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LETTER OF TRANSMITTAL

U.S. House of Representatives.
Committee on Science and Technology,

Washington. D.C. 20515.
To the Members of the Committee on Science and Technology:

The Legislative Reorganization Act of 1970 charged the Congres­
sional Research Service of the Library of Congress with providing 
Congressional Committees, at the beginning of each Congress, a “list 
of subjects and policy areas the committee might profitably analyze in 
depth.” I am transmitting herewith the report “Subjects and Policy 
Areas for the Consideration of the House Committee on Science and 
Technology, 96th Congress."

This report is the fifth of its kind prepared for the committee, and 
is in part based on extensive interviews conducted by the CRS with 
the committee staff and Members' staffs.

I believe the committee will find this report a usefid resource as it 
proceeds with its legislative and oversight activities during the 96th 
Congress. Moreover, the report identifies a number of emerging issuer 
which are likely to command attention as the committee emphasizes 
its foresight and futures research responsibilities.

Sincerely,
Don Fuqua, Chairman.

(in)





LETTER OF SUBMITTAL

The Library of Congress, 
Congressional Research Service, 

Washington, D.C., March 8, 1979. 
Hon. Don Fuqua, 
Chairman, Committee on Science and Technology, U.S. House of Rep­

resentatives, Washington, D.C.
Dear Mr. Chairman : As you know, the Legislative Reorganization 

Act of 1970 requires the Congressional Research Service to make avail­
able to each committee, at the beginning of each Congress, “a list of 
subjects and policy areas the committee might profitably analyze in 
depth.”

The report on the Act declared that the list is intended to assist com­
mittees and the Service in planning their respective research schedules 
for the forthcoming Congress, and it instructed the Service “to work 
closely with committee staffs in the preparation of that list.”

As a result of discussions between Mr. William Boesman and other 
CRS staff and Mr. Harold Gould and other members of the commit­
tee staff, a list of subjects suggested for analysis is transmitted here­
with, which we hope will be of practical value to the committee and re­
flect its interests during the 96th Congress.

It is understood, of course, that the inclusion of any particular sub­
ject on your list does not represent a judgment on the part of CRS 
that your committee has either prior or exclusive jurisdiction over that 
subject.

As instructed by the Joint Committee on the Library, CRS regards 
this list as the property of your committee; unless wider distribution 
is authorized, it is available only to members of the committee, upon 
their request.



VI

The Legislative Reorganization Act of 1970 also requires the Service 
to make available to each committee:

a list of programs and activities being carried out under ex­
isting law scheduled to terminate during the current Congress 
which are within the jurisdiction of the committee.

The House Committee on Rules’ report on the 1970 Act declared 
that the purpose of this CRS' function “is to inform committees of the 
Congress, well in advance of the dates, of the upcoming expiration of 
legislation within their respective jurisdictions.” Pursuant to this 
legal requirement we enclose a list of terminating programs which 
may be of interest to your committee.

It is my sincere hope that these lists are useful to the committee. 
So far as our resources permit, we will be happy to respond to any 
requests for initial or further analysis of subjects on the list, or of 
other subjects as they arise, or for any other suitable assistance.

Sincerely,
Gilbert Gude, Director.

Enclosure.



_♦ The Library of Congress

' Congressional Research Service

Washington, D C. 20540

SUBJECTS AND POLICY AREAS

FOR THE CONSIDERATION OF THE

HOUSE COMMITTEE ON SCIENCE AND TECHNOLOGY

96th Congress

Submitted in accordance with Section 321(a)

Legislative Reorganization Act of 1970

January 17, 1979
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The major categories of Subjects and Policy Areas discussed in this 

report are the following:

1. Specific Science and Technology Policy Issues (Not Elsewhere Categorized)

2. Aeronautical R&D

3. Biomedical Research; The Handicapped Area

4. Disaster/Fire R&D

5. Environmental R&D

6. Energy: Advanced and Other Energy R&D Issues

7. Energy: Fossil Energy R&D

8. Energy: Nuclear Energy R&D

9. Federal R&D Support

10. International Science and Technology

11. Materials R&D Policy

12. Scientific and Technological Information

13. Social Science Research

14. Space R&D

15. Surface Transportation R&D

16. Technological Innovation and Industrial R&D

17. Technology Transfer

18. University Research, Education, and Manpower

19. Weather, Climate, and Earth Sciences

Brief statements of these subjects and policy areas are provided in the 

following pages. Detailed one-page statements are provided in Part II 

of this report.
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1. SPECIFIC SCIENCE AND TECHNOLOGY POLICY AREAS 
(Not Elsewhere Categorized)

1.1 Implementation of the National Science and Technology Policy, 
Organization and Priorities Act of 1976

To what extent has the intent of Congress been carried out in the 
implementation of the National Science and Technology Policy, Organization 
and Priorities Act of 1976?

1,2 The Interaction of U.S. Science and Energy Policies

U.S. science and energy policies are closely linked. Yet there has 
been little visible attention to their interrelation. Science policy has 
to do with the state of U.S. science and technology, with much of it ad­
dressed to research and development. Energy policy has to do with the 
demand for and the supply and conservation of fuels and energy. It too 
has a large research and development component. Congressional oversight 
of science and technology policy and energy policies can deal with the 
interactions between these policy areas.

1.3 Implementation of the Federal Grant and Cooperative Agreement Act

Lack of uniformity in Federal agencies' choice of instruments 
grant or contract — to use in Federal procurement activities, including 
research and development, has been an unresolved issue of long standing. 
Legislation enacted in 1978 which goes into effect in 1979 will mandate 
agencies to use the same type of legal instrument for the same type of 
relationship and purpose. The effects of these requirements on the extra­
mural funding of Federal research and development will warrant congressional 
attention.

1,4 Multiple Year Funding of R&D

Most federally-funded RiD programs are authorized on an annual basis. 
However, a longer-term approach may be more appropriate for many R6D pro- 
grams•

1.5 The Allowance of Independent Research and Development Costs 
for Civilian Purposes

Should the concept of independent research and development funding, 
which has proven beneficial to defense and aerospace industries, be extended 
to civilian industry and to universities?
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United States Conversion to the Metric System

Public reaction to the U.S. conversion to the metric system of weights 
and measures has generally been negative; a General Accounting Office report 
found that the U.S. international trade position will not suffer signifi­
cantly whether the nation converts or not; the European Economic Community 
has declared the Systeme Internationale as the official system of weights 
and measures. Will these developments affect the national policy for conversion?

2. AERONAUTICAL R4D

2.1 Supersonic Commercial Transportation

Will the United States be capable of providing an economical, quiet and 
competitive vehicle for the supersonic transportation market now being ex­
plored by the Concorde?

2.2 Aeronautical Research and Development

Is the pace of military and civil aeronautical research and develop­
ment adequate to preserve the dominant marketing and defense position of 
the United States in the world arena?

2.3 Collision Avoidance Technologies

The recent midair collision between an airliner and a general aviation 
aircraft in the San Diego, California area has rekindled debate on collision 
avoidance systems. The debate centers on the issue of whether or not a 
reliable technology exists to prevent midair collisions.

2.4 Microwave Landing System (MLS)

The microwave landing system is an all-weather precision approach and 
landing guidance system. The manner in which this system is implemented 
may greatly affect the aviation community.

2-5 Civilian Use of the Navstar Global Positioning System

There have been numerous proposals to establish a consolidated approach 
to radionavigation planning. Such an approach would be based on shared mili- 
tary/civilian facilities wherever possible to eliminate costly duplicative 
systems. One of the most significant developments in the area of radio­
navigation is the Navstar Global Positioning System (GPS) based on a system 
of navigation satellites designed for military use in the 1990's. Although 
many civilian uses for Navstar have been suggested, no policy exists to 
ensure civilian access to the system.



CRS - 5

2.6 Aircraft Noise Abatement

FAA regulations which went into effect on January 1, 1977, require all 
commercial jet aircraft to be in compliance with the "FAR 36" noise standards 
by January 1, 1985. The method for implementing this regulation is still 
in question. The technology exists for retrofitting or replacing the air­
craft not in compliance, but financing this large-scale program remains prob­
lematical .

3. BIOMEDICAL RESEARCH: THE HANDICAPPED AREA

3.1 Administration of Biomedical Research: Cost Effectiveness of Research

How cost effective is the administration of Federal biomedical research? 
Can it be measured adequately?

3.2 Biomedical Technologies and Health Care Costs

There has been some recent speculation that the emerging technologies 
and methodologies applied to health care, such as computerized axial tomog­
raphy (CAT scan) and open heart surgery may be contributing substantially 
to rapidly increasing health care costs. The crux of this issue is whether 
it can be determined compellingly that, indeed, there is a direct correla­
tion between emerging, expensive health care technologies and health care 
costs, and if so, what can be done to reverse the trend.

3.3 Aging Research

In order to meet the needs of a growing elderly segment of the popula­
tion, funding for research on aging has grown considerably in recent years. 
The relatively new National Institute on Aging (NIA) has been charged with 
lead responsibility for this broad new field. Is the coverage and emphasis 
of this program adequate and are research results being utilized?

3.4 Continuation of Oversight of Research in Genetic Engineering

Regulation of research in genetic engineering, including recombinant 
DNA technology and other areas of applied genetics, will continue to be a 
legislative science policy issue in the 96th Congress. Recombinant DNA 
research is a technique of molecular biology used in the biochemical study 
of genetic mechanisms in plants and animals. The science policy question 
to be addressed by the Congress is whether this research and technology, 
as well as other aspects of applied genetics,should be regulated by the 
Federal Government. Congress has already addressed the recombinant DNA 
issue in the form of hearings, reports, and legislation (none of which 
was enacted during the 95th Congress.) The legal, ethical, and social 
implications of other aspects of applied genetics will also no doubt be 
major issues for the Congress in the future.
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3.5 Pharmaceutical Innovation

There has been no major revision of the Food, Drug, and Cosmetic Act 
since 1962. The FDA approval process for new drugs is considered by many 
to be too stringent, ponderous, and expensive to promote the development of 
chemical entities with which to treat new and existing medical pathologies. 
Prior to 1962 drugs were approved on the basis of safety alone. The 1962 
amendments to the FD&C Act further required a drug to be proven effective 
for its indicated use. Many feel that the additional requirement of demon­
strating effectiveness has placed a burden on the drug industry which has 
resulted in a "drug-lag" in the research and development of new pharmaceuti­
cal products in the U.S.

3.6 Use of Existing Technologies for the Handicapped

The adaption or application of existing technologies to the cure or 
containment of handicapping conditions and for the betterment of handi­
capped individuals may require Federal policy directions.

3.7 Effects of the Medical Device Amendments of 1976 on 
Developing Technologies Related to the Handicapped

There is some apprehension that recently enacted medical device re­
gulations will have an adverse effect on the emerging biomedical tech­
nologies .

3.8 Federal Priorities in R&D Related to Handicapped Individuals

Federal priorities in RAD related to the handicapped may need to be 
reviewed and focused.

4. DISASTER/FIRE R&D

4.1 Earthquake Prediction Technology

The extrapolation of work on technology to predict earthquakes in 
the Western States, to the Eastern and Central U.S., will require inno­
vations .

4.2 Fire Prevention and Control

Ever increasing applications of polymeric materials have created 
demands for developing a standardized screening test to evaluate the 
relative toxicities of these materials.
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4.3 Monitoring the Federal Emergency Management Agency, Particularly 
as It Relates to the Fire Problem

Monitoring implementation of Reorganization Plan No. 3 of 1978, with 
particular reference to how the transfer of the National Fire Prevention 
and Control Administration (NFPCA) to the Federal Emergency Management 
Agency (FEMA), under the Reorganization Plan will affect the focus on 
the fire problem.

Also see item:
19.5 Continental Scientific Drilling Program

5. ENVIRONMENTAL R&D

5.1 Environmental Regulations, R&D, and Technological Innovation

Federal pollution regulations and R&D attempt to stimulate the develop 
ment and application of less-polluting technology. There is some ques­
tion whether the programs actually stimulate or discourage innovation and 
how the impacts on technology compare to the benefits of these programs.

5.2 Hazardous Wastes

Pollution episodes in the last two years have identified a number of 
problem areas. Hearings and legislation may be appropriate to address 
issues of siting of waste management and disposal facilities, compensa­
tion of victims, and assessing the cost of cleaning up abandoned pol­
luting waste disposal sites.

5.3 Underground Stockpiling or Waste Storage

The use of wells, salt domes, and underground caverns for waste dis­
posal or stockpiling of strategic materials.

5.4 Environmental R&D

At issue is whether EPA's research and development is adequate to pro­
vide information on which to base regulations and to assess their benefits.

5.5 Bottle Bill

In early 1979 the interagency Cabinet-level Resource Conservation Com­
mittee will be making a recommendation to the President and Congress on the 
desirability of nationwide mandatory deposits on beverage containers. Do 
the benefits of a bottle bill outweigh the disadvantages?
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5.6 Resource Conservation

"Causes of high waste and low recycling have deep historical roots 
in the economy and public institutions. Major progress in waste reduc­
tion and resource recovery will require a broadly based, long-term 
strategy that considers ways of improving the market incentive system 
as well as more direct efforts at technological and institutional de­
velopment." (EPA Fourth Report to Congress: Resource Recovery and 
Waste Reduction, p. xi).

5.7 Resource Recovery

Should EPA's resource (materials and energy) recovery activities be 
transferred to another agency? Both in absolute and percentage terms, 
is the United States recovering any more values from waste than it did, 
say, a decade ago?

5.8 Sludge

What are the long-term strategies for dealing with the disposal of 
sewage sludge?

Also see item:

8.5 Nuclear Waste Management

6. ENERGY: ADVANCED AND OTHER ENERGY RAD ISSUES

6.1 Department of Energy Programs in Alternative Energy 
Technologies and Energy Conservation

The Department of Energy appears to be limiting, or reducing, its 
programs to develop new energy technologies in favor of promoting the 
early commercialization of existing technologies which may not be able 
to be made commercially competitive. In addition, the Department of 
Energy has yet to mount a coherent and effective energy conservation 
program, even though existing knowledge and technologies could produce 
considerable energy savings, particularly in city operations. It may 
be appropriate to review DOE's priorities and objectives in each of 
these areas.



CRS - 9

6.2 Energy Technology Commercialization

The Department of Energy is making a concerted effort to effect the 
early commercializations of the technologies which it has been developing 
for (1) the production of energy, (2) the production of energy fuels, and 
(3) the conservation of energy. This raises questions about whether an 
emphasis on commercialization will weaken DOE's effort to discover totally 
new technologies and to make major improvements to known technologies, 
and about whether the possible economic problems and impacts of large 
scale commercialization are able to be handled.

