development and utilization reveals

the occurrence of such a happening.

* For instance such a feed-back mechanism is already in operation in Los

Angeles where the population is for the first time experiencing zero-growth.
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The straight line projection of both•demand and pollution upward and

resources downward will no doubt predict a breakdown point. Those who

make the predictions of course, always qualify them. The problem is

that after being quoted several times the information loses its qualifica-

tion and assumes the significance of undisputed fact.

I believe your committee should insist on bringing to the attention

of the public the vulnerability of any prediction beyond a few short years.

The public should fully appreciate the characteristics of contingency plans.

If we learned anything from the Ellsberg papers it is that we should strive

to educate the public to differenciate between predictions that were

made to design contingency plans and what may happen in that d istant

future.

As we enter the era of a rapidly changing world we need more and

more planning for our future. Alvin Toffler (16)in his brilliant work,

"Future Shock" recommends the creation of contemplative bodies which

*In 1918 there were about 25 million horses and mules in this country.
Had the planners of that era projected arithmatically to the present time
the number of these animals, they would have come up with an absurd
figure. Is it not possible that our planners of today would seem equally
incorrect some 40 years from now?

(12)



338

would look exclusively into the future and try to predict the consequences of

each present action. I fully believe that he is right. Such a forecasting

machinery must be created. But also, I feel strongly that the public

should be educated to fully recognize the limitations of such forecasts,

especially in what Toffler calls the super industrial society.

Since a straight line projection into the distant future will always

predict a breakdown of the system, it may produce false impressions and

burden the public with unnecessary anxiety, alarm, and fear. There are in-

dications that this is already happening in the energy field. This

situation should not be allowed to develop.

c) Planned Failure Concept - According to a survey by the Edison

Electric Institute, during the last 12 years electric power customers

have had, on the average, service more than 99.98% of the time. If we

wish to admit it or not this is a tremendous record of accomplishment for

the industry. It is so profound that we forget the electric utility industry

is only about eighty years old. It is such a record of reliability that

we have forgotten the days not long ago, when electricity was not

available whenever and wherever desired. We have become so accustomed

to the performance of electric utility industry that mere thought of brown

out and black out disturbs us beyond reason. Last year I was visiting

a modern capital of one of the Middle Eastern Countries, and during my

first night there the electricity was cut off three times. I was the one

(13)
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person amongst twenty (all natives) that was disturbed. The rest

took it in good stride and everytime the electricity was turned off they brought

a kerosine lamp and proceeded as though nothing had happened.

I am certainly not advocating to allow the deterioration of our electrical

utility systems, but I think there is a lesson to be learned from such an experi-

ence. As a result of the tremendous success of technology and the application

of the tools of management, the United States is developing into a nation with

what I may call "zero-risk mentality". What I mean here is that it would be in-

conceiveable for the average person to accept any failure in the country's re-

sponse to the urban, environmental, energy, or transportation problems on the

face of the Herculean success of going to the moon and other significant

schievements. Any small event, beyond what one expects, becomes a crisis

of national significance. The mood of the present generation of Americans are

best epitomized by the recent Volkswagon advertisement on TV which the

narrator says: "...you people just expect too much".

Careful examination of the future, with the due consideration of the ever

increasing complexity of the process of living in a man made environment, and

observing the interdependence of almost everything which occurs around us points to

the inevitable increased occurence of failure. We should recognize that it is inevitabic

(14)
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that failure could occur somewhere, someplace along the line. It is ins-itable that

some brown outs and black outs will occur. It is inevitable that once in a

while air over a certain community becomes polluted beyond the adopted

thresholds. It is inevitable that oil spills occur someplace,sometime. And

finally it is inevitable that for a few days in some community, someplace in

the country we have to turn off the air conditioners during a sever heat wave.

While it is significant that we should do our best and plan ahead to prevent

such happenings it is also significant that we should allow in our expectation

some degree of failure. Wasn't it the Scottish Poet Robert Burns who said

that "The best laid schemes 0' mice an' men gang aft a:gley."

The national policy in regard to any significant aspect of our lives, in-

cluding the energy system, should not only enunciate grand goals and shining

hopes but also it should strive to educate the populace toward adaptability to

nuisance for the sake of preserving our nervous system against the constant

jolting of trivial alarms. We should strive to determine the limits of failure

that this nation can withstand without unduly affecting its general life system.

We need to ascertain the limits of nuisance as compared to limits of survival.

Everything humanly possible should be done to prevent reaching the survival

limits.

For instance of all places that one may suspect, last year an air " episode"

occured in Birmingham, Alabama where the levels of particulate matter in the ,8)

air reached a peak of 607 micrograms per cubic meter of air during April 19-20.

For comparison one should note that the average concentration of particulate

matter over urban stations in the Unit ett States during 1964 ana 1965 has been

only about 105 microgra-.1s per cubic meter end over non-urban stations it has

been only 37 micro yrams per cubic meter. Birmingham is certainly not New Yoric!
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In brief, I believe that a national energy policy should embody the

concept of planned brownout and blackout, a few days reduction in heating

or cooling if they are necessary to solve temporary problems. We should

not make the price of failure out of proportion to the consequences of failure

Itself, so that huge resources are spent to protect the decision makers

against unreasonable demands of the public for marginal benefits, This

committee could serve this nation well if it participates in establishing a

national dialogue to change the zero-risk mentality.