6.3 Federal Energy Conservation Programs

Efforts to promote energy conservation involve the operations of 
cities, of industry, and a great many areas of personal decision and 
lifestyle. As a result, the various Federal offices which need to ad­
dress facets of the energy conservation program are spread through a 
number of agencies. Their efforts could well be better coordinated under 
effective leadership if greater energy efficiency is to be achieved.

6.4 Solar Commercialization: The Need for Comprehensive Federal Policy

There is some evidence that solar technologies will have difficulty 
penetrating commercial energy markets even after their technical and economic 
feasibility has been demonstrated. Federal action may be required to help 
move technologies into commercial use after the R&D phase is completed. 
It is yet unclear, however, exactly when, how, and to what extent the Federal 
Government needs to become involved in the solar commercialization process.

6.5 Oversight of the Department of Energy Geothermal Energy Program

After a period of very little growth, the geothermal industry is showing 
signs of increased activity. With institutional constraints to geothermal 
commercialization being studied, and in some cases removed, the technical 
aspects of the resource (an area of DOE responsibility) will become more 
important to future geothermal development success. Committee oversight 
may be warranted in this area.

6.6 Development and Use of Geothermal and Ocean Energy Resources

In view of the present energy situation, it is prudent to explore all 
possible avenues to clean and adequate energy supplies. Renewable energy 
resources, like geothermal and ocean energy resources, are of particular 
interest and importance, as part of a future mix of energy sources, in 
fulfilling the Nation's energy needs.
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6-7 Stimulating Industry Participation in Fuel Cell R&D

One industrial company has dominated the field of first generation 
(phosphoric acid) fuel cell technology. Many people believe that develop­
ment of second generation (molten carbonate) technology and fuel cell com­
mercialization could be hastened if there were greater industrial partici­
pation and competition in fuel cell R&D.

6.8 The Role of National Laboratories in Energy R&D

The Department of Energy, as successor to the R&D facilities and 
capabilities of the Atomic Energy Commission and the Energy Research and 
Development Administration, possesses an R&D resource of international 
stature. The issue is whether DOE is managing this resource effectively 
enough to satisfy both national energy and national energy R&D goals.

6.9 Timing the Deployment of Alternate Energy Technologies

Developments of recent years suggest that historical patterns of transi­
tion from older to newer technologies may be changing. For example, it has 
been noted that the transitions from wood-burning to coal-burning, and from 
coal—burning to oil—burning required about 60 years. Some persons now think 
that looming constraints, such as exhaustion of some resources, or the pos­
sible discovery of deleterious effects of some technologies arising from 
greater attention to environmental research, may require more rapid transi­
tions, and fewer gradual transitions, than in the past. Consequently, some 
persons believe that shorter transition periods would have to be more ex­
plicitly and more centrally planned.

6.10 Optimizing Within and Across Energy-Saving Technologies
(Are We Planning for Use of Energy and Other Technologies Suboptim a 11 y ? )

This issue concerns the difference between designing more efficient 
physical objects and devices to do substantially the same job that previous 
objects and devices did — and the creation of new conceptual complexes of 
objects and devices which could accomplish similar social and personal pur­
poses, but eliminate or radically alter some of the intermediate means to 
these purposes.
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6. U Recent Research on Energy Conservation: Substitutability and/or 
Complementarity Among Energy, Capital, Labor, and Materials

There is much disagreement among members of Congress on the role 
of energy in our economy. This disagreement may reflect in part con­
flicting viewpoints of the "experts" who advise members of Congress: 
specifically, those whose professional background leans more toward en­
gineering and physical science or more toward economics. Research to 
resolve such conflict is proceeding and recent results, or results 
soon to come, may gain the attention of the 96th Congress.

Also see item:
14.10 Space Program Contributions to Solving the Energy Crisis

7. ENERGY: FOSSIL ENERGY R&D

7.1 Coal Mining R&D—For Production and Health and Safety

Coal-mining productivity has dropped continuously in the past 10 years, 
partly due to the health and safety requirements of the law enacted in 1969.

7.2 Efficient Underground Mining Systems

The development of safer and more efficient underground mining systems is 
necessary to increase both the safety of the miners and their productivity.

7.3 Coal Liquefaction Program Goals

Over the next few years, DOE's coal liquefaction program is expected 
to require the expenditure of vastly increased sums of public monies. 
A careful evaluation of ongoing programs, future plans, expected results, 
and objectives might be conducted during the 96th Congress. Specification 
and clarification of program goals for the near, middle, and long-term 
time frames seem beneficial.

7.4 Coal Liquefaction—Government/Industry Involvement

Continued advancement of coal liquefaction technology will require 
increased financial support from public and private sectors. In order 
to maintain an aggressive liquefaction research, development, and demonstra­
tion program, government/industry relationships must be maximized and 
problems impeding progress need to be resolved or reduced. New arrangements 
for government/industry involvement in DOE's liquefaction efforts may 
be necessary.
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7.5 Coal Gasification Program Goals

DOE's program seeks to advance low-, medium-, and high-Btu coal gasi­
fication processes that can be used in a variety of markets. Specification 
of program goals, priorities, management of current efforts, and planning 
for the future might be evaluated as part of the authorization process 
providing funds for these diverse efforts.

7.6 Coal Gasification—Government/Industry Involvement

Continued advancement of coal gasification technology will require 
increased financial support from the public and private sectors. In 
order to maintain an aggressive gasification research, development, and 
demonstration program, government/industry relationships can be maximized 
and problems impeding progress need to be resolved or reduced. New arrange­
ments for government/industry involvement in DOE's gasification program 
may be necessary.

7.7 Coal R&D Goals for Electric Power Production

Coal and coal-derived gases are projected to be the predominant fossil 
energy resource for electric utilities in the future. DOE is conducting a 
variety of programs'with the objective of advancing technology to allow 
increased utilization of coal to offset the use of oil and gas in the 
utility market. A review of these diverse efforts with attention focused 
on coordination, program goals, and the utilities view of DOE programs, 
might be conducted.

7.8 Assessment of Alternatives for the Demonstration of Oil Shale Technology

Oil shale remains a relatively undeveloped energy resource. Although 
the Department of Energy is funding an intensive research, development, 
and demonstration program (estimated budget authority for FY 79 is about 
$29 million), shale oil is unlikely to contribute substantially to U.S. 
energy supply before 1990. Two specific questions bear consideration: 
1) What alternative means are available to expedite the demonstration 
of oil shale technology? 2) Is the DOE program focused on the demonstration 
of the most promising oil shale processing technologies?

Also see item:

19.5 Continental Scientific Drilling Program
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8. ENERGY: NUCLEAR ENERGY R&D

8.1 LMFBR Program Review with Emphasis on Program Direction without CRBR

The future of the liquid metal fast breeder reactor (LMFBR) demonstra­
tion project at Clinch River, Tennessee was not decided during the 95th Con­
gress although proposals were heard to either suspend or cancel the Clinch 
River project (CRBR). In the event that the Clinch River project is canceled, 
the question arises as to what will happen to the rest of the LMFBR program.

8.2 Breeder Reactor Alternatives to the LMFBR

In the 1960's, the Atomic Energy Commission chose the liquid metal 
fast breeder reactor (LMBBR) as the breeder reactor concept on which to 
focus research and development attention. In making that decision, the 
AEC passed over other breeder reactor concepts which are now being revived 
as possible alternatives to the LMFBR.

8.3 Thorium versus Plutonium Fuel Cycles

Breeder reactors can operate on either the plutonium or thorium fuel cycles 
Since better performance is obtained using plutonium, the thorium option has 
not received much attention in the past. President Carter's concern over the 
possible proliferation of nuclear weapons because of the increased availability 
of plutonium in an era of breeder reactors, however, has revived interest in 
the thorium option.

8.4 Non-Proliferation Alternative Systems Assessment Program
and International Nuclear Fuel Cycle Evaluation

In 1977, President Carter invited other nations to join with the United 
States in an International Nuclear Fuel Cycle Evaluation (INFCE). Subsequently 
INFCE was given statutory standing in the Nuclear Non-Proliferation Act of 
1978. U.S. participation in INFCE is supported by analysis and research funded 
by DOE's Non-Proliferation Alternative Systems Assessment Program (NASAP). 
How effective the United States will be in persuading other nations to accept 
its non-proliferation ideas will depend in part upon the quality and effective­
ness of NASAP work.

8.5 Nuclear Waste Management

The disposal of radioactive wastes is one of the major issues involved 
in the debate over the future of nuclear power generation. Growing dis­
satisfaction with past and present nuclear waste policy has been reflected 
in numerous hearings and legislative proposals in the past two years.
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8.6 Reprocessing Concepts and their Relationship to the Proliferation Issue

Reprocessing of spent nuclear fuel would conserve energy resources, but 
a danger exists that the plutonium thus produced could be diverted and used 
to produce nuclear weapons. Because of this possibility, U.S. nuclear re­
processing work was halted in April 1977. New reprocessing concepts have 
since been suggested which might reduce or eliminate the proliferation hazard.

8.7 Research and Development for Nuclear Safeguards

The purpose of nuclear safeguards is to limit the risk of the spread, 
or proliferation, of nuclear weapons from civil use of nuclear power by pro­
viding timely warning of diversion of nuclear materials that mignt be used to 
make nuclear explosives or weapons. Four U.S. agencies, an international and 
a multinational, regional agency, and many foreign governments are conducting 
research and development to improve nuclear safeguards systems.

8.8 Goals of the Fusion Program

Nuclear fusion is a potential source of energy which poses compara­
tively fewer environmental problems than current fission plants and relies 
on low-cost, readily available, inexhaustible fuels. As one of the most 
attractive long-term solutions to U.S. energy demands, the progress of the 
fusion R&D program is of direct congressional concern.

8.9 International Cooperation in Nuclear Energy Research and Development

One method for reducing the financial burden on any one country for 
development of expensive technologies, such as fission and fusion reactors, 
is to form international groups which split the costs. Such a method also 
allows for coordination of design parameters which may determine the li­
censability of the reactor in participating countries.

9. FEDERAL R&D SUPPORT

9.1 Federal Support of Basic Research

There is general agreement from the President on down that the Federal 
support of basic research by the NSF and mission agencies is desirable and 
necessary. One problem is that there are admitted differences between fun­
ders and performers in distinguishing basic research from applied research 
activity. How can the Congress ascertain whether basic research is indeed 
receiving adequate Federal support from the NSF and mission agencies? What 
effects will recent regulations related to allowable costs of research, and 
legislation setting a ceiling on salaries of faculty receiving research 
grants from NSF, and the implementation of the Federal Grant and Cooperative 
Agreement Act of 1977 have on universities, the principal performers of 
basic„research?
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9•2 ASRA — Integrated Basic Research

The Directorate for Applied Science and Research Applications (ASRA), 
which was established in February 1978 to improve the National Science Founda­
tion's management of its science applications activities, warrants con­
tinuing oversight by Congress, particularly the Integrated Basic Research 
activity. That activity is a key to bridging the gap between basic research 
and the applications of that research to many national problems.

9.3 NSF Support of "Big" and "Little" Science

The balance of NSF funding for "big" and "little" science needs to 
be reviewed, as well as decision-making procedures for initiating and 
managing "big" science activities.

9.4 The Future of the National Bureau of Standards

Does the National Bureau of Standards have the necessary resources 
to discharge the- wide range of responsibilities which have been assigned 
to it? Is its present internal organizational structure and its location 
as a research establishment within the Federal Government optimum for the 
discharge of its responsibilities?

Also see items:

13.1 National Science Foundation Social and Psychological Sciences 
Research Support

14.3 Federal Government Support of a Major Communications Satellite 
R&D Effort

14.8 Federal Government Support of High-Risk Space Technology
14.11 Support for NASA's Space Science Projects
16.3 NSF Support for Basic Research in Industry
17.2 Utilization of Federal Laboratories by the Private Scector and 

State and Local Government

10. INTERNATIONAL SCIENCE AND TECHNOLOGY

10•! Technology and International Trade Competitiveness

Concern is increasing among industrial and Government leaders that 
the United States is losing ground with respect to international trade 
competitiveness in advanced-technology products, which have traditionally 
been a source of favorable U.S. trade balances. One of the reasons posited 
for this declining position is a decrease in R&D and innovation in American 
industry relative to competitor nations.
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10.2 Preparations for the United Nations Conference on Science and Technology 
for Development

What initiatives should this Nation take to satisfy LDC demands for a 
greater share of the world's S and T resources and the economic benefits 
of the application of technology? U.S. preparations for the United Nations 
Conference on Science and Technology for Development, where these issues 
will be discussed, apparently are not proceeding as rapidly as many 
persons would like. Government agencies, labor, industry and significant 
other interest groups apparently have not been able to reach consensus 
on these issues.

10.3 Creation of the Foundation for International Technological Cooperation

It is expected that President Carter will include funding for creation 
of the Foundation for International Technological Cooperation in the FY 1980 
budget and that the proposed foundation will constitute a major initiative 
of the United States at the U.N. Conference on Science and Technology for 
Development, planned for August 1979. The proposed foundation will be or­
ganized by assuming functions of S and T, development assistance, and re­
search from existing institutions under the aegis of the proposed new Inter­
national Development Cooperation Administration.

Several potential legislative issues are involved. One is that of 
government reorganization. The foundation will be organized by assuming 
the functions of S and T transfer, development assistance and development- 
oriented research from existing Federal agencies under the aegis of the 
proposed new International Development Cooperation Administration. An 
involved second issue is more in the nature of a policy shift since the 
proposed foundation is intended to develop a new pattern of technological 
and scientific cooperation with the developing countries to insure signi­
ficant improvement upon the oft-criticized U.S. foreign assistance efforts.

10.4 The Emergence of U.S.-People1s Republic of China Relationships in S and T

It is expected that scientific exchange activities and agreements 
between the United States and the People's Republic will become more 
systematic, larger and more formal during the 96th Congress. Recently 
the scientific exchange activities administered by the National Academy 
of Sciences have been augmented by negotiated agreements for two-way ex­
changes of scholars, formal exchanges of high-level scientific advisory 
and administrative personnel, and agreements on specified types of scien­
tific and technological cooperation, such as in energy. Oversight may be 
needed of the National Science Foundation funding programs in these areas 
and of the commitments embodied, the coherence, and the consistency of 
formal cooperative agreements for science and technology.
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10.5 Implementation of Presidential and Department of State Responsibilities 
for Science and Technology in Foreign Policy as Mandated in P.L. 95-426

Title V of P.L. 95-426, the Fiscal Year 1979 Foreign Relations Authori­
zation Act gives the President and the Department of State special responsi­
bilities for systematically improving the formulation of foreign policies 
dealing with science and technology. Annual reports are required on steps 
taken to implement these actions.