III - Education of Experts  - Energy flow of the proper magnitude and mix with-

ing an industrial society is essential to the function and survival of that

society. Almost everything man does depends for its motivation on energy

of some sort. Therefore, it is essential that the reasonable flow of energy

within the society be maintained. Energy system includes essentially three

types of activities: 1) technological, which includes extraction of fuels,

refining of the fuels, transportation, conversion and utilization of energy

Including the handling of the waste products; 2) societal, which includes

economics, the social impact of energy development and utilization, the

political and governmental aspects of fuel and energy management; and 3)

public policy, which includes the decision as to the trade off between various

aspects of energy system with one another and with the components of other

societal systems.

The traditional response of the Universities to this multi-component

problem has bean to educate persons in traditional disciplines. This narrow

(16)
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education has in the past occasionally caused the wrong problems to be

Identified and solved, which in turn has caused socially undesirable conse-

quences. Recently, a feeling is developing in the educational community

that it is highly desirable to adopt a holistic approach to the interdisciplinary

problems such as energy or environment. Almost everyone agrees that a

broader education is needed to enable one to participate with experts of other

fields, to articulate the problems which need to be solved, and also contri-

bute to the solution of those problems which lie in overlapping areas of various

disciplines. However, no one as yet really knows how to do this. There is not

as yet a body of knowledge and a set of techniques available which can be

applied uniquely to the analysis of these larger techno-societal problems,

Despite considerable recent advances in the direction of the development

of analytical techniques, the main body of the desired discipline remains to be

developed. A national energy policy should provide encouragement for the

development of such a body Df knowledge as applied to the energy field, and

provide opportunity for the education of these broader specialists.

(17)
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Senator ALLoTr. Mr. Bellmon ?
Senator BELLMON. Thank you, Mr. Chairman.
I would like to start with Mr. Taylor. I believe on page 2 of your

statement, Mr. Taylor, you say that we ought to be able to find a way
to improve the standard of living for the 30 percent of our people who
are now at or near the poverty level. Will this mean in your judgment
finding and using more energy?
Mr. TAYLOR. I think it will inevitably mean that more energy sup-

plies will have to be found, because at the present time this group of
people in this country are consuming relatively little energy as com-
pared to middle-class and upper-class people, industry and commerce.
If programs were found which would provide full employment for all
employable people who are seeking jobs, naturally the increased in-
come that they have will enable them to increase their standard of
living which will produce a greater demand on energy to a certain
extent.
Senator BELLMON. If there is an energy shortage, what group in our

society will likely be left out, in your judgment?
Mr. TAYLOR. I think that would be difficult to contemplate, as to what

priorities of use you would have. I presume that you have to start out by
saying what are the most important and vital uses of energy in a
community.

Senator BELLMON. Well, if power becomes in short supply likely the
price is going to come up, don't you agree?
Mr. TAYLOR. Yes.
Senator BELLMON. And which groups are likely to pay the penalty?
Mr. TAYLOR. The people who have the least money will naturally have

to curtail certain things that they would ordinarily be buying in order
to preserve their basic needs that include paying their bills, paying
for the mortgage on the house.
So, the consumption of energy would probably be curtailed to that

extent.
Senator BELLMON. I must say I liked very much the position of

your statement in parts which apparently puts the AFL—CIO squarely
on record favoring a national policy to secure an abundant and de-
pendable supply of energy. This is the message you intended to get
across?
Mr. TAYLOR. Yes.
I would like to add this one codicil, because of the importance of

the environmental considerations we want the adequate protection of
the environment to be part and parcel of those considerations.

Senator BELLMON. This is one thing in your statement that trou-
bles me, and this is the position you have taken on page 8 in which you
are very critical of the fact that companies are no longer oil com-
panies or coal companies, or uranium companies but rather they are
energy companies. You feel this means a reduction in competition?
Mr. TAYLOR. Yes that is our position.
Senator BELLMON. We have some representatives of the energy com-

panies here and I would like to ask them some questions along this line,
but do you have any basis for reaching this conclusion?
Mr. TAYLOR. Well, yes. This gives me the opportunity to respond to

Mr. McLean's position in his statement.
Senator BELLMON. He might have a chance to get one in here, also.

70-360 0 - 72 - pt. 1 - 23



346

Mr. TAYLOR. I am glad Mr. McLean is here because I think his com-
pany was one of the first to move into the field of coal production a
number of years ago. Of the first 25 largest in terms of assets, oil
companies in the country, nearly all of them have moved into other
energy forms in addition to oil petroleum. They moved into natural
gas, uranium, oil shale, and in some of them into tar sands. One of
them, I think, is important to realize is that the goal of abundant com-
petitive priced energy is that energy sources have to compete against
each other.
If a handful of companies in this country 
Senator BELLMON. Before you go beyond that point, then, would

you not favor the FPC control of gas? This keeps gas from competing
because prices are fixed.
Mr. TAYLOR. I am not talking about regulated industry, I am talk-

ing about the part of the oil industry which is not regulated, which is
most of it.
I am saying that oil companies, from Humble on down, are without

restriction able to make decisions concerning acquisition of other com-
panies which deal in the energy field. The only thing they come up
against is a positive violation of the antitrust act. I don't know
whether the proposal here, in criticism of my statement, is that one of
the national goals is not the maintenance of competition in all areas of
private economy including the oil producing area or not. We consider
this as a very desirable national goal both from the standpoint of the
general thrust of antitrust legislation and its purpose and also in terms
of benefiting consumers.
We feel that if a handful of companies control the large proportion

of oil, gas, uranium and in uranium the whole process from fabrica-
tion clear back to the mine, that the possibilities of healthful com-
petition among companies and among fields are stultified to that
extent, and I think it is something the Congress should take a serious
look at.