10,6 Multinational Corporations, Technology Transfer to the LDCs, and 
Appropriate Technology

Technology transfer is a vital element in a country’s growth and develop­
ment since it provides the means by which nations can acquire new technologies 
without extensive research and development. In the developing world, multi­
national corporations (MNCs) are a primary conduit for technology transfer 
and as such, the activities of these companies impact significantly on the 
less-developed countries (LDCs). The transfer of appropriate technologies 
by the multinational company can encourage the utilization of tech­
nologies designed to reflect the technical skills, indigenous resources, and 
needs of the LDCs. _

10.7 Issues Relating to the Competitiveness of Japanese Technology 
and Production Methods

Japanese technological prowess and industrial production processes 
have proven significant competitive threats to American technological 
and industrial markets overseas. How can the United States learn from 
these experiences in order to improve its competitiveness abroad?

10.8 Fuller Utilization of World Ocean Resources:
Legal, Political, and Institutional Aspects

Since the development, exploration, and fuller use of world ocean 
resources pose a new dimension of legal and institutional problems, the 
legal and political implications of this development with a view toward 
international scientific planning, analysis, and cooperation — could be 
examined concurrently with that development rather than after the fact.

45-884 0 - 79 -3
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10.9 U.S./Latin-American Relationships in Science and Technology

Scientific and technological relationships between the United States 
and the Latin American nations take on new meaning as this Nation attempts 
to devise policies to cope with conflicts between Latin American demands 
for a "New International Economic Order," and U.S. domestic needs to 
open up new markets for U.S. products, gain favorable terms of trade 
to insure access to Mexican oil, and meet national security and foreign 
policy commitments toward Latin America. Public and private policies, 
both bilateral and multilateral, may not be adequate to cope with these 
conflicting requirements.

10.10 Alternative Energy Technologies and the Developing Countries

The increasing cost for conventional energy has stimulated interest in 
developing and adapting alternative energy technologies. The need for new 
energy technologies based on renewable resources is especially great in 
the developing world where currency to purchase fuel supplies is limited, 
where a large portion of the population lacks the means to buy and use con­
ventional energies, and where other resources which can provide fuel are 
more abundant.

Also see items:

8.4 Non-Proliferation Alternative Systems Assessment Program and 
International Nuclear Fuel Cycle Evaluation

8.6 Reprocessing Concepts and their Relationship to the Proliferation 
Issue

8.7 Research and Development for Nuclear Safeguards
8.9 International Cooperation in Nuclear Energy Research and Develop­

ment
12.4 Foreign Exchange of Scientific and Technical Information
14.6 Legal Aspects of Routine Utilization of Space
14.7 International Cooperation in Space

11. MATERIALS R&D POLICY

11.1 Research and Development Aspects of National Materials Policy

Federal programs for various national goals (particularly those af­
fecting energy and the environment) have impacted adversely on materials 
industries, both supply and processing. Research and innovation in materials 
technology are lagging and warrant attention to restore balance.
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11.2 Research and Development Aspects of Materials Conservation

The U.S. domestic materials posture has deteriorated steadily over 
the past several decades as evidenced by declining reserves of key indus­
trial raw materials and increased imports of these materials from abroad. 
Consequently, accelerated research, development, and innovation in ma­
terials conservation appears necessary to help achieve, where feasible, 
a better balance between domestic production and consumption of these 
materials.

11.3 National Needs in Semiconductor Microstructure Fabrication

Solid state microstructure fabrication is fundamental to a wide range 
of microelectronic applications in the computer, electronics, and tele­
communications industries, as well as in other areas of science, technology 
and medicine. The competitive strength of U.S. industry in this very im­
portant area is being seriously challenged by other nations, particularly 
the Japanese.

11.4 Scientific Aspects of the Carbon-Hydrogen Bond

At the interface of materials and energy are such questions as the 
substitution of plastics and other organic materials in place of metals; 
the production and processing of biomass; and the capture and conversion 
of solar energy into useful forms by organic routes.

Central to these technological matters is the need for an under­
standing of the fundamental science of the chemical interactions of car­
bon and hydrogen, common to virtually all organic chemical processes and 
products.

11.5 Synchrotron Program

Emergence of an apparent need warranting assessment for an array of 
new research tools employing synchrotron radiation.

Also see items:

5.3 Underground Stockpiling or Waste Storage
5.6 Resource Conservation
5.7 Resource Recovery
7.2 Efficient Underground Mining Systems

10.8 Fuller Utilization of the World Ocean Resources: 
Legal, Political, and Institutional Aspects

19.5 Continental Scientific Drilling Program
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12. SCIENTIFIC AND TECHNOLOGICAL INFORMATION

12.1 Federal Scientific and Technical Information Management
and Congressional Oversight

Congress long has been concerned with the effective and efficient 
collection, management, dissemination, and use of scientific and technical 
information (STI) by the Federal Government. Previous legislation, 
dealing both directly and indirectly with STI, has created a framework by 
which information programs and policies in the public and private sectors 
could be delineated. This attitude was continually fostered in the 95th 
Congress with the introduction of still more STI-related measures. 
Initiatives on the part of the executive branch to coordinate and 
standardize STI activities have coincided from time to time with these 
congressional efforts. No "national information policy" currently exists, 
however, and the examination and oversight of STI practices and procedures 
by Congress continues.

12.2 High Level Interagency Policy Mechanism for STI

Is a high level interagency policy mechanism for handling scientific 
and technical information (STI) matters needed; if so, what would be its 
character and organizational placement?

The scope and nature of Federal management of scientific and technical 
information activities has been of concern to both the public and private 
sector entities involved, over a period of 20 years. The placement, charter 
and controls over such an interagency policy mechanism have found no present 
day solution.

12.3 Public and Private Sector Coordination of Scientific and 
Technical Information

STI activities often receive a low priority during policy and budget 
considerations in the executive branch. In addition, little effort is 
made to formally optimize existing resources within the public and private 
sectors through coordination of STI programs.

12.4 Foreign Exchange of Scientific and Technical Information

Currently U.S. policy on exchange of STI with foreign governments 
is handled in several arenas. Questions regarding what priorities 
should be addressed have been raised recently in light of the growing 
concern over the declining U.S. international economic standing.
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12.5 Utilization of Information Systems

Substantial investments have been made in the development of large- 
scale information systems which contain data of potential value to both 
scientists and non-scientists. However, these systems and possible ap­
plications of them often are not known to user communities which might 
benefit from them.

12.6 Encouraging Public Utilization of Scientific and
Technology Information

The encouragement of scientific and technical information dissemina­
tion is predicated on the policy of effective utilization of federally 
funded efforts. Implementing this policy has been difficult in that co­
ordination and integration processes of programs have not always been 
effective. Concerns have been focused on appropriate channelling of sci­
entific and technology information, research and development findings, and 
related information that is consistent with national goals.

13. SOCIAL SCIENCE RESEARCH

13.1 National Science Foundation Social and Psychological Sciences Research
Support

The NSF social and psychological sciences research support programs 
have undergone many changes in the last 10 years, i.e. since the Committee's 
last in-depth review. While funding has increased, criticism has been heard 
that congressional actions regarding the NSF's social and psychological 
sciences research budget are not based on sufficient appreciation for sub­
tleties in the growth of the disciplines. Issues identified in a 1977 
committee oversight report on NSF support programs in these disciplines 
might warrant attention.

13.2 Regulatory Decisionmaking

There is a need to examine the decisionmaking process of Federal 
regulatory agencies. What are the general problems? What is the impact 
of organization and process on the outcome of regulation? Are there 
means of comparing the results of regulation against predetermined ob­
jectives? Do the agencies have valid information for decisionmaking?
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13.3 Effects of Requirements for Social Impact Statements

Both benefits (especially more informed decisionmaking and enlarge­
ment of public participation in decisionmaking) and costs (especially 
paperwork costs) accrue from the burgeoning number of governmental require­
ments for the preparation of impact statements. Improved identification 
of adverse consequences of program or policy actions which presumably 
result from impact statement preparation will not insure improved decision­
making. Data, more quantitative understanding, and analysis do not always 
improve decisionmaking. But tradeoffs should be determined.

13.4 Social Indicators Research

Oversight may be required of Federal agency programs for the support and 
utilization of social indicators research. Involved agencies include: NSF, 
the Department of Commerce, and the Office of Management and Budget. Issues 
include progress of research, Federal policies to promote refinement and 
use of new measures, and institutionalization of social indicators systems.

13.5 Criminal Sentencing Reform

Judges across the Nation do not have a uniform system of deciding terms 
of imprisonment for convicted criminals. How can this situation be remedied? 
Would more research into possible guidelines for sentencing be a step in the 
right direction? What can Congress do to help alleviate this problem?

13.6 Social Science and Government: Better Methods to Determine 
Research Priorities

Although Federal obligations for social and psychological sciences 
research are approaching $1.5 billion annually, there seem to be important 
research and policy topics which are not receiving attention. Current re­
search priority patterns seem not to make maximum use of the Nation's store­
house of such knowledge nor do they permit adequate growth of the knowledge 
base of social science disciplines.

13.7 Social Science and Government: Better Ways to Apply Knowledge 
Generated in Federally Funded Social Research and Development Programs

Approximately $500 million is obligated annually for research and 
development to apply or adopt the findings of federally funded social and 
psychological sciences research and development to solve public policy 
problems. However, much of this knowledge is never applied. Problems 
arise from difficulties in disseminating research, involving decision­
makers in priority setting and problem identification, and from faulty 
communications between researcher, administrator, and decisionmaker.
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13.8 Social Science and Government: Possible Need to Improve Management of 
the System of Funding and Dissemination

Federal obligations for social and psychological sciences research are ap­
proaching $1.5 billion annually. A recent National Academy of Sciences study 
indicates considerable deficiencies in the management, production and use of 
such research. "Rapid turnover of leadership at the highest levels of govern­
ment, combined with arbitrary staff ceilings and unresponsive hiring policies 
for support agencies" is said to undermine the system. There is little stabil­
ity in funding and little appreciation for use of contract versus grant, and other 
research support instruments for producing different types of research products.

13.9 Threats to Behavioral and Social Research Posed by Secondary Effects of 
Federal Regulations Designed to Mitigate the Risks to Human Subjects 
of Biomedical and Behavioral Research

As a result of being regulated by many of the same factors that govern 
biomedical and behavioral research, social research encounters legal and 
ethical dilemmas in protecting confidentiality of personal data, welfare of 
participants in some experimental situations and individuals in predic­
tive studies. Various research and regulatory methods have been proposed to 
minimize conflicts between the researcher's need for high quality information 
and legal and ethical standards. The recent signing of P.L. 95-622 established 
a presidential commission to study these subjects and further refine protective 
mechanisms, recommend their adoption to Federal agencies and report annually 
on measures taken to protect human subjects. OMB, GAO and the courts share 
these concerns as do researchers who see conflicts between the issue of 
accountability to sponsors and confidentiality of participants.

13.10 Program Evaluation Research

Obligations for program evaluation research totaled approximately 
$243,000,000 in the fiscal year 1977. Such research is intended to measure 
efficiency and effectiveness of Federal programs. According to experts 
most of this research is of poor quality or not used, although requirements 
for performance of evaluation are increasing. The General Accounting 
Office recently identified nine major inadequacies with the Federal program 
evaluation effort and by virtue of authority in P.L. 93-344 initiated 
major programs intended to improve Federal program evaluation and to help 
committee staff refine legislative requirements for evaluations. Issues 
of importance include cost and effectiveness in relation to methodology 
used, adequacy of findings for policymaking, and dissemination methods. 
Probable passage of sunset legislation compels attention to these issues.

13.11 Domestic Violence — The Victims

Concern for domestic violence victims has significantly increased 
over the last few years — especially for abused children and battered 
wives. What are the causes of violence within the family? What methods 
can the Federal Government utilize in providing assistance for the victims?
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14. SPACE R&D

•* U.S. Civilian Space Policy

Twice in 1978, President Carter issued directives relating to U.S. 
space policy. These policies were viewed in some quarters as giving little 
more direction to the U.S. space program that there had been prior to the 
directives, and that a stronger policy statement is needed.

14,2 Managing the Operational Space Shuttle Program

The space shuttle is expected to make its first manned orbital flight 
late in 1979 and to start operational activities shortly thereafter. How 
the operational space transportation system should be managed, and what 
organization, inside or outside of the Federal Government, should do it 
is of increasing concern to the Congress, NASA, and many public and private 
sector potential users.

I4’3 Federal Government Support of a Major Communications Satellite R&D Effort

The United States no longer has a major communications satellite R&D 
effort sponsored by the Federal Government. Given the inability of private 
industry to assume large-scale projects in this area, the issue of reas­
signing to the National Aeronautics and Space Administration (NASA) a major 
communications satellite R&D effort has emerged.

14.4 Establishment of an Operational Landsat Program

Landsat is an experimental Earth resources satellite program. Although 
Landsat imagery has proved useful in such areas as agriculture, environmental 
monitoring, hydrology, cartography, and geology, there is no operational 
Landsat program, and indecision as to its future remains.

1^-5 Establishment of a Space Industrialization Trust Fund

In order to facilitate industry involvement in the industrialization 
of space, especially materials processing in space, it has been suggested 
that a space industrialization trust fund be established to provide funding 
for innovative industry-sponsored experiments which might lead to produc­
tion of superior products marketable on Earth.

14.6 Legal Aspects of Routine Utilization of Space

The first space shuttle flight is scheduled for launch in 1979. Opera­
tional flights will begin in 1980. Although a body of space law exists, 
many legal questions relating to operational aspects of shuttle utilization 
remain unanswered.------------------------------------- ------------- ----------
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14.7 International Cooperation in Space

International cooperation has been a major aspect of the U.S. space program 
since the creation of NASA. Throughout the years, cooperation has been achieved 
in one form or another with over 50 nations, including American's main competitor 
in space, the Soviet Union. As space projects become more expensive and available 
money diminishes, international cooperation may provide a mechanism for funding 
projects which otherwise .could not be undertaken.

14.8 Federal Government Support of High-Risk Space Technology

There is a continuing philosophical debate as to who should pay for 
high-risk space technology R&D — the private industry which gains economic 
benefit from the research or the Federal Government.

14.9 Shuttle Utilization and User Needs

The space transportation system (STS) was designed to enable many econ­
omies in routine space operations because of the shuttle's reusability and 
because of the benign launch environment it promises. However, realizing 
these economies will depend on achieving a high level of shuttle utilization. 
Whether this expected utilization will materialize, how utilization is being 
encouraged by NASA, and how user needs are integrated into the shuttle pro­
gram are areas of concern at this time.

14.10 Space Program Contributions to Solving the Energy Crisis

As a result of its experience in building spacecraft and launch vehi­
cles, NASA can contribute to solutions to the energy crisis in a variety 
of ways, including construction of electrical generating plants in orbit 
about the Earth (satellite power stations); research and development in 
support of other agencies' programs on conventional energy sources such 
as coal and alternative energy sources such as photovoltaics and fuel cells; 
and locating deposits of energy materials such as coal, uranium, oil and 
geothermal energy with Earth resources satellites.