Senator BELLMON. Well, I would like to ask Mr. McLean if he would
just tell the committee why it was that his company got into the coal
business. I have heard this argument a great many times and I would
like to have the industry explain its position.
Mr. MCLEAN. I think we had a number of strategic reasons for going

into coal, but basically the idea was that we wanted to diversify our
activities, we had financial resources, management, technology, which
we could apply in the coal field. We, in the Consolidation Coal Co.,
thought that together we could do a far more effective job in develop-
ing those reserves and making them available to the public than Con-
tinental Oil could alone.
The facts of the last 5 years speak very dramatically to that record.

In the 3 years after we acquired the coal we spent about three times as
much money in the establishment of new coal mines, the bringing of
new coal production to the market than they had in the prior 3-year
period.
I think it is also worth noting that if the whole coal industry in the

United .States had expanded as rapidly as did Consol after we ac-
quired it, you certainly would not be looking at any coal shortages
today, because we expanded far faster than the industry generally.
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So,
i
 the record here speaks to increasing competition, not the restric-

tion n production. Faster development of resources rather than slower.
I think this is generally the experience of the oil companies when
they have moved into new fields of endeavor. They usually have
brought intense competition.
I cite the fertilizer business as a case in point. Five or 6 years ago

several of the major oil companies moved into that field, the business
became highly competitive, extremely price pressure and quite un-
profitable for all concerned.
Now, you can say that is foolishness on your part, but nonetheless

the evidence of competition is there. I think that would be true
throughout the energy industry generally as these big aggressive oil
companies get into these new fields of endeavor, they will compete vig-
orously, bring capital badly needed in to do the job, resources tech-
nology, and knowhow, and the best way I can think of getting this job
done quickly and aggressively is to foster a policy of encouraging cor-
porate diversity of activity in the energy field.
The fact that there are five, six, or eight or 10 of them in there does

not mean competition has disappeared. I think Mr. Taylor and his
associates should be vigorously charged to bring forth evidence to sub-
stantiate the position they are taking.
Mr. TAYLOR. I would be glad to do so for the record, Senator. [The

aforementioned material will be found printed in the appendix.]
Mr. MCLEAN. I think your evidence will show to attract prices capi-

tal inputs, productive output and many such things and I think you
will be very hard pressed to find anything other than very vigorous
competition.
Mr. TAYLOR. I don't think the oil company competes.
Senator BELLMON. You will endeavor to submit that?
Mr. TAYLOR. Yes.
Mr. MCLEAN. If we don't compete, how do you explain the average

rate of return on investment in the oil industry over 20 years has run
lower than manufacturing generally in the United States? How do
you explain the fact that prices of oil products generally have ad-
vanced less than the cost of living generally? These two facts are not
evidence of a lack of competition, they are evidence of a very extreme
competition.
Senator BELLMON. I would like to continue my questions a little

further. Now, it is my understanding that the Federal Power Com-
mission's control of natural gas prices gave an unusual incentive to
many industries to convert from coal to natural gas and caused an-
other source of energy, other than natural gas, to have difficulty com-
peting. Is this generally the case?
Mr. MCLEAN. Yes. I think the low price for natural gas encouraged

its consumption in industrial use, particularly, thus displacing both
coal and residual fuel oil to some extent, depending on the geographic
location of the plant in question.
Senator BELLMON. What effect did this have on the economic health

of the coal industry?
Mr. MCLEAN. I would say it was to some degree negative.
Senator BELLMON. Was Consolidated Coal in need of capital when

you acquired their properties?
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Mr. MCLEAN. I would not say in dire need of capital, but certainly
we had more capital at our disposal than they did, and we were in a
better position to undertake expansion than they were.
Senator BELLMON. Could they have expanded at a rate that oc-

curred after your acquisition?
Mr. MCLEAN. Left alone, I don't think they could have expanded

at the rate we expanded them. As I say, we almost tripled the capital
inputs. Whether they could have done that or not, it is hard to judge.
It would have been a considerable financial strain for Consol to have
done what we did, and I doubt that the management would have un-
dertaken it.
Senator BELLMON. Is this pattern fairly common in the case of other

combinations of oil and coal companies?
Mr. MCLEAN. The pattern of more rapid expansion?
Senator BELLMON. Yes.
Mr. MCLEAN. I cannot speak to that, because I do not have the facts.

I can certainly speak to the fact that competitive pressures remain in
the marketplace because we meet them every day.
Senator BELLMON. Mr. Chairman, I would like to pursue another

line of questioning.
Dr. Kinsey, you say that, at the present time, people seem to see no

need to conserve resources. Do you have any basis for that statement?
How do we get people to get out of this frame of mind?
Dr. KINSEY. They really have not had any reason to. In the past, for

the most part, energy has been avail able. There have been a few ex-
ceptions to it and there has been no particular dramatic occasion as to
why they should have this brought to their attention. Probably the
power failures in New York last year did more to create a sense of
urgency than anything that has happened very recently.
As indicated in the particular model which I presented there, au-

thority values, that is the things people will believe because somebody
tells them, has a range way outside. It is something people believe,
but it doesn't really hit them. It is not really central to them.