14.11 Support for NASA's Space Science Projects

The past decade has seen a decline in the level of activity in the 
space science area, based partially on the overall decline in NASA's 
budget and partially on the large funding requirements for another 
NASA program, the space shuttle. Criticism of this decline has become 
more vocal in the past few years, as the lack of support for space science 
in the early 1970's is emphasized by few space science launches now.
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14.12 Utilizing Space Technology

The President, in his new civilian space policy, evidenced concern with 
obtaining the maximum return for the resources invested in space activities 
and deriving the greatest benefit from space technology by increasing its 
utilization, rather than starting major new space initiatives. In the Con­
gress, space program proponents and critics alike perceive the necessity for 
the greatest possible return on the space investment through utilization of 
space technology.

15. SURFACE TRANSPORTATION R&D

15.1 Surface Transportation R&D

Should there be a R&D agency (such as NASA for space) for surface 
transportation? Is it appropriate for the Federal Government to support 
R&D? What would be the most effective institutional mechanism? Is there 
sufficient coordination among the various Administrations of the Depart­
ment of Transportation (DOT)? Do we need a national transportation 
policy?

16. TECHNOLOGICAL INNOVATION AND INDUSTRIAL R&D

16.1 Industrial R&D/Innovation and Economic Growth and Productivity

Concern continues to grow that the economic performance of the 
United States is slipping compared to past performance and relative to 
other nations. One of the causes that has been cited for this is a rela­
tive decline in the level and quality of U.S. industrial R&D and innovation. 
Additionally, since the demise of the National Center for Productivity and 
Quality of Working Life at the end of FY 1978, the Federal Government has 
had no focus for improving productivity.

16.2 Industrial Support of Basic Research

Industrial interest in maintaining broad-banded basic research pro­
grams has declined over the past 18 years. Industry spokesmen cite a 
number of reasons for this trend, and have suggested revisions to our 
tax, patent, and regulatory laws to remedy the situation. It seems appro­
priate to ask whether the reasons for their recommendations are fundamental, 
or whether other forces are at work.
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16.3 NSF Support for Basic Research in Industry

National Science Foundation policies and programs with respect to the 
support of basic scientific research in private industry appear to warrant 
examination with respect to the objective of stimulating technological in­
novation and the solution of national problems.

16.4 Commercialization of Federally-Funded Research and Development

Examination of mechanisms to encourage the commercialization of 
federally-funded research and development so that these technologies 
are brought to the marketplace where they can contribute to the economic 
and technological growth of the nation.

16.5 Government Patent Policy

The ownership of inventions resulting from federally supported R&D is 
an important aspect of the Nation's increasing concern with the state of 
U.S. industrial R&D innovation.

Also see items:

3.5 Pharmaceutical Innovation
5.1 Environmental Regulations, R&D, Technological Innovation
6.2 Energy Technology Commercialization
6.4 Solar Commercialization: The Need for Comprehensive Federal Policy
6.7 Stimulating Industry Participation in Fuel Cell R&D
10.1 Technology and International Trade Competitiveness
10.7 Issues Relating to the Competitiveness of Japanese Technology and 

Production Methods
11.3 National Needs in Semiconductor Microstructure Fabrication
13.2 Regulatory Decisionmaking

17. TECHNOLOGY TRANSFER

17.1 Organization for Intergovernmental Transfer of Science and Technology — 
The Future of the Intergovernmental Science, Engineering, and Technology 
Advisory Panel

A major initiative to emerge from the efforts at developing an inter­
governmental science and technology coordination mechanism is the creation 
of the Intergovernmental Science, Engineering, and Technology Advisory Panel 
(ISETAP) within the Office of Science and Technology Policy. Established 
by the National Science and Technology Policy, Organization, and Priorities 
Act of 1976, ISETAP was mandated to identify and promote Federal programs 
to increase State and local utilization of federally-funded R&D. An analy­
sis of the present operation and organization of the Panel raises the ques­
tion whether ISETAP is reaching its intended audience and whether its 
impact has been commensurate with policy intentions.
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17,2 Utilization of Federal Laboratories by the Private Sector and 
State and Local Government

Examination of the potential for utilizing the technological resources 
of Federal laboratories for problem-solving State and local government and 
the private sector.

17,3 Eggpinati°n of NSF State Science, Engineering, and Technology Program

In an attempt to increase the ability of State executive and legis­
lative branch organizations to understand and participate in science and 
technology decisionmaking, the National Science Foundation was instructed 
to establish a grant program to meet this objective. An examination of 
the State Science, Engineering, and Technology (SSET) program in the 
Applied Science and Research Applications Directorate, as well as other 
intergovernmental programs within NSF, will give an indication of how 
and to what extent, the program are meeting the needs of State and local 
governments.

17,4 Oversight of NSF’s Appropriate Technology Program

As the present supply of energy and natural resources becomes more 
scarce and expensive, increasing attention in the United States is focused 
on developing alternative means of providing goods and services. Govern­
ment efforts in support of these endeavors are underway in several agencies 
In pursuit of developing technologies which are general labor-intensive 
decentralized, and utilize renewable resources, the National Science Foun­
dation was mandated to implement an appropriate technology program.

17,5 Multinational Corporations and the Transfer of Technology

As the principal agency for international technology transfer what 
are the contributions and costs of the multinational corporation to U.S. 
economic growth, innovation, employment opportunity, overseas markets, 
inflation, and aid to the less-developed countries (LDC's)?

Also see items:

3.6 Use of Existing Technologies for the Handicapped
10.6 Multinational Corporations, Technology Transfer to the LDCs, 

Appropriate Technology
12.0 SCIENTIFIC AND TECHNOLOGICAL INFORMATION
14.12 Utilizing Space Technology

and
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18. UNIVERSITY RESEARCH, EDUCATION, AND MANPOWER

18.1 The Future of University Research

There are numerous indications that universities which are presently 
experiencing constraints from several directions will be even more hard- 
pressed within a few years. Many problems have been identified; should 
the Congress take a coordinated look at the situation?

18.2 Implementing Technology in the Educational Environment

Through the years, the potential for substantial improvements in the 
Nation's educational processes frequently has been raised by the introduc­
tion of new technologies, psychological theories, curricula, organizational 
forms, or educational techniques. Yet, the continued decline in pupil test 
scores, the inability of some graduating high school seniors to read, write, 
and compute, and the necessity for colleges and universities to offer courses 
in the three R's to some students has undermined some of the public .enthusiasm 
for rapid adoption of new educational innovations. "Back to basics" is a 
familiar plea in many public school districts. Since the profound develop­
ment and implementation of automatic data processing systems in the past 
20 years, the use of computer technology in the educational process i.e., 
teaching, testing, and management — may continue to foster skepticism of 
new innovations in education or provide the impetus for an educational 
revolution.

18.3 Science Resources and Education

Is there evidence for underutilization of U.S. scientific and tech­
nical personnel? In particular, has engineering education been subor­
dinated in favor of other areas of emphasis, and what can be done about 
it? Can improved manpower studies contribute to better education and 
utilization of engineers?

18.4 Job Opportunities for Trained Scientists

Job opportunities for trained scientists -- young men, women, and those 
in the minorities — are reportedly declining in college and university 
settings. How can the Federal Government help to remedy this situation? 
Will the creation of National research centers serve as a partial solution?
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19. WEATHER, CLIMATE, AND EARTH SCIENCES

19.1 Weather Services and Research

A re-examination of the role of the Federal Government in providing 
weather services and supporting meteorological research, as well as the 
organizational responsibilities and authorizing legislation for such me­
teorological dbtivities, may be desirable.

19.2 National Climate Program

The Federal effort in implementation, performance, and support of 
the goals and objectives of the National Climate Program Act will be a 
matter for oversight in the 96th Congress. What will be the relative 
budget priority and organization of the National Climate Program? 
Should an immediate objective include the establishment of a national 
climate information system? Will the Federal interagency and public 
sector coordination mandated in the act be successfully and construc­
tively undertaken?

19.3 Effects of Increased Carbon Dioxide in the Atmosphere

Are the effects of civilized existence capable of impacting climate 
on a global scale to a measurably significant extent? One persistent 
question concerns increasing concentrations of atmospheric carbon di­
oxide that could result from continuing and expanding use of fossil 
fuels. What climatic changes might result from increased carbon dioxide 
concentrations and, attendantly, what would such changes portend for the 
natural environment, quality of life, and U.S. energy policy? What is 
the scope of the Department of Energy carbon dioxide program, and how 
does it interface with the National Climate Program established by P.L. 
95-367?

19.4 Weather Modification Policy

There is an apparent need to develop a national weather modification 
policy, including definition of the role of the Federal Government in 
research and development, regulation, and possible support of operations.

19.5 Continental Scientific Drilling Program

How can both the mission program results and the scientific informa­
tion output of a national continental drilling activity already well under­
way be maximized?

Also see items:

4.1 Earthquake Prediction Technology
7.1 Coal Mining R&D — For Production and Health and Safety
7.2 Efficient Underground Mining Systems
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PART II

DETAILED STATEMENTS OF THE SUBJECTS AND POLICY AREAS
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1. SPECIFIC SCIENCE AND TECHNOLOGY POLICY ISSUES 

(Not Elsewhere Categorized)
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Implementation of the National Science and Technology Policy, 
Organization and Priorities Act of 1976

To what extent has the intent of Congress been carried out in the 
implementation of the National Science and Technology Policy, Organization 
and Priorities Act of 1976?

Background

Many changes have occurred from the passage in May 1976 of the Na­
tional Science and Technology Policy, Organization and Priorities Act of 
1976 to the present. The Executive Office structures mandated by the Act 
were significantly affected by Reorganization Plan No. 1 of 1977 and the 
implementing Executive Order 12039. These are reviewed in a two-year 
status report prepared by the Congressional Research Service for the House 
Science and Technology Committee. Among the basic questions which may 
warrant examination are the following: Does the statement of national 
science policy in Title I require updating? Are the issues addressed by 
the Office of Science and Technology Policy the priority issues of the 
Nation? To what extent does the first annual report on science and tech­
nology represent a status report of science and technology as seen by OSTP, 
as the legislation intended? Will the five-year outlook similarly mirror 
the concerns of OSTP as opposed to those of the contractor or agency which 
is responsible for its issuance? How are the functions mandated by Title 
III of the act being discharged? Are the revised coordinating and inter­
governmental science arrangements serving their intended purposes?

Importance

February 26, 1979 will mark the first anniversary of the operation 
of the Office of Science and Technology Policy under its revised guide­
lines. Enough time would appear to have elapsed for the legislative 
committees of the Congress to review the status of the Office and to 
consider the future outlook.

45-884 0 - 79 -4
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The Interaction of U.S, Science and Energy Policies

U.S. science and energy policies are closely linked. Yet there has 
been little visible attention to their interrelation. Science policy has 
to do with the state of U.S. science and technology, with much of it ad­
dressed to research and development. Energy policy has to do with the 
demand for and the supply and conservation of fuels and energy. It too 
has a large research and development component. Congressional oversight 
of science and technology policy and energy policies can deal with the 
interactions between these policy areas.
Background

By the 1990 s it is expected that world demands for fuel and energy 
will surpass supplies. U.S. policy in preparation for this era of in­
creasingly scarce and expensive fuels and energy seeks to reduce U.S. de­
pendence upon imported fuels and energy through conservation, reductions 
in use, expansions in supply and development of alternative sources. 
Each approach depends in part upon technological advances hoped for from 
Federal research, development and demonstration conducted primarily in the 
Department of Energy. Each approach presumes a productive and vigorous 
scientific and technological community. In particular, commercial deploy­
ment of new energy technologies presumes an adequate supply of scientists, 
engineers and technicians not only for laboratory work but for the ulti­
mate commercial manufacture, installation and use. Each will be influ­
enced by conditions .that affect the movement of new developments out of 
government and private laboratories into use. U.S. science policy decisions 
that adversely affect these presumptions could cause technological solutions 
for U.S. energy problems to be delayed, reduced, or perhaps even negated. 
Importance

Changes in U.S. science policy can affect the condition of U.S. 
science and technology. Likewise, changes in U.S. energy policy can in­
teract with science policy to strengthen or to weaken it. For example, 
the stock of future scientists, engineers and technicians will be affected 
by U.S. science policy as well as conditions affecting the movement of new 
technologies from the laboratory to the market place. Changes in Federal 
funding for R&D unrelated to energy could lead to new products or services 
that would increase demands for fuels and energy. Other changes, however, 
might cause changes in patterns in demand and so perhaps even cause a de­
crease in demand for fuels and energy. Still other changes could affect 
the amount and quality of information about environmental effects of pro­
ducing and using fuels and energy and so change the nature of current con­
troversies on these matters.

The interaction between energy and science policies merits attention 
because it could: (1) stimulate productive interaction between officials 
responsible for these policies; (2) provide opportunity to anticipate and 
head off undesirable side effects of such changes; and (3) increase the 
possibilities of finding technological ways to adapt to the future energy 
situation. On the other hand, such attention could be premature and waste 
time, because: (1) the relationship between science and energy policies 
is nebulous and debatable; (2) exploring this relationship implies efforts 
to coordinate them with attendant undesirable growth in the role of govern­
ment and movement toward central government planning; and (3) our ability 
to forecast and anticipate is so limited that efforts to coordinate energy 
and science policy could result in incorrect decisions and be counterproductive.
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Implementation of the Federal Grant and Cooperative Agreement Act

Lack of uniformity in Federal agencies' choice of instruments — 
grant or contract — to use in Federal procurement activities, including 
research and development, has been an unresolved issue of long standing. 
Legislation enacted in 1978 which goes into effect in 1979 will mandate 
agencies to use the same type of legal instrument for the same type of 
relationship and purpose. The effects of these requirements on the extra­
mural funding of Federal research and development will warrant congressional 
attention.

Background

On February 3, 1978, the Federal Grant and Cooperative Agreement Act 
of 1977 (P.L. 95-224) was signed. The legislation implements recommenda­
tions made by the Commission on Government Procurement in 1972 and was the 
culmination of congressional efforts to legislate in this area which ex­
tended back into the 93rd and 94th Congresses.