It only becomes crucial when it hits them, it hits them in the middle.
It affects their standard of living or effects the ability of themselves
or their children to get a job or education. Something that gets right
down to their core of values. Then they begin to see the relevancy of it.

Quite frankly, I don't see anything that would suggest that this is
going to change.

Senator BELLMON. Dr. Zandi is recommending that there be a
strong educational component in any policy we have. Is this in line
with your thinking?
Dr. KINSEY. It has to be in line with a peculiar kind of educational

policy. Somebody remarked if we had a perfectly informed consumer,
we could solve a lot of problems. There will never be a perfectly in-
formed consumer because a consumer listened with a tin ear. They
hear what they want to hear. This is true in any field.
Any educational program is going to have to operate in such a way

that people deal with something on an equal level. Let's say people are
concerned about ecology. This is pretty important to them. Then you
are going to have to approach energy from the point of view of what
effect it will have on ecology. You have to educate them in that sense.
You have to force them to make choices between real issues and this is
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the reason why I suggested maybe a series of conferences or programs
in which people were forced to deal with issues of equal magnitude.

All right, you want to eliminate poverty, you want to eliminate pol-
lution, how are you going to reconcile these two and really have to
deal with them at that level? I don't think education will do it. It is
simply a matter of some authority telling people that they have to be
concerned about energy.
For one thing, people telling them are people who have vested inter-

ests of some kind. They are environmentalists concerned about en-
vironment or oil producers concerned about profits. It is very easy to
ignore that kind of factual information.
Senator BELLMON. I happen to agree with this line of reasoning be-

cause when I came to the Commerce and the Senate, I was very sur-
prised to find what I considered to be almost a vast ignorance of the
energy conditions in this country, and I have been interested ever since
that time in trying to figure out some way of filling this void. Your
suggestion and the suggestion of Mr. Zandi, I think, are right on tar-
get. I am curious, Professor Zandi, do you have a suggestion of a prac-
tical means of accomplishing this?
Dr. ZANDI. Yes, sir. As much as one can answer with certainty in this

kind of question.
There are several levels of education needed to be simultaneously to

be operative in the society. One that was mentioned here, I think
this is one way of doing it, but the other thing is the attitude which
comes as a part of the enunciation of the policy that you select, that
you decide upon.
If one reads the President's energy message, for instance, no place

over there brings about the sort of communication that I am talking
about to the public. What he is talking about is that we need this and

iwe are going to go and get it. There s no place here that the public
is going to play a role here to understand what is happening.
My feeling is, yes, for one thing Alvin Coffler's type of community

of forecasting which looks into the future would be a solution. Also, a
program like—
Senator BELLMON. Forecasting in practical application, who would

do the forecasting?
Dr. ZANDI. This could be done through several national centers that

is lacking in this program.
Senator BELLMON. You see the problem is, the only group that has

the facts in this field are the energy companies, and nobody believes
them any more. Nobody believes anyone who comes from an energy
State. The people who come from consumer States, particularly the
politicians, are afraid to tell _the truth because the voters won't like
what they hear.
Dr. ZANDI. Some of the questions are like that, but many are not.

Lots of problems—right now we are talking about energy in which
we have a crisis—comes from the environmental considerations. I main-
tain, as I described, looking at the overall, totality of our environment
and in general the trend is not sure, the data is not very far that it is
deteriorating. What I am saying is that someplace along the line some-
body said so and somebody else said it again and again and again, and
they believe it. But when you look at the data, since 1929, constantly
you have increased the forest land in this country. Since 1929, con-
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stantly the volume of the wood, new wood in the forest has increased,
which is ecologically efficient. Since the last decade, many of our rivers
are in a better situation. The Delaware River, the Ohio River.

Since the last decade we have the data which is valuable
' 

the data
which we can rely upon. It shows in many situations it is becoming
stationery or improving. But this data somehow is shuffled someplace
because we have started in this direction and nobody is analyzing this
thing. Everybody is scared and gives lip service to environmentalists.
I am an environmentalist myself, but I think it is time to evaluate

the system, including university involvement.
Senator BELLMON. I might say your approach is an extremely healthy

one for an environmentalist. I hope it doesn't hurt you back home.
Dr. KINSEY. I would like to make one more comment that related to

the model I gave. The beliefs of people is second to the authority it-
self. If they have confidence to the authority, they will believe what
he says. If they don't have confidence in the authority, they won't
believe it even if it is true. If they do believe in the authority, they
will accept a wide attitude of the statements, some of which are not
necessarily true.
The implication of that, what the energy field needs now is some

charismatic, dynamic young leader that the young people can identify
with, that they will have confidence in. They have those leaders in the
environmental field. Where are they in the energy field?
Senator BELLMON. I think that is a very good question and a very

good suggestion.
Mr. Chairman, I have other questions, but I will yield.
Senator ALLOTT. I would like to say to the panel that you have been

very gracious and very patient. We want to thank you very much. I
would like, however, at least before my part of this is over, to go back
to the paper by Professor Mead, which causes me many, many grave
misgivings.
I do not believe, or do I get the wrong impression from your paper,

that national security is a cloak or umbrella under which everybody is
operating for inputs.
Dr. MEAD. No, I wouldn't have that kind of extreme position. I said