Shortly after the 96th Congress convenes, the Federal Grant and Co­
operative Agreement Act will have been in effect for a year and the grace 
period before implementation of the act's requirements will have expired. 
After February 3, 1979, executive agencies are mandated to use the same 
type of legal instrument — either contract, grant agreement, or cooperative 
agreement — for the same type of relationship and purpose with State or 
local government or other recipient. Since it has been estimated that 
approximately one-third of the Federal budget is expended for procurement, 
the consequences of this act are far-reaching. A two-year study of Federal 
assistance programs which the act directs the Office of Management and 
Budget to conduct must be submitted to the legislative oversight committees 
(House Government Operations and Senate Governmental Affairs) within two 
years from date of enactment. This study is intended to provide guidance 
to better understanding of alternative means to implement Federal assistance 
programs and recommendations concerning the feasibility of formulating a 
comprehensive guidance system for Federal assistance programs. Pending 
the completion of this study, OMB is authorized to approve exclusions from 
compliance with the act in individual cases. OMB published final guidance 
to agencies on implementation of the act on August 18, 1978 (43 F.R. August 
18, 1978, pp. 36860-65), and a draft plan of the mandated Federal assis­
tance study is expected to be made final before the end of 1978.

Importance

The 1978 legislation encompasses Federal support of research and de­
velopment as well as funding of other goods and services. An OTA report 
of June 1978 entitled, Applications of R&D in the Civil Sector; The Oppor­
tunity Provided by the Federal Grant and Cooperative Agreement Act of 1977, 
examined the implications of the legislation in this important area, and 
identified a number of questions which have implications for congressional 
oversight: "(1) Is the distinction clearly drawn between (a) generating 
new knowledge to expand the range of technological options, and (b) fos­
tering specific technological innovations? (2) Are the Federal and non- 
Federal roles and responsibilities appropriate to assistance relationships
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reflected in the use of alternative legal instruments? (3) Are program 
strategies for achieving innovation goals systematically developed?
(4) Is the potential of a uniform Government-wide framework for system­
atically learning which program inputs produce the desired program outputs 
being fully exploited by executive agencies? and (5) Are the limitations, 
as well as the opportunities of R&D as a policy tool for meeting social 
and economic needs being fully reflected in Federal assistance of 
innovation?"

The Office of Science and Technology Policy has been monitoring the 
implementation of the act as it concerns Federal support of science and 
technology. Two potential problems it sees are the possibility that there 
will be a shift toward increasing use of contracts, in some cases "flexible 
contracts" rather than grants to fund R&D activities, and the danger that 
because assistance activity will be more visible, it may become a target 
for budget cutting.
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Multiple Year Funding of R&D

Most federally-funded R&D programs are authorized on an annual basis. 
However, a longer-term approach may be more appropriate for many R&D pro­
grams .

Background

Historically, funds for Federal activities and programs, including 
R&D programs, have been authorized and appropriated by the Congress, and 
budgeted by the executive branch, on an annual basis. Indeed, although 
many Federal programs are funded by continuing authorizations, since the 
end of World War II there has been a trend to require annual authorizations 
for R&D programs, starting with those of the Department of Defense and con­
tinuing with those of NASA, the Department of Energy, and now most other 
major R&D programs. In the 95th Congress, for example, P.L. 95-322 was 
passed to require the authorization of appropriations for the National 
Bureau of Standards for the first time. Moreover, both the House and 
Senate expressed interest in requiring the authorization process for NBS 
to be for a two- or three-year period rather than annually. There was 
also interest in authorizing the appropriations of the National Science 
Foundation for a two-year period rather than for a one-year period as in 
the past.

Thus, concurrently with the trend to include most major R&D programs 
within a periodic authorization process, there is evidence that, in some 
cases at least, a more than one-year authorization period may be the most 
appropriate.

Importance

Several things make federally-funded R&D programs different from other 
Federal programs. In particular the difference is in the long-term com­
mitment of highly educated manpower and extremely complex and expensive 
equipment and facilities to carry out such programs. Without such a long­
term commitment, many, if not most, scientific and technological research, 
development, and demonstration programs may not be planned, administered, 
and evaluated as effectively as possible

There is currently interest in the Nation's scientific and technologi­
cal establishment, including the Congress and executive branch Office of 
Science and Technology Policy, in multiple-year funding of R&D, the ra­
tionale being that such funding would provide the continuity required for 
scientists, engineers, and administrators to most effectively plan and 
carry out their long-range R&D programs. While it has not yet been shown 
conclusively that multiple-year funding would contribute to a more effi­
cient administration of major R&D programs, it may now be timely for a 
comprehensive congressional examination of the pros and cons of multiple­
year funding for major federally-funded R&D programs. This is particu­
larly so now because increased efficiencies in the administration of 
federally-funded R&D programs would, to some extent, offset the in­
creased Federal budget constraints on R&D and the decreasing value of 
the R&D dollar due to inflation.



CRS 38 1.5

The Allowance of Independent Research and Development Costs 
for Civilian Purposes

Should the concept of independent research and development funding, 
which has proven beneficial to defense and aerospace industries, be extended 
to civilian industry and to universities?

Background

There has been considerable concern that industries in the civilian 
sector may not be supporting enough R&D and may be factors in the worsening 
productivity growth rate and international trade competitive position of 
the U.S. vis-a-vis other industrialized nations. The university community 
is another major source of research which, with proper support, could also 
make an increased contribution to the productivity of the Nation.

As defined in a 1975 GAO report entitled "Contractors' Independent 
Research and Development Program—Issues and Alternatives," the term "IR&D" 
is used by Government agencies "to distinguish the independent work of the 
contractor from research and development performed for the agency under con­
tract or grant arrangement." It originated in the Department of Defense 
and the concept has been extended into contracts funded by NASA and the 
AEC (later ERDA, now DOE). The rationale behind IR&D is the recognition 
that firms doing a large amount of business with the Government must per­
form some independently conceived and directed R&D in order to insure that 
the contracting Federal agency is provided with the most advanced technology 
possible.

Importance

In the past several years there have been a number of suggestions that 
IR&D be extended into the civilian industrial sector. As far back as 1970, 
consideration was given to the idea that IR&D might be an instrument toward 
achieving an objective of controlling the direction and rate of growth of 
science and technology in an entire field of technology or on a broad na­
tional level. The Commission on Government Procurement said in 1972 that 
IR&D expenditures "are in the Nation's best interests to promote competition 
(both domestically and internationally), to advance technology, and to 
foster economic growth." At hearings in the spring of 1978 before subcom­
mittees of the Senate Banking, Housing and Urban Affairs and the Senate 
Commerce, Science and Transportation Committees, a suggestion was made 
that extension of the Department of Defense IR&D allowance should be con­
sidered to help increase the investment in industrial R&D. Also in 1978, 
a report by the Committee on Governmental Relations of the National Associa­
tion of College and University Business Officers analyzing responses from 
educational institutions to proposed revisions to 0MB Circular A-21, Cost 
Principles for Educational Institutions, discussed the subject. Since the 
0MB circular does not include provision for the allowability of the cost of 
IR&D as a cost of Government R&D, the suggestion was made that "it would be 
in the national interest to provide [such] similar support to universities, 
where incentives already exist, but where funding is inadequate," and sup­
porting recommendations were made that these costs be included in the re­
vised circular. A preliminary CRS analysis "Independent Research and Develop­
ment as a Mechanism to Stimulate Civilian Research and Development: Selected
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Issues" of July 26, 1978, pointed out that Government funding gave rise to 
the imposition of Government controls and disclosure requirements and ques­
tions of ownership of patent and data rights; the report noted further that 
it was questionable whether the size of the civilian R&D allowance might be 
large enough to bring about desired results and concluded that for these 
several reasons it was questionable whether using IR&D funding to stimulate 
industrial R&D would have a significant impact.

The subject would appear to merit more extended consideration in the 
96th Congress.



CRS - 40 1.6

United States Conversion to the Metric System

Public reaction to the U.S. conversion to the metric system of weights 
and measures has generally been negative; a General Accounting Office report 
found that the U.S. international trade position will not suffer signifi­
cantly whether the nation converts or not; the European Economic Community 
has declared the Systeme Internationale (SI) as the official system of weights 
and measures. Will these developments affect the national policy for conversion?

Background
The metric system of weights and measures has been legal in the U.S. 

since 1866. Intermittent discussions concerning the U.S. converting to 
the metric system have occurred in Congress for over one hundred years. 
The U.S. began to make positive moves toward converting when in 1965, the 
British government announced its intentions to convert the United Kingdom 
within ten years; in 1969, New Zealand began conversion; and Canada and 
Australia started conversion programs in 1970. A U.S. study, began in 1968 
and completed in 1971, explored the advantages and disadvantages of con­
verting. The study emphasized that if the U.S. does not convert, it will 
eventually suffer seriously in international trade. In December 1975, the 
Metric Conversion Act (P.L. 94-168) became law — declaring a national 
policy of coordinating a voluntary increase in the use of the metric system 
through the creation of the U.S. Metric Board.

A recent Gallup poll showed that 74% of Americans have heard of the 
metric system, but only 24% favor conversion; almost twice as many (45%), 
are opposed. In 1977, the Federal Highway Administration asked for public 
comments on its decision to change the nation's highway speed signs to dis­
play both metric and customary units, 98% of the public was against it. 
The National Weather Service decided to re-evaluate its plan to change 
public weather reporting to metric units after receiving many letters of 
protest .

Importance
In October 1978, the GAO released a report, "Getting A Better Under­

standing of the Metric System — Implications if Adopted by the United 
States." The report indicated that there has been a widespread misunder­
standing of the Metric Conversion Act. GAO surveys showed that 42% of small 
businesses and 23% of the general public believe conversion is mandatory. 
The report indicated that actions of Federal agencies, many national firms, 
educators and others, and a general nationwide feeling of inevitability 
tend to create a metric policy for the whole nation. No evidence was found, 
it said, to show that U.S. trade would suffer greatly by converting or not 
converting to the metric system. Of the nation's largest industrial busi­
nesses, 60% responding to a GAO inquiry felt that conversion would promote 
trade through a mutual measurement language, but over 80% did not expect 
any important changes through exports or imports as a result of conversion.

In April 1978, the EEC authorized the SI as the official system of 
weights and measures in all transactions. Basically, this means that the 
importation of goods for resale within the Common Market is prohibited un­
less they are clearly defined in metric terms. What impact will the public 
response, the GAO report, and the EEC directive have on the nation's policy 
for metric conversion? The implications may warrant the attention of the 
96th Congress.
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2. AERONAUTICAL R&D
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Supersonic Commercial Transportation

Will the United States be capable of providing an economical, quiet and 
competitive vehicle for the supersonic transportation market now being ex­
plored by the Concorde?

Background

In 1971 the United States cancelled its own SST development program 
primarily out of concern for the environment. The British and French com­
pleted their program and introduced supersonic flight service with the Con­
corde.

Even with premium fares double those of subsonic flights, cost per­
formance of the Concorde is uncertain due to its small size. However 
its exceptional flying quality and its capability of reducing flight time 
to less than half that of the subsonics has made it popular with passengers 
able to pay the high fare. On the negative side, the Concorde's engines are 
noisier than the subsonic competition and have generated complaints from 
people who live near the airports serviced by the Corcorde.

Importance

,The Concorde is a first generation SST derived from technology of the 
1960's. It is an all aluminum aircraft with engines designed prior to the 
time noise emission became an engineering consideration. Studies by NASA 
and others show that a second generation SST of greater size than the Con­
corde would be quiet, would not require premium fares and could cruise at 
three times the speed of sound, about 30% faster than the Concorde.

An aircraft of this type would be about three times as productive in 
passenger miles per year than present subsonics. It would reduce the long 
flights to the West (Hawaii, Japan, Hong Kong) to about a third the time 
required by subsonics.

It would represent a step in aircraft marketing as well as in passen­
ger service about equal to that achieved by the introduction of jet power 
to civil aviation.
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Aeronautical Research and Development

Is the pace of military and civil aeronautical research and develop­
ment adequate to preserve the dominant marketing and defense position of 
the United States in the world arena?

Background
European as well as Russian progress in civil and military aircraft, 

in both research as well as productivity has gained capability at a faster 
rate during the past decade than has that of the United States. In civil 
aircraft, the wide body A-300 transport has made significant inroads into 
the world market as well as into the United States domestic air carrier 
market. A number of smaller jet aircraft, commuter air liners, and executive 
transports are being successfully marketed world wide. In some areas, these 
transports are competing directly with domestic models and in others they 
are filling gaps in the market.

In military aircraft, the United States has failed to produce VTOL 
fighters. As a consequence, this gap is being filled by purchases and by 
licensed production of the British AV-8 Harrier VTOL fighter. There are 
gaps in other parts of military performance envelope as well, namely in 
supersonic strategic bombers and high altitude interceptors.

Importance

Without question, the United States has achieved significant progress 
in civil as well as military aeronautical technology over the past decade. 
However, the status of the United States in the world arena of civil and 
military aeronautics shows that the extent to which it leads has been re­
duced .

The erosion of the civil and military export market of the United 
States would diminish a leading export category at a time in which the 
balance of trade is negative. In addition, a strong R&D base is impor­
tant in determining military superiority in the aerospace field. Given 
these considerations, the Congress may wish to address the issue of in­
creasing support for aeronautical R&D.



CRS 44 2.3

Collision Avoidance Technologies

The recent midair collision between an airliner and a general aviation 
aircraft in the San Diego, California area has rekindled debate on collision 
avoidance systems. The debate centers on the issue of whether or not a 
reliable technology exists to prevent midair collisions.

Background

In 1959, the Federal Aviation Administration (FAA) set up COPAG (Col­
lision Prevention Advisory Group) to study the development and implementa­
tion of a collision avoidance system. Since that time various contracts 
have been awarded to study the feasibility of several proposed collision 
avoidance systems. The FAA has continuously postponed the announcement of 
a national standard for such a device. Critics of the FAA have argued that 
the technology for an effective collision avoidance system exists, and that 
the agency has been delaying a decision on the various proposed airborne 
systems in order to develop their own ground-based collision avoidance sys­
tem. The FAA responds by asserting that the lack of a standard for colli­
sion avoidance technologies is based on the unavailability of a reliable 
technology, that no system can operate effectively in congested areas with­
out giving false alarms, and that a high rate of false alarms could prove 
more dangerous than no system. A proposed standard, which was originally 
promised for 1976, is now scheduled for 1979. A final standard is supposed 
to be announced in 1980. As in the past, however, these deadlines could be 
subjected to delay.

Importance

In 1977, midair collisions resulted in 41 fatalities. As of September 26 
1978, midair collisions resulted in 155 fatalities. As the aircraft fleet and 
passenger capacity continue to grow, and as the airways become more congested, 
the midair collision threat increases. Given this increasing potential hazard 
of midair collisions, the Congress may wish to examine the issues to deter­
mine if a reliable technological solution to this problem exists, and if a 
congressional mandate is needed to implement a collision avoidance system 
at the earliest possible date.

Concurrent with any decision on the implementation of such a system is 
the consideration of its economic impact on the aviation community. Whatever 
system is chosen for the national standard is likely to involve significant 
costs for the user. Thus, legislation to encourage the production of colli­
sion avoidance devices and ease the financial burden of their implementation 
may also be appropriate for congressional consideration.
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Microwave Landing System (MLS)

The microwave landing system is an all-weather precision approach and 
landing guidance system. The manner in which this system is implemented 
may greatly affect the aviation community.

Background

The first Instrument Landing System (ILS) was demonstrated commercially 
in 1939. It was adopted for national service in 1941 and as an international 
standard by the International Civil Aviation Organization (ICAO), an affiliate 
of the United Nations, in 1949. ILS still provides satisfactory precision 
landing guidance at airports where it is used.

ILS does, however, have a number of limiting factors. The system is 
limited to 40 channel frequencies and does not meet military tactical re­
quirements. It is adversely affected by heavy snow, irregularities in the 
terrain, and structures in close proximity to the runway.

Thus, in 1969 the Department of Transportation's Air Traffic Control 
Advisory Committee concluded that the projected demand for air traffic con­
trol services would surpass the capabilities of the present system and re- 
commeneded that MLS be a part of the future national aviation system. The 
national MLS development plan, prepared by the Department of Defense, the 
National Aeronautics and Space Administration, and the Department of Trans- 
portation/Federal Aviation Administration, was issued in 1971. In April 
1972, ICAO developed operational requirements for a precision approach and 
landing system for international civil aviation. A number of ICAO member 
states — including the United States, the United Kingdom, Australia, France, 
and Germany — pursued development programs designed to meet the ICAO opera­
tional requirements. The various proposed system were evaluated by ICAO, 
and in April 1978, the All Weather Operational divisional meeting recom­
mended that the U.S./Australian candidate MLS be adopted for international 
use. This recommendation was later approved by the ICAO council.

MLS is expected to make instrument landings possible in many more lo­
cations and provide flexibility in approach paths to enable more efficient 
use of airspace. The MLS system is supposed to be easier to install and 
maintain and therefore less expensive to operate. MLS offers a large in­
crease in channel availability (200 channels) and an all-weather capability. 
And, it is unaffected by irregularities in the terrain or by structures 
close to the runway.

Importance

As of May 1978, nearly 650 operational ILS ground systems were in ser­
vice at 498 civil U.S. airports and approximately 50,000 (47,000 general 
aviation and 3,000 air carrier/commuters) aircraft were equipped with ILS 
avionics equipment. A large number of military aircraft also have ILS a- 
vionics equipment. Thus far, there is no timetable or plan for the imple­
mentation of MLS. Given the transition costs and the huge investment in ILS 
avionics, a major consideration for the Congress may be the development 
of a plan to implement MLS which will minimize adverse impacts on the aviation 
community.
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Civilian Use of the Navstar Global Positioning System

There have been numerous proposals to establish a consolidated approach 
to radionavigation planning. Such an approach would be based on shared mili- 
tary/civilian facilities wherever possible to eliminate costly duplicative 
systems. One of the most significant developments in the area of radio­
navigation is the Navstar Global Positioning System (GPS) based on a system 
of navigation satellites designed for military use in the 1990's. Although 
many civilian uses for Navstar have been suggested, no policy exists to 
ensure civilian access to the system.

Background
The Navstar Global Positioning System (GPS) is a space-based radio navi­

gation system designed to provide users with continuous world-wide three di­
mensional position and velocity information. GPS will consist of three seg­
ments: (1) a space segment which will comprise satellites broadcasting ex­
tremely accurate satellite position coordinates and timing information to 
users around the globe, (2) the user segment, which will process the time 
and position information from four satellites to obtain accurate position 
and velocity components, and (3) the control segment which will monitor the 
24 satellites and update their position coordinates and timekeeping mechan­
isms .

The space segment will ultimately consist of 24 satellites, each in 
three planes in"circular orbits. The satellites will continuously broad­
cast on two radio frequencies, providing satellite identification and navi­
gation data to be processed by the GPS user's receivers. On being acti­
vated, the user's set automatically will select the four satellites most 
favorably located, lock onto their navigation signals, and compute the 
approximate range to each. In then will form four simultaneous equations 
involving the user's position and the time factor. Position determination 
is expected to be accurate to within ten meters.

The accuracy of this type of position location system depends heavily 
on the ability to measure radio signal travel time and requires precision 
clocks. The first two experimental passive ranging navigation satellites, 
TIMATION I and II, launched in 1967 and 1969, experimented with quartz cry­
stal standards. The need for more accurate clocks was recognized and in 
1974 Navigation Technology Satellite One (NTS-1) was launched. It used a 
rubidium atomic clock. NTS-2, the first of the six satellites in Navstar's 
validation program, was launched in June 1977, and was used in the first 
true test of the Navstar GPS concept. In 1978 three Navstar satellites, 
Navstar 1, 2, and 3, were launched as a continuation of the validation phase. 
If the Department of Defense decides to proceed with the program, a six 
satellite Navstar GPS system should be operational by the late 1980's.

Importance
Since World War II, military and civilian navigation systems have pro­

liferated. At present, the Navstar GPS system is a multi-service Department 
of Defense program. A shared Navstar system may replace other systems and 
offer substantial cost savings. If so, a comprehensive plan is needed to 
incorporate its use into the civilian sector, as part of an overall plan 
to coordinate all radionavigation systems. If the decision is made to make 
Navstar a combined military/civilian program, any modifications which may 
be necessary for civilian use of the system should be proposed before such 
changes would result in a delay of the implementation of the system.
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Aircraft Noise Abatement

FAA regulations which went into effect on January 1, 1977, require all 
commercial jet aircraft to be in compliance with the "FAR 36" noise standards 
by January 1, 1985. The method for implementing this regulation is still 
in question. The technology exists for retrofitting or replacing the air­
craft not in compliance, but financing this large-scale program remains prob­
lematical .

Background

The "FAR 36" aircraft noise regulations, promulgated in 1969, required 
that subsonic jet aircraft certified after that date meet certain noise re­
strictions; essentially, noise levels of 108 decibels at each of three speci­
fied measuring points. Aircraft that have entered service after that date, 
such as the Boeing 747 or the L-1011, have met these requirements and there­
fore have been quieter than the older, noisier jets. However, the pre-FAR 
36 aircraft, such as the Boeing 707 and 727, still make up the bulk of the 
U.S. civil aviation fleet.

In order to provide relief from these noisy aircraft for residents of 
communities close to airports, the Ford Administration in its last month in 
office issued ne.w regulations, which mandate that the older, noisier air­
craft must also meet the "FAR 36" rules by January 1, 1985. (The Carter Ad­
ministration on taking office concurred with these new regulations.) The 
airlines have the option of making their old aircraft quieter, by retro­
fitting or engine replacement, or retiring them from service. The techno­
logy exists for either course of action, since retrofitting kits, quieter 
engines, and quieter aircraft are all in existence. However, the program 
would cost an estimated three billion dollars, and financing such a program 
would be difficult for the nation's airlines.

One proposed solution to the financing problem was the Airport and Air­
craft Noise Reduction Act, which passed the House by a wide margin, but was 
substantially altered by the Senate and then failed to win final Congress­
ional approval in the closing days of the session. The House version of 
this legislation, H.R. 8729, would have provided that tax revenues be di­
verted from the Airport and Airways Trust Fund and used by the airlines in 
their retrofitting and replacement programs. The Senate version, S. 3279, 
provided for a simple tax cut for airline tickets, instead of the special 
fund which would have been set up by the House bill.

Importance

With the failure of the aircraft noise legislation in the 95th Congress, 
and the approach of the 1985 deadline mandated by the regulations, the issue 
of financing an aircraft noise abatement program will almost certainly recur 
in the 96th Congress. The approach taken in the 95th Congress legislation 
was highly controversial, in that it was both praised as a reasonable way 
to assist the airlines with a difficult financial burden, and condemned as 
an unnecessary "giveaway" to the airlines which might set a bad precedent 
for other industries.

This issue has been primarily under the jurisdiction of other committees 
(particularly House Public Works and Transportation), but the interest of 
the Science and.Technology Committee in research and development of advanced 
aviation technology might make this problem of interest to the Committee.
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3. BIOMEDICAL RESEARCH; THE HANDICAPPED AREA
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Administration of Biomedical Research: Cost Effectiveness of Research

How cost effective is the administration of Federal biomedical research? 
Can it be measured adequately?

Background

From a one-room Laboratory of Hygiene in 1887, the National Institutes 
of Health has evolved into the world's largest biomedical research estab­
lishment. Since fiscal year 1948, which marked the formal establishment 
of NIH the total Federal budget for biomedical research has increased 
from $27 million to more than $3 billion in fiscal year 1980. Among the 
issues of recent and continuing congressional concern is the cost ef­
fectiveness of this research.

Importance

Many critics of the NIH research establishment claim that while costs 
for the establishment have increased sharply, there has not been a commen 
surate increase in the return of benefits to the public. On the other hand, 
defenders of NIH's research programs argue that, quite to the contrary, 
research advances and progress against the killer diseases is proceeding 
at a rapid rate and that the public is getting its money's worth. A 
continuing issue of congressional concern will be how to increase the 
productivity of the biomedical research dollar. Another continuing 
issue will be how to conduct cost-benefit analyses of biomedical research.

Other related issues include:

1. New emphasis on disease prevention (versus disease cure);

2. Multi-year funding to provide for research continuity;

3. Program emphasis and institutional organization (proposed 
reorganization of NIH); and

4. Contributions of expensive biomedical technologies to 
health care costs.

5. The very magnitude of the $3 billion total Federal budget 
for biomedical research may be an issue during the 96th 
Congress because of the Government's growing concern with 
Federal budget deficits.

45-884 0 - 79 -5
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Biomedical Technologies and Health Care Costs

There has been some recent speculation that the emerging technologies 
and methodoiogies applied to health care, such as computerized axial tomog­
raphy ICAT scan) and open heart surgery may be contributing substantially 
to rapidly increasing health care costs. The crux of this issue is whether 
it can be determined compellingly that, indeed, there is a direct correla­
tion between emerging, expensive health care technologies and health care 
costs, and if so, what can be done to reverse the trend.

Background

In recent years, spectacular technological and methodological advances 
have been achieved in medicine. Elaborate and sophisticated medical devices 
and surgical techniques have been developed both to diagnose and treat many 
heretofore intractable, disease states. While many of these new developments 
are unquestionably effective, their use tends to be limited to relatively 
few people and unit costs for development and for application tend to be 
very high. Many economists and public health experts are therefore of the 
opinion that expensive biomedical technologies may be contributing substan­
tially to sharply rising health care costs.

Importance

The rising costs of health care in the United States has stimulated an 
examination on many fronts of the underlying reasons for this trend. One 
facet of the trend which has received attention recently is the issue of the 
contribution of emerging biomedical technologies to health care costs. Some 
experts maintain that there must be a direct correlation between rising 
health care costs and expensive biomedical technologies and methodologies. 
Others argue, quite to the contrary, that new biomedical technologies, 
while admittedly expensive to develop, are cost effective and may actually 
lead to lower per capita health care costs. An issue which might be addressed 
in the 96th Congress, then, is which of the two viewpoints is closest to 
correct. A correlary issue might be to examine cost-benefit analytical tech-
niques for ascertaining such a correlation. Finally, should a strong correla 
tion between health care costs and expensive biomedical technologies be 
established, approaches toward reversing this trend might be examined.
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Aging Research

In order to meet the needs of a growing elderly segment of the popula­
tion, funding for research on aging has grown considerably in recent years. 
The relatively new National Institute on Aging (NIA) has been charged with 
lead responsibility for this broad new field. Is the coverage and emphasis 
of this program adequate and are research results being utilized?

Background

As an unprecedented number of Americans now survive childhood and 
middle age to grow old, it is becoming increasingly clear that growing 
old can no longer be considered an isolated or unusual event, but rather 
the norm. Stemming from this trend are a number of social, economic, and 
ethical issues. Paramount among these is an astonishing lack of informa­
tion regarding the physical, social, and behavioral changes associated 
with aging. Such information will be crucial if we are to deal effectively 
with the widespread problems which will arise.

In the past one hundred years, the proportion of Americans over 65 
has grown from 5% to 10Z of the population, and it is estimated that by 
2030 that figure will rise to 17Z-20Z. With the control of childhood and 
infectious diseases has come a corresponding increase in the average life 
expectancy of 49 years in 1900 to 73 years today. Although the rate of < 
increase has slowed significantly since 1950, it is likely that break­
throughs in the control and treatment of cancer and heart disease will 
result in another leap in life expectancy in the next 50 years. In addi­
tion research into the biomedical process of aging may lead to the develop­
ment of technologies to combat aging as one more disease, and thus con­
tribute to greater logevity. Greater numbers of elderly people will mean 
that currently ignored problems of housing, medical care, loneliness, 
employment discrimination, etc., will have to be addressed. Knowledge 
is not available to answer all these questions. For this reason the Con­
gress in 1974 established the National Institute on Aging, an arm of the 
National Institutes of Health, whose mission includes the study of bio­
medical, social, and behavioral effects of aging.

Importance

Questions regarding the Institute's appropriate emphasis continue to 
rise. In the 95th Congress, for example, legislation was introduced to 
limit the scope of its mission to biomedical research only, eliminating 
the social and behavioral aspects (S. 2631, H.R. 12075). On the other 
hand, a subcommittee of the House Select Committee on Aging heard testimony 
from a number of witnesses that more work should be funded on the social 
and ethical ramifications of biomedical aging research, as results in this 
field have the capacity to disrupt social patterns. In addition, it is 
generally agreed that extending the human life span is of no value if the 
quality of later life does not improve. The means to improve those years 
could come from a better understanding of that period of life.

In 1977, the National Institute on Aging published its first research 
plan, entitled Our Future Selves (DHEW Publication No. 77-1096). Beginning 
this year, the NIA is committed to more complete implementation of this 
comprehensive plan. A second White House Conference on Aging is scheduled 
for 1981. While ideas are still being formulated for this new field, the 
subcommittee could profitably review the focus of NIA's work as well as 

-- itsapplicability Concurrent problems.
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Continuation of Oversight of Research in Genetic Engineering

DNA °5 reaearCh in genetic engineering, including recombinant
^eisS areaS °f applied genetics, will continue to be a
re!e«c£ Is Ttechni f 96th C°ngreSS' Recombinant DNA
ofZph- technique of molecular biology used in the biochemical study 
to C ■nechanisms in plants and animals. The science policy question 
as well Ir’th y Con8ress is whether this research and technology, 
FedZra r aSPeCtS Of 3PPlied ga^t ics, should be regulated by the
Federal Government. Congress has already addressed the recombinant DNA 
issue in the form of hearings, reports, and legislation (none of which 
imoli^r d“ln« the 95th Congress.) The legal, ethical, and social 
implications of other aspects of applied genetics will also no doubt be 

major issues for the Congress in the future.
Background
■h-H°U!! Science and Technology Committee has had oversight respon- 

tiie1 7 °f genetlC engineering research since 1971. At that
uV International Science Policy Proceedings", Nobel Laure- 

i" th SO?/OCfUSed PUbliC attention °n the rapid advances being 
made in the field of molecular biology — some with potentially far- 
would^! rbC1? lmpaCtf- (A Potential benefit to medicine, for example, 
would be the large-scale production of synthetic human insulin, while 
the possibilities for energy and agriculture include the production of 
itrogen-fixing bacteria capable of acting symbiotically with plants 

to permit increased yields with reduced requirements for energy-intensive 
commercial fertilizers.) In addition, the Committee has filed several 

t e general lssue of advances in genetic engineering (1972 
Shioli ; MQ7^rt °n Specific issue of recombinant DNA research 
technology (1976); a summary of 13 days of oversight hearings on the re- 
±^7 i8SUe U978): and a legislative report to accom-
11197 hR H?US« 95« Congress bill re: recombinant DNA research, (H.R. 
11192, Rept. No. 95-1005, Part HI, April 1978), which had been sequen­
tially referred to the Committee for its consideration. The Senate 
Committee on Commerce, Science, and Transportation also held three days 
of oversight hearings on the regulation of recombinant DNA research, and 
Impo^tance^^ °" applications of that research, during the 95th Congress.