I grant the import of oil supply security and grant that importance
because it serves the national security goal. Then I am asking is there
a better way to meet that, where you get to bogus points out of the
suggestion that once we all agree that national security is a prime goal,
then many interest groups., having their own interest in mind, will try
to get under that umbrella.
Senator ALLOTT. National Security is not alone a matter of defense,

as I look at it.
Dr. MEAD. I would not say so either.
Senator ALLOTT. It is a matter of projecting into the future the pur-

suit of the happiness and tranquility and the good life that we have
wanted in this country since America was founded.
So, you have these two facets, but you did state that, in effect, you

cannot understand the import quota unless you realize it is a motive
for higher prices alone.
Now, we run our country, in most instances, on a free competitive

basis. How would you procure the additional reserves if the oil com-
panies could not operate at a profit?
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Dr. MEAD. They would operate at a profit. I am suggesting that we
adopt the free enterprise system. I think it is an excellent system. A
lot of the panelists have spoken on the subject of gas prices, asking
for decontrol. I heartedly agree. Let's let the free market system al-
locate gas prices. •
I would also say let's let the free market system allocate oil resources.

I think the free market system will provide for future supplies. My
guess about the future on oil is that international oil prices will prob-
ably go up faster than domestic oil prices as they have in the past year.
Senator ALLorr. Yes; and they are very significant.
For the sake of the record, could you provide us with some document

ation of what the prices were before the new Opec agreement and what
are they now?
Dr. WALTER MEAD. It is awfully hard to say what the price was be-

cause you know all that has happened is that the posed price has been
increased and it is on that posed price that the oil companies must pay
a percent. The price of oil, it is awful hard to say what it is.
My paper adopts figures from the President's Task Force on Inter-

national Oil Prices.
Senator ALLorr. I would like to call attention to the fact that the last

price I saw personally, I think I read it in the Wall Street Journal,
was the Libyan price which was $3.347, I believe, or $3.37 per barrel.
This is the price that—if anybody had mentioned it 2 years ago—
everyone would have thought they had a few loose bolts in their head.
Yet, it is the result exactly of the situation that we are all fearful of.
I can recall, for example, in World War II, when we found ourselves

without the development of florisfarb, paying $45 a ton for florisfarb.
Who in the world would ever think of it. This is the reason we must
develop our reserves.
I grant you, you are using up a depletable, nonrenewable resource.

But, on the other hand, unless you have some protection against these
imports, I don't know how you can keep private industry in business
enough to go out and develop the reserves that you need in the future.
Now, with respect to your national petroleum reserves, there is one

very practical aspect. How do you put a petroleum reserve on a stand-
by basis for 60-day production and keep it that way for 20 years?
Dr. WALTER MEAD. It is being done in Elk Hills. That petroleum

reserve existed since. I think, 1913 or something like that.
Senator ALLorr. Do you think it could be put into production on

60 days notice?
Dr. WALTER MEAD. Yes; it can be. That is the way it is set up.
Senator ALLOTT. I would like to turn to some of the people in the oil

business here because I think they all were listening to your testimony
with a great deal of thoughts rattling around as was I.
Let's start with Mr. McLean and have him comment, and I would

like to get some of the other peoples thoughts on this subject also. From
my experience in the field, I don't think it would be a practical way to
approach the question of oil reserves.
Mr. MCLEAN. First I would like to respond to what is happening to

foreign oil prices. I can give you the market prices.
About a year and a half ago Libyan crude oil sold, third-party trans-

actions, at ;$1 60 a barrel. Today it buys and sells at about $2.75 a barrel,
an increase of $1.15. Of course, a very big percentage increase.
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The increases in the Middle Eastern crude oils have been slightly
less than that, but the order of magnitude is still very large indeed.
I should also mention in this same connection, that the value of an

import ticket, a differential between domestic and foreign oil today is
about $0.25 a barrel. A year or year and a half ago it was $1.25 a barrel.
So this differential between foreign and domestic oil is narrowing

very rapidly and I suspect it will continue to do so in the future.
That $0.25 value is on the east coast; on the west coast it is $0.50.
May I speak to the general thesis?
Senator ALLoTr. I wish you would; yes.
Mr. MCLEAN. I think Professor Mead's analysis ignores several

things. The first question you might ask is what happens at the end of
this 60 days and how do we know that all future emergencies are going
to be of only 60 clays duration?
Second, I think he ignores two things. First, long leadtime necessary

to do anything in oil exploration, development, and production.
If for the moment you let a surge of foreign oil come in and diminish

or discourage the domestic exploratory activity of the oil companies,
diminish the funds they have available to use for the purpose, of course
they will cease the activity and turn to other endeavors, many of them
overseas.
That is fine for a short period of time but overseas today we have

about 10 countries, and I have to emphasize this, who have about 80
percent of the free world crude oil reserves. For the next 10 years that
is oil we have got to have, Western Europe has got to have, and Japan
has got to have because there is no way in the world you can develop
alternative out of oil shale or tar sand, gasification of coal, any of
these things, nuclear power, within 10 years time to supply very much
of our energy.
So in this interval we have got to have that oil. About 10 countries,

largely the Arab, have got it. As soon as you diminish our position to
produce our own supplies, they are going to move aggressively and
very aggressively to extort a very high price indeed from us and all of
the other consuming countries.
Dr. Mead at that moment would say that is too bad, I misjudged it.

Now you boys get busy here in the United States and find and produce
us some more domestic oil.
That is great, we will go to work again, but you have a 5- to 7-

year leadtime to get the machinery going. That is what is wrong with
this thesis about pulling out the import controls in a vain effort to get
cheaper oil. You are going to wind up with higher priced oil and
under very difficult circumstances.
Senator ALLorr. Does anybody else wish to comment on that?
Dr. MEAD. Well, I concur with everything he said. I also think that

we should bear in mind that any large increase in imports would fur-
ther complicate our balance of payments problem which is very much
in the public eye these days.

Senator BELLMON. I would like to ask Professor Mead if his calcu-
lations which are on page 11 of his statement include the cost of
providing natural gas for the domestic market? Natural gas at the
wellhead, I believe, sells for about 70 cents per thousand and yet lique-
fied natural gas lands in New York at limited quantities sells for from
75 cents to $1 per thousand.
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You use figures that indicate we now are paying $2.6 billion a year
for our oil import program; are you including the effect of having the
supply of domestic natural gas which we would not have if we were
importing crude?
Dr. MEAD. The figures I use on page 11 are drawn from the Charles

River report and I don't know whether they used the price of gas
or not.
However, my answer to this thing would be, let us decontrol gas. If

we do so the price of gas will certainly go up, where it should be under
supply-demand traditions. When the price goes up, it will be more
profitable to explore for oil and gas, because the price of gas is worth
more. So I don't know how the Charles River associates handle that.
Senator BELLMON. Can someone in the industry comment on this

$2 billion figure? What you are saying is that by keeping the oil im-
port quota effective you are penalizing the consumers; is that right?
Mr. MCLEAN. T don't think the figures are accurate.
This Charles River group is the one that did the staff work for the

Reeder committee?
Senator BELLMON. I don't know.
Mr. MCLEAN. I thought that was thoroughly discredited in many

hearings down here over the past 12 months.
We would be glad to take those figures apart for you, if you wish

and give you some evidence on it.
Senator BELLMON. I would like to have both of you analyse it.
Dr. WALTER MEAD. One can take any estimates they like. Professor

Edelman has estimates, they are available, the Department of In-
terior has estimates on both the private costs and social costs.
They are all in the same ball park. The extremely high cost of oil

import quota system I don't think is in doubt. The exact amount is.
May I reply to a couple of the comments?
Senator BELLMON. On page 12 you told us that would be $39 billion?
Dr. WALTER MEAD. That's correct.
Let me tell you how I did that. I took the figures by the Charles

River report and they show that for the years 1960 and 1968 they
made estimates for each of those 2 years of the social costs of the oil
import quota system, this is past, not future, and they have two dif-
ferent figures. One is $2.6 billion and the other is $3.9 billion for those
2 years.
What I did was to take the average of those two for the span of

time, 1959 through 1971 and assume that that average was, which is
$31/4 billion per year of social cost, and multiply it by 12, it is all laid
out here in my paper, and when you do that you get a social cost to
the Nation of $39 billion.
Now, someone may use other estimates of what the cost was in that

period of time, it will still be in the billions.
Senator BELLMON. But your whole thesis is based on a report that

Congress perhaps discredited.
Would you go into this on your own give us your estimate based

on your own figures. We can ask Mr. McLean to do the same.
Mr. MCLEAN. May I make one comment?
If we are not willing to recognize the changes that have taken place

in the world since 1968, that is the latest figure he is using, we can
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make no really intelligent approach to this problem, because the
picture of domestic versus foreign oil has changed so radically in the
last 12 months, to say nothing of the last 4 years. It is a totally different
thing.
Dr. WALTER MEAD. I agree with that. The picture in the future has

changed. What I did was estimate the cost of the oil quota system.
Senator BELLMON. You are criticizing the oil import program with

the purpose of asking us to abandon it or wipe it out.
Dr. WALTER MEAD. That would be my choice. I am just trying to

estimate the past cost, that is all.
Senator BELLMON. We have to be concerned with the future.
Senator ALLOTT. What do you do, with the law of economics—and

human beings being such animals as they are—what do you do if you
take off the import control, you get a greater dependence on imports.
Mr. McLean says it would take 5 years to gear up, then at the end
of that 5 years you are looking down a gun barrel.
So the people, then, are paying the price, your so-called social costs,

anyway.
Dr. WALTER MEAD. I agree with you 100 percent and that is why

it is so important that we have a standby reserve system.
Senator ALLOTT. How would you finance that standby reserve sys-

tem? We have several naval petroleum reserves, we have the Elk Hill,
we have one in Alaska, one in Oklahoma, but outside of these present
reserves that we have, we have the basic problem of trying to identify
new sources of oil in this country.
The number of wells being drilled is going down dramatically

every year, simply because the money is not there to drill them.
Are you going to advocate that we socialize this system?
Dr. WALTER MEAD. Exactly the opposite, let's go to a free enterprize

system. Let's get rid of import control. This is Government interfer-
ence on behalf of a particular industry. I advocate a free market sys-
tem in gas supplies, which Mr. McLean agrees with me, and I think
every spokesman for the oil industry agrees.