None of the recombinant DNA-related legislation introduced during the 
95th Congress was enacted, but at least one Senator has indicated his in-

Slmllar legislation in January 1979 at the start 
of the 96th Congress (see remarks of Sen. Adlai Stevenson, Congressional 
Record, vol. 124, no. 168 — Part V, October 14, 1978: S19351-S19357) 
... o^^dlUO11 C° the Probability of renewed legislative interest during 
the 96th Congress, the Office of Technology Assessment is undertaking a 
three-year study of the impacts of applied genetics, including, but not 
limited to those associated with recombinant DNA molecule research. This 
could include an assessment of applications to agriculture, industry, hu­
man reproductive technology, and disease, to name a few.

In summary, the House Committee on Science and Technology and the Senate 
Committee on Commerce, Science, and Transporation have established their 
interest in the science policy issues associated with genetic engineering. 
Ihe continuing evolution of interest in this area on the part of the Congress 

hr rea8^" for the Committees' continued oversight responsibility8 
—Poth in terms of research regulation and_research applications
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Pharmaceutical Innovation

There has been no major revision of the Food, Drug, and Cosmetic Act 
since 1962. The FDA approval process for new drugs is considered by many 
to be too stringent, ponderous, and expensive to promote the development of 
chemical entities with which to treat new and existing medical pathologies. 
Prior to 1962 drugs were approved on the basis of safety alone. The 1962 
amendments to the FD&C Act further required a drug to be proven effective 
for its indicated use. Many feel that the additional requirement of demon­
strating effectiveness has placed a burden on the drug industry which has 
resulted in a "drug-lag" in the research and development of new pharmaceuti­
cal products in the U.S.

Background

The drug-lag concept is based on the belief that the Food and Drug 
Administration, since 1962, has failed to allow entrance to the American 
market of a number of drugs that were therapeutically useful abroad. Pro­
ponents of this view argue that the FDA approval process requires too much 
duplication of data already known for drugs approved in other countries. 
This results in an inordinate amount of supportive paperwork and time 
necessary for review, increased costs to the industry and consumers, and 
a decrease in incentive to develop new chemicals which may prove to be 
financially rewarding to the industry or medically beneficial to the public.

Aside from accusations that the FDA tends to be unreasonable in what 
it demands of the pharmaceutical industry, there exists another possible 
cause for lack of innovation; namely, the difficultly in discovering a new 
drug. Many feel that the great influx of novel drugs discovered during 
the 1950's and 1960's has slowed somewhat, and that new chemical structures 
and breakthroughs are needed before major advances can continue.

Importance

Some believe that FDA regulation of pharmaceuticals serves as a deter­
rent to innovation and thus inadvertently affects public health. The FDA's 
promulgation is that their agency only follows mandates directed through 
legislative action.

Legislation such as the Drug Regulation Reform Act of 1978 was introduced 
in the 95th Congress and cited as the first major effort since 1962 to amend 
and overhaul the FD&C Act. In several ways this was an attempt to reach 
compromises between the regulatory agency and industry in order to facilitate 
and speed the drug approval process.

Other approaches were directed at repeal of the drug efficacy clauses 
in the FD&C Act. Under the title "Medical Freedom of Choice," this legisla­
tion would allow consumers to determine a drug's efficacy and thus unburden 
the industry from meeting this requirement under present law. While both 
forms of legislation died with the 95th Congress, each will likely reappear 
in the upcoming sessions. If the standard for health care in the U.S. is 
to continue in an upward trend, the research and development of new chemical 
entities is a priority which should not be thwarted by unnecessary disincen­
tives produced by either private or public demand.
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Use of Existing Technologies for the Handicapped

The adaption or application of existing technologies to the cure or 
containment of handicapping conditions and for the betterment of handi­
capped individuals may require Federal policy directions.

Background

Extensive government—sponsored R&D programs addressing major national 
goals (like space exploration, national defense, and energy) have resulted 
in a steadily increasing store of technology. Although there is great po­
tential for the application of new technologies to the solution of problems 
not considered by the originator, no comprehensive program now exists for 
matching the specialized needs of handicapped people to existing technologi­
cal solutions. Legislation (for example, P.L. 90-480, The Architectural 
Act of 1968, and P.L. 93-112, The Rehabilitation Act of 1973) regarding 
accessibility has increased the integration of handicapped persons into 
the social and economic mainstream.

Importance

National awareness of handicapped individuals is increasing; tech­
nological applications han contribute to their therapeutic, educational, 
and recreational needs, as well as their ability to operate independently. 
Advocates point to the vast, largely untapped, manpower resource repre­
sented by handicapped individuals and to the goal of full citizenship for 
these people. Detractors cite the cost of providing individualized tech­
nological support for a relatively small portion of the population. A co­
ordinated application of the Nation's present technological capabilities 
to the problems of handicapped people could be initiated at the national 
level and it may be an appropriate concern of the 96th Congress. Two 
major items could be addressed. First, the term "handicapped" is an um­
brella term covering many different conditions; it could be more adequately 
defined to differentiate between different types of handicaps, different 
degrees and characteristics of handicapping conditions, relative pre­
valences within the population, and desired objectives for each. Se­
cond, the creation of a nationwide network of multidisciplianry profes­
sionals located at the sources of technological development, and charged 
with reviewing emerging technologies for application to the needs of 
handicapped people, could be considered.
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Effects of the Medical Device Amendments of 1976 on 
Developing Technologies Related to the Handicapped

There is some apprehension that recently enacted medical device re­
gulations will have an adverse effect on the emerging biomedical tech­
nologies .

Background

P.L. 94-295, The Medical Device Amendments of 1976, was signed into 
law in May of that year. Since that time, the Bureau of Medical Devices 
of the Food and Drug Administration has been in the process of promul­
gating regulations for the medical device industries. These regulations 
will provide for the categorical regulation of the design, manufacture, 
and dissemination of any device used for medical purposes, including 
those devices used by the handicapped.

Importance

Proponents of the Medical Device Amendments cite a lack of a clear­
cut regulatory mandate in the FDA coupled with an alarmingly high inci­
dence of life-threatening medical device malfunctions as the major driving 
forces supporting such legislation. Opponents of the legislation, chiefly 
the medical device industries, are apprehensive that the legislation would 
(1) impose excessive costs on small industries unable to incur such costs, 
(2) inhibit technological innovation (citing the deleterious effects of 
drug regulations on innovations in the drug industry), and (3) impose an 
unacceptable burden on the health and welfare of the public by slowing 
down seriously the process of technology development and dissemination.

It is probably too early to assess what effects medical device re­
gulations have had on developing technologies related to the handicapped. 
Nonetheless, an issue of continuing concern in the 96th Congress might be 
oversight over Federal agencies, like the FDA, and the medical device in­
dustries in order to determine whether the three points cited above in op­
position to the amendments are occurring.
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Federal Priorities in R&D Related to Handicapped Individuals

reviewe^and focus^" “ r61ated t0 handicapped -Y need to be

Background

to th?HousA r Panel.on Research Programs to Aid the Handicapped
1977) Committee on Science and Technology (95th Congress, April
the best of 8Tral Ration: "How can a research program using
Legislation and technology be put to work for the handicapped?"
Legislation, such as the Rehabilitation, Comprehensive Services and 
the intent of °f 1978 (P’U 95-602)« demonstratestial liZiLtL ? responsive to individuals who have substan-

^“^^^ns in one or more major life activities. In the specific 
for exLp^dl;*cP’-OgramS d^ physically handicapped persons,
that is modified to“ ?r°gram c°ncept of applied technology
ImL d n meet the ^dividual reading needs of severely dis- 
talkine bo k* Present experimental efforts include transmission of

8 d k Pr°8ratn materials over cable television lines, magnetic 
coding and storage of braille characters on cassettes with their dis- 
machine 8peClal. • and modification of an existing ™dlng

”X“u ..
Importance

Emphasis should be placed on achieving the goal of increased in- 
their f0r handicapped individuals; i.e. technology applied to modify 
informal ^^^n^nt including functions for daily living, mobility 
benefit fromatthCnTn-C3^On’ empl°y“ent- ReadinS Programs could 
oenetit from technological research in the following wavs- (1) i nformaHo^ 

conn? ? thereby minimizing delays and expense currently en- 
brariere? TUn8 of often bulkY materials from cooperating li-

and ^d d^’ and <2) 1OWer C°8tS °f Prying and circulating 
S c„X, result n.tion.ld. f„„ th. f«r
linvs u 1 storage space, and fewer personnel for multiple hand­
le j J over-tightening budgets, it is imperative that the best use 
would °f.exlstln8 funds “d that duplicative efforts be avoided. This 
ledi? Coo^dlnatlon and sharing of information by people know-
tS \^°Ut 6 many resources and services available to handicapped

to L?' d lnpUt Sh°Uld be invited fr01" all disciplines that seek
thph9^hdrSabl Persons reach their maximum potential. A concern of 
the 96th Congress could be that the National institute of Handicanoed 
inStheCb’ e8tabllShed under (P-L- 95-602), interpret "rehabilitation" 
in the broadest sense.
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4. DISASTER/FIRE R&D

See also item:

19.5 Continental Scientific Drilling Program
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Earthquake Prediction Technology

t-h ext^apolation of work on technology to predict earthquakes in 
the Western States, to the Eastern and Central U.S., will require inno- 
various.

Background

The development of earthquake prediction technology is well under­
way for the Western United states, where two crustal plates of the 
earth are colliding slowly. As the technology to predict earthquakes

’ necessar? to adaPt this technology to earthquakepredictions in the Central and Eastern United States, where geologic 
of^enM because no crustal plates are colliding and evidence

potential earthquakes may be much more subtle, and the mechanisms for 
triggering the earthquakes are not as well understood.

Importance

The Earthquake Hazards Reduction Act (P.L. 95-124) directs the 
President to establish a coordinated multi-agency earthquake hazards- 
reduction program, including the goal of developing earthquake-predic­
tion technology. Such earthquake-prediction technology should be aimed 
not only at the Western United States, but also the Central and Eastern 
States where earthquakes are not as common, but nevertheless pose a sig­
nificant potential hazard. 6
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Fire Prevention and Control

Ever increasing applications of polymeric materials have created 
demands for developing a standardized screening test to evaluate the 
relative toxicities of these materials.

Background t

Polymeric materials are used in numerous applications, but not much 
is known about their properties. A recent National Academy of Sciences 
report points out that "in the built environment, all fire situations 
yield (1) heat, (2) decreased atmospheric oxygen concentration, and (3) 
carbon monoxide. Polymers that undergo pyrolysis or combustion may 
yield varying amounts of heat or smoke, and/or additional specific toxi­
cologic agents, such as hydrogen chloride, sulfur dioxide, hydrogen 
cyanide, and nitrogen oxides. The occurrence and quantity of these 
toxicants vary between various polymers and under changing fire condi­
tions." (NAS, v. 3, Smoke and Toxicity, 1978, p. 7-8.)

With this increased usage, a standardized screening test is proposed 
to evaluate the relative toxicities of these materials. This raises the 
question of what Federal program priorities, timing, and level of effort 
are necessary to develop a meaningful small-scale screening test that will 
identify combustible materials capable of yielding large amounts of toxic 
agents?

Importance

To protect the public, the safe use of these materials in our built 
environment may require a small-scale screening test to identify those 
combustible materials having the great potential to yield large amounts 
of toxic agents. Because the use of these materials continues to increase, 
a major effort might be undertaken as soon as possible to develop an appro­
priate test.
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Monitoring the Federal Emergency Management Agency, Particularly 
as It Relates to the Fire Problem

Emergency Management 
affect the focus on

Monitoring implementation of Reorganization Plan No. 3 of 1978 with 
and Contrl/L t0.h°W,the of the National Fire Prevention
and Control Administration (NFPCA) to the Federal 
Agency (FEMA), under the Reorganization Plan will 
the fire problem.

Background

Fire is one of this Nation's major problems, 
focus on the problem is still necessary. Under the recently approved 
Reorganization Plan No. 3, NFPCA was transferred along with four other 
an6^63 severaldisaster-related programs to form the new FEMA, 
an agency that will be concerned with potential natural and man-made

and continued Federal

It is important that the new agency be monitored to ensure that the 
1S nOt lost am°n8 other disasters. It should be pointed 

, rh v ’ dlStlnCtly Afferent problems from those of floods,
earthquakes, and other disasters in which numbers of persons and the 
property losses can be quite large for a single incident. For fires 
the numbers involved are not as large for a single incident which are 
usually residential fires. However, 7,500 people die annually in fires 
there are 310,000 injured, and property losses exceed $13.6 billion.