Senator ALLOTT. When Ralph Nader hears about you you will have
to be running.
Dr. WALTER MEAD. I will be glad to defend myself.
Senator ALLOTT. I think you realize, don't you, the highly charged

emotional nature of this issue. I know these industry people do har
from the public with respect to Federal power regulation of gas
prices. Right or wrong it is one of those things that has been sold to
the American people. Somebody said it, somebody else kept repeating
it, and we were getting further and further into the field.
But I do not see, under your system, how you can develop the new

reserves in the United States without entering into a period in which
you would be totally at the mercy of foreign countries.
Dr. WALTER MEAD. Let me explain. Mr. McLean totally misinter-

preted what I said.
My 60-day leadtime he interpreted as a 60-day supply. That is not

what I said. I said if we have a reserve system set up it will be set so
that on a 60-day-notice basis that reserve system can be fully productive
for a period of time. The model I have set up here is based upon the real
experience of Elk Hills and Elk Hills is set up partially now and with
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an added investment can be set up so that on a 60-day-notice basis it
can deliver oil for a long period of years but in 1 year it can deliver
an amount of oil exactly equal to the present imports from abroad into
the west coast. That means that the west coast, you see, can be fully
secured. I am concerned about security.
My problem with the present system is that it does not provide long-

run security. It depletes our resources so that in the future we are really
going to be at the mercy of the OPEC countries. We are already there
and this point has been made by Mr. McLean. He has pointed out that
the price of OPEC oil is going up. I agree, it is going up more and to
the extent that we rapidly deplete our American oil supplies we will be
at the greater mercy of the OPEC countries in the future.
Therefore, it is so important that we establish standby reserves which

would say to the OPEC countries, your threats are idle, we have re-
serves. Right now their threats are good because our excess capacity is
almost zero and it will be by 1973 according to the Department of
Interior.

Senator ALLorr. You never explained satisfactorily how you would
stimulate, under your theory, exploration, unless it is financed by the
Federal Government.
Dr. WALTER MEAD. First of all, I would rely on the free enterprise

system to do the stimulating. I think it is capable of it. If we would do
so, we would have higher gas prices.

Senator Amorr. Higher oil prices, too.
Dr. WALTER MEAD. I think in the future we would because the sup-

ply of oil is not going up as fast as the demand for oil. That is why
they can demand higher prices and get it. We can't do much about
that.
Some environmentalists would say, cut back on the demand for it,

but this is an idle hope. It is the supply and demand that determines
the price of oil on the free market. The price of oil, in my opinion,
is going up.
Now, they make the point that this gap between the U.S. price

and the foreign price is declining. He said down to 25 cents, 50 cents
is the price of the import quota tickets.
I agree that is what the record says, as this gap between the U.S.

price and the world price diminishes to zero, we no longer need import
quotas, let's get rid of them.
Mr. HARDY. May I say something, sir ?
Senator Aimoirr. Yes; would you give us your name, please.
Mr. HARDY. Edwin F. Hardy, representing American Gas

Association.
I think it is important to inject here that we have more to replace

than the oil that would not be replaced in the United States if we
allow the amount of imported oil to go way up. I mean above 50 per-
cent. We will now have to supply energy that has left the country in
the form of gas, as well. We do not go out and look for gas and find
just gas. In fact, we can't find enough gas that way to do ourselves
much good under the circumstances.
Gas is frequently associated with oil. If we are to say this is just gas

that we find and leave the oil, then you can't get the oil later because
the gas is the pressure drive that gets the oil out of the ground for us.
So we are, in fact, saying let's not use natural gas any longer, either.
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So we will have to import more of something, probably oil, to take
the place of the gas we can no longer get.
Senator ALLorr. Well, I still don't have an answer to the question.

You think at that point, industry would go out and suddenly find
great new reserves, Professor, and our problems would then be amply
settled, and we would be in a competitive position with the OPEC
countries.
Dr. WALTER MEAD. I am not saying that, if we decontrol gas the

price of gas would go up.
Senator ALLorr. I am talking about oil imports.
Dr. WALTER MEAD. If we were to decontrol oil imports over a period

of a year, I suspect initially the price of oil would go down a bit.
What do you say, 50 cents is the difference between them?
Mr. MCLEAN. I doubt it very much.
Dr. WALTER MEAD. Then what is all the argument about? If the

price is the same, Americans are going to buy oil where they can buy
it cheapest. As the world price goes up, they will buy it domestically
and we don't need any import quotas.

Senator ALLorr. But you don't have the domestic incentive, this is
my point.
Dr. WALTER MEAD. This is the situation all over the world. Demand

for oil is going up more than the supply, and that is where the Middle
Eastern price is going up rapidly. My suspicion is that it will continue
to go up rapidly. We need to establish reserves to take care of our
security needs.
Senator ALLorr. How do you establish reserves without drilling?
Dr. WALTER MEAD. We have a lot of needs which can be purchased

in the free market.
Naval Petroleum Reserve No. 1 is Elk Hills. Right now, there is a

corner of that which is being recovered, and therefore the Navy is
forced to recover some in order to protect their interests. I would like
to see us buy out that little residual interest in Elk Hills so it doesn't
have to be pumped to protect the interest. That is enough.
Some of the new fields in the gulf can easily be purchased for what

they are worth.
Senator ALLorr. When you say easily purchased, where do you get

the money to purchase them?
Dr. WALTER MEAD. One source would be savings on the import quota

system. It still costs, even in 1971, a fair amount of money, and I think
even in 1971 it would be far cheaper to shift over to this kind of system.
Senator ALLorr. How do you recover costs in this business?
Dr. WALTER MEAD. One suggestion this morning is if this is a national

defense need, it ought to be in the national defense budget. But the
point is still the cost of this system, which is less than the cost of the
present system that we are now using, which provides us with less
security.
Senator ALLorr. You know, somewhere you have to reduce this to

legislation. My trouble is in seeing how you put into our national
economy the money, except through the private enterprise system, to
do it, I think if you do away with imports you won't get the money
you need.
Dr. WALTER MEAD. The import-quota system has been quite costly

and getting rid of it would be a saving to the Nation. We have No. 2,
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Buena Vista just south of Elk Hills. It is pretty well depleted and
wouldn't be a good reserve any more.
No. 3 is in Wyoming, Teapot Dome. That too is being drained. We

should stop the drainage by buying out that private interest so that
the whole thing can be set up on a 60-day-emergency-production basis
and become another Rocky Mountain Reserve.
Right now, that reserve is not set up in an emergency production

basis at all. Elk Hills is only partial. Naval Petroleum Reserve No. 4
is on the north slope of Alaska, due west of Prudhoe Bay, right on the
boundary. It contains a tremendous amount of oil but no one knows
exactly how much.
I have found estimates that say from 10 billion to 150 billion barrels,

if you can imagine that much.
You can find all kinds of estimates, all we know is that there is a

lot of oil up there. That might be another reserve. You don't have to
buy it, we already own it.
Senator ALLOTT. Well, it is a reserve right now.
Dr. WALTER MEAD. Right, but it is not set up as such. It is not on a

60-day-production basis.
Senator ALLOTT. Well, it is a reserve and I don't think you would

find the Congress or the public in a position to utilize those reserves
except on a continuing national emergency basis. Then you have for
production of the Alaskan Naval Reserve, which is No. 4, I believe,
a period of development which is 5, 6, 7 years.
We have been wrestling on this committee, for 5 years at least, with

the Prudoe Bay problem. You don't have any assurance that you are
going to get it here. With the Russian proliferation of submarines,
you can't be sure that you can use tankers, anyway.
So you are right back against the circle. So I still can't see that the

so-called reserves now owned by the Government would be sufficient
to meet the extended national needs, we have to develop new reserves
and I don't see how they would be developed under your theory.
Dr. WALTER MEAD. All right.
Down in the Gulf of Mexico there is an area called the Main Path

Block, No. 112, I think is the number. I don't know much about this
block, I simply developed that information from an Oil & Gas Journal
article and the report was that this was a big new field.
Why not purchase this field and set it aside as Elk Hills, develop it

fully so it is on a 60-day-standby basis, then shut it in.
Senator ALLOTT. Where do you get the money to develop this? The

Federal Government?
Dr. WALTER MEAD. Yes, of course; it becomes part of the defense

budget and that is why it belongs.
Mr. ROBERT MEAD. I would like to be excused, may I put Mr. Jame-

son in my place here, I have to catch a plane?
Senator ALLOTT. Yes, thank you.
The Senator from West Virginia has been waiting patiently, I ex-

plored this very carefully but I have great reservations. Senator Ran-
dolph, you go ahead.
Senator RANDOLPH. I think, Senator Allott, that your colloquy with

the gentlemen of the panel has given me a bOter insight into this sub-
ject of imports and reserves than I have ever had before.
I compliment all of you who have entered into this discussion of

subject matter. I think it is an excellent consideration of the problem, I

A
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hope more people can read it. It is a give and take, of course. Some-
times our differences are strengths you know if we follow through to
the nth degree and not so much modify our thinking to believe that
there are just two sides to a question, you know, there are as many
sides as there are parties concerned and the entire public should be
considered.
This on a worldwide basis as well as a more provincial look. So it

has been very helpful to me and I am appreciative.
I think I would help these gentlemen by letting them continue their

discussion and submit them questions later which they can respond to
by mail. I want to try to accommodate the people.

Senator ALLoTT. I am informed by the clerk that that would be sat-
isfactory. When I say the clerk, I am referring to the counsel of the
Interior Committee.

Senator RANDOLPH. You see, I am still understanding of the people.
I have questions for Mr. McLean and for Mr. Taylor and perhaps

others and we will have them submitted for the record and you will
follow through in that way.
(The questions submitted by Senator Randolph and the responses

to them will be found printed in appendix B.)
Senator ALLorr. Certainly.
Mr. JAMESON. I am Minor Jameson, executive vice president of the

Independent Petroleum Association of which Mr. Robert Mead is
president.
There is some recent information extremely pertinent to the com-

ments of Professor Mead which was filed this morning by General
Lincoln, the Director of the Office of Emergency Preparedness, infor-
mation ley the Chief Economist of the Cabinet Task Force which shows
that the cost of the oil import program is very, very misleading and
should not be used as Professor Mead has used it.
I would suggest this is very pertinent to the record. (The material

referred to will be found in appendix B.)
Senator ALLorr. Do you have that available?
Mr. JAMESON .Yes • I have it right here.
Senator ALLorr. -Would you supply that for the record?
Mr. JAMESON. Yes.
Senator ALLorr. For those in the room, the record will remain open

for 15 days. You are free to file additional statements or comments
with respect to the other panelists during that 15 days, if you wish.
May I express to you on behalf of those of us who have been here,

our deep appreciation for your long patience and contributions to
what is going to be, as the discussion shows, a very, very difficult prob-
lem to solve.
Thank you. The committee stands adjourned.
(Whereupon, at 5:05 p.m., the committee meeting was adjourned.)
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