Importance

This area is an important new area — the consolidation of emergency 
preparedness, mitigation, and response activities. The combination of the 
ture^'win ur°8ramS’ a11 concerned with disasters, into a single struc- 

wi11 make government more accountable and will provide increased 
cooperation among governments." In addition, it is estimated that the 
reorganization will save between $10 and $15 million a year. It is urgent 
b^othe d-th\Re°r8a^ZatiOn Pla" that the fire pr0bletn is not subsumed 
bv tJe Pr°blem8'.but that importance remains as indicated
by the Federal Fire Prevention and Control Act of 1974.

uno Reorgsmzation Plan No. 3 becomes effective on or before April 1
. A new.dlrector> deputy director, and various associate directors 

thl! Jb aPP°lnted to the new agency. This may be the time to make certain 
that the agency gets off to a good beginning.
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5. ENVIRONMENTAL R&D

See also item:

8.5 Nuclear Waste Management
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Environmental Regulations, R&D, and Technological Innovation

vplnnFpntra7O11riOn.regUlatlOnS and R&D atte“Pt to stimulate the de­
velopment and application of less-polluting technology. There is some 
tion and h pr°8ramS actuaUy stimulate or discourage innova-

r lmPaCtS °n teChn°logy C0“Pa^ to the benefits of these

Background 

bppn DeC^ning leyels of productivity growth in the United States have 
has h a“rlbuted t0 declining industrial innovation, which in turn
ha been partly attributed to the increase in environmental regulations 
Most do not quarrel with the objectives of regulations (e.g., clean air 
end water and better health) but there is concern that the regulations 
jate and dr^-h C°8t8’ incfuding Slowing and distorting the 
rate and direction of industrial innovation. Moreover, some evidence 
indicates that regulation, unless properly backed up with R&D, may en­
courage only incremental changes as opposed to fundamental process

Importance

R&D haJe a h no consensus on whether environmental regulation and 
R&D have a net beneficial or detrimental effect on technological change, 
ne^the one hand, regulation may stimulate innovation by requiring use 
hL? available technology" to reduce pollution. Whole new industries 
Jegulation8inP 8UPPly effluent Contro1 aqoipment. On the other hand,
tifn b £ cases may act to retard or distort industrial innova-

a C°St and time necessary to bring new products to
market and by diverting R&D resources to short-term projects such as end- 
tnrv1?6 Clean“Pl 1116 controversy is indicative of the lack of a satisfac- 

ry framework for assessing socio-economic benefits and costs 
environmental programs. of Federal

Other regulatory issues include the effects of regulatory 
on R&D and innovation and the alleged disproportionate burdens 
£x rms •

uncertainty 
on small

• sr d I! Presidential policy review on industrial innovation
is studying the effects of environmental, health, and safety regulations 

innovation and may suggest policy options to the President.
Some of the issues for Congress include:
(1) ‘

(2)

(3)

(4)

(5)

Are current Federal environmental regulations and R&D programs 
effective in stimulating the development and application of 
new technology that is less polluting and safer?
Does regulation have a negative impact on industrial innova­
tion and, if so, under what conditions?
Should the socio-economic assessment capabilities of regula­
tory agencies be improved? Should they be required to study 
impacts on technology and productivity among other impacts? 
Would partial deregulation or alternatives such as taxes or 
fees be less of a disincentive to innovation?
Are health based or technology-based regulations more ef- 
ective in terms of achieving regulatory objectives and sti- 

----mulating technological change?-—___________ -_ _
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Hazardous Wastes

Pollution episodes in the last two years have identified a ™mber of 
problem areas. Hearings and legislation may be appropriate to address 
issues of siting of waste management and disposal facilities, compensa­
tion of victims, and assessing the cost of cleaning up abandoned pol­
luting waste disposal sites.

Background
Several incidents have occurred in recent years in which old waste 

disposal sites, hazardous and otherwise, have endangered the life a 
health of nearby residents, and polluted ground and surface waters. Re­
cent episodes which have drawn national attention include those at the 
Love Canal, Niagra Falls, N.Y.; Lowell, Mass.; Toone, Tenn.; a«d ^the Re- 
The hazardous waste management program created under Subtitle C of the Re 
source Conservation and Recovery Act of 1976 is not of assistance since 
is directed at the future disposal of wastes, not rectifying pro m 
created in the past.

Importance
The recent’rash of incidents has created resistance to the siting of 

any kind of waste disposal plant near where people live. The residents 
of Wilsonville, Ill. (population 700), persuaded a court to close a site 
near them which industry and State and environmental authorities considere 
a "model facility." Many fear that such action will simply result in the 
same wastes being disposed illegally with far more potential environment 1 
damage in the long run. Also at issue is the compensation of victims such 
as those in Niagra Falls. Leakage of chemicals occurred two decades a er 
the site's closing; the company involved claims it complied with all appli­
cable regulations’^ the time. Who can the victims turn to for redress, 
and who will bear the cleanup costs?
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Underground Stockpiling or Waste Storage

The use of wells, salt domes, and underground caverns for waste dis­
posal or stockpiling of strategic materials.

Background

The increasing need for adequate and safe storage of strategic ma­
terials (such as oil) and the disposal of waste materials (such as toxic 
or radioactive materials) has led to the utilization of underground fa­
cilities. However, the various options for underground storage need to 
be carefully analyzed so that the advantages and risks associated with 
each are fully known.

Importance

With increased emphasis on environmental problems associated with 
the generation of waste materials, many of which are toxic or radioactive 
the need for adequate and safe storage sites for these wastes is impera­
tive. Certain States have already declared a moratorium on the construc­
tion of nuclear power plants until adequate storage facilities for the 
waste fuel are developed. In addition, the stockpiling for strategic 
purposes of large quantities of oil in underground reservoirs should 
be fully evaluated for potential risks — such as oil mobility, tempera- 
ure increase from oil injection, earthquake generation from increased 

pressures, and stability of the reservoir rock.
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Environmental R&D

At issue is whether EPA's research and development is adequate to pro­
vide information on which to base regulations and to assess their benefits.

Background

EPA's R&D is now authorized annually, providing an opportunity for 
regular oversight. Questions of concern include: (1) coordination: how 
well coordinated is environmental R&D, which is conducted under various 
statutes? (2) basic vs. applied R&D: is EPA's R&D program balanced be­
tween basic and applied research, and is EPA's R&D organized to provide 
long-term stability for basic research projects? What is the status of 
EPA's 5-year R&D plan, and what use is made of it? (3) Monitoring: What 
concrete steps are being taken to improve the nation's environmental moni­
toring, which has been sharply criticized in numerous studies?

Importance

Considerations of energy development needs and economic pressures are 
increasingly focusing attention on the bases for environmental regulations. 
Assessments of regulations depend on a good information base. Furthermore, 
basic research on the environment provides the capability to anticipate 
problems and deal with potential problems with less difficulty.

45-884 0 - 79 -6
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Bottle Bill

In early 1979 the interagency Cabinet-level Resource Conservation Com­
mittee will be making a recommendation to the President and Congress on the 
desirability of nationwide mandatory deposits on beverage containers. Do 
the benefits of a bottle bill outweigh the disadvantages?

Background

Three States now have experience with mandatory deposit legislation: 
Oregon since 1972, Vermont since 1973, and Maine since January 1978. Three 
others have recently enacted such legislation: Michigan's law went into 
effect December 3, 1978, and Iowa and Connecticut have statutes that will 
be implemented in July 1979 and January 1980, respectively. Federal fa­
cilities were required to implement returnable beverage systems under EPA 
guidelines of September 21, 1977. The National Park System instituted 
mandatory deposits earlier in 1977 with salubrious effect. A one-year 
test by the Department of Defense at ten military installations is due 
out in December 1978. Proposals for a national bottle bill have appeared 
in every Congress since 1970.

Importance

The bottle bill has occasioned one of the most strident environ­
mental debates. Proponents argue that it would result in conservation 
of energy and materials and a reduction in litter and solid waste genera­
tion, accompanied by net gains in employment and labor income. Opponents 
cite job losses in the affected industries, with newly created jobs being 
low-paying and uninteresting; additional capital investment would be re­
quired for warehouse space, delivery truck fleets, and other equipment; 
and the benefits are challenged. EPA endorsed the concept in 1974 and 
an interim report of the Resource Conservation Committee was generally 
favorable to a nationwide bottle bill. If the final report recommends 
action, proponents in both Houses will surely call for prompt attention 
to the issue by Congress.
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Resource Conservation

"Causes of high waste and low recycling have deep historical roots 
in the economy and public institutions. Major progress in waste reduc­
tion and resource recovery will require a broadly based, long-term 
strategy that considers ways of improving the market incentive system 
as well as more direct efforts at technological and institutional de­
velopment." (EPA Fourth Report to Congress: Resource Recovery and 
Waste Reduction, p. xi).

Background

The Resource Conservation and Resource Recovery Act of 1976 set 
national goals of reducing the amounts of solid waste generated, re­
ducing overall resource consumption, and utilizing recovery resources, 
among others. Accomplishing more with less, and seeking to moderate 
demand instead of searching for means of increasing supply are two of 
the unfamiliar paths available.

The Brookings Institution, under contract to the Environmental 
Protection Agency, held a three-day seminar on January 15-17, 1979 
to explore policies in this area.

Importance

The policies needed to implement these goals sometimes go against 
traditional American ways of doing things. As EPA's Fourth Report ob­
served, "Conventional disposal and fossil fuels and virgin raw materials 
appear to have been subsidized and favored by market failures and govern­
ment practices." Society at large has paid the costs as a result. Modi­
fying government-induced distortions and removing disincentives is not 
only difficult but should be brought about with maximum reliance placed 
on market forces.
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Resource Recovery

Should EPA's resource (materials and energy) recovery activities be

<p« •■••• t».» xt did.

Background

predecessor HEW) V Y Pr°8ranl was located in EPA (and its
Jirontn } the raw material, waste, was a subject of en­
vironmental concern. The original Solid Waste Disposal Act of 1965 was 
an amendment to the Clean Air Act, aimed at reducing pollution from in­
cinerators and smoldering open dumps. Further study showed a threat to 
ground and surface waters from leachate and runoff, respectively Re-

WaS made a tOpiC °f Federal interest in the 1970 and 
itIV W1 °Ut ““ch thought being given to any possible change in 
its bureaucratic home. s

Importance

technS ! ?ed hlS actlvxty a stepchild of EPA whose R&D and 
technology transfer functions never smoothly fit in with the agency's 
mission of environmental regulation. The Resource Conservation and Re- 
"”7 Act of 1976 EPA regulator, po„„ ln tBe „„ of 
the Star«8rment; u leadership and tutorial function in assisting 
the State? to set up their own waste management programs. Current re­
organization within EPA's Office of Solid Waste downplays resource re­
covery ,(according to news reports) at a time when the Department of 
Energy s energy recovery program and the Department of Commerce's re- 
anUR&D nX°Very P™gram are. mowing. The Bureau of Mines also maintains 
a“ P- 8 g«eaucratically speaking, the Federal resource recovery 

: “.“e n^i tbi' •» -pp^m. ci- «...
assess the leadership function, and order our forces accordingly.
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Sludge

What are the long-term strategies for dealing with the disposal of 
sewage sludge?

Background

Sewage sludge, the mud-like residue of the municipal sewage treatment 
process, is generated at a rate of approximately 7.3 million dry tons per 
year. Another estimate puts it at 300 million wet tons per year. Further­
more, it is estimated that by 1990 the amount of sewage sludge requiring 
disposal could triple as a result of secondary treatment requirements un­
der the Federal Water Pollution Control Act.

In recent years municipalities have disposed of their sludge through 
ocean dumping (15 percent), incineration (35 percent), landfill (25 per­
cent), and land application (25 percent). However, environmental legis­
lation has called for ocean dumping to end by 1981, and incineration has 
been made much more expensive by pollution control requirements. Research 
into energy recovery is underway, and practices such as composting are 
gaining more attention. Increasing amounts appear destined for the land, 
but even here stricter controls are being applied to guard against threats 
to ground and surface water. There is also debate in the scientific com­
munity over the threat posed by heavy metals and pathogens. As progress 
is made in the fight against water pollution, the sludge problem increases, 
and financially strapped communities are calling for more Federal assistance.

Importance

From being treated as a secondary aspect of water pollution control 
and solid waste management, sludge disposal and use has emerged as an issue 
in its own right. The General Accounting Office recently said that effective 
Federal leadership is required to promote a comprehensive national sludge 
management policy. 1 / In response to legislative mandates in the FWPCA, 
as amended, and the Resource Conservation and Recovery Act, EPA is developing 
documents effecting such a national policy. To accelerate the beneficial 
use of sludge, the Congress may wish to consider whether additional research 
and development funding is required to develop new ways of treating waste­
water and sludge to resolve the heavy metals and pathogens problem which is 
a major obstacle to increased land application. Also, energy recovery 
through pyrolysis and copyrolysis with municipal wastes has been demonstrated 
in pilot projects but has yet to be proven in full-scale operation, partly 
because the costs and risks are too large for municipalities to bear alone. 
Additional Federal research funds may be appropriate here, as well.

1 / U.S. General Accounting Office. Sewage Sludge — How Do We Cope With 
It? (CED 78-152) Washington, U.S. G.A.O. September 1978: 28.
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6. ENERGY: ADVANCED AND OTHER ENERGY R&D ISSUES

See also item:

14.10 Space Program Contributions to Solving 
the Energy Crisis
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Department of Energy Programs in Alternative Energy 
Technologies and Energy Conservation

The Department of Energy appears to be limiting, or reducing, its 
programs to develop new energy technologies in favor of promoting the 
early commercialization of existing technologies which may not be able 
to be made commercially competitive. In addition, the Department of 
Energy has yet to mount a coherent and effective energy conservation 
program, even though existing knowledge and technologies could produce 
considerable energy savings, particularly in city operations. It may 
be appropriate to review DOE's priorities and objectives in each of 
these areas.

Background

In the Federal Non-Nuclear Energy Research and Development Act of 
1974 (P.L. 95-577), Congress mandated that the Energy Research and De­
velopment Administration (ERDA) undertake a vigorous effort to (1) de­
velop and commercialize non-nuclear energy technologies and (2) develop 
and implement energy conservation technologies. This act also required 
the Administrator of ERDA to submit to Congress an annual report detail­
ing ERDA's plans and activities in research, development, and demonstra­
tion aimed at perfecting and discovering alternative and energy conser­
vation technologies. This report was to contain a plan for future acti­
vities including specific discussions of: anticipated objectives to be 
achieved; the economic, environmental, and societal significance of the 
various programs; and the total estimated costs of such programs, in­
cluding a statement of both the Government's and industry's share of the 
financing.

■Riese responsibilities were transferred to the Department of Energy 
upon its creation. However, unlike ERDA, DOE has broad economic acti- 
vities which appear at times to conflict with the research, development, 
and demonstration activities mandated to ERDA. DOE is now placing great 
emphasis on the commercialization of existing technologies, possibly at 
the expense of the underdevelopment of new technologies. It may be sig- 

that the latest mandated annual report to Congress was signifi­
cantly smaller and far less detailed than the reports submitted by ERDA, 
and did not contain much of the information stipulated in P.L. 95-577.

An over-emphasis on the commercialization of alternative energy tech­
nologies by DOE may produce serious consequences. There is no certainty 
that the existing technologies are now, or will ever be, reasonably effi­
cient and able to compete with the best technologies that might eventually 
be developed. In some cases, totally new technologies may have to be de­
veloped. In other cases, fairly major revisions in technology will prove 
to be needed before energy, or energy fuel, can be obtained at lowest 
cost. By focusing on the earliest possible commercialization of the 
technological approaches that are now under development, DOE may be
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establishment of research 
or in industry — which 
are much better than what

curtailing, weakening, or discouraging the 
programs — either in its own laboratories 
might ultimately produce technologies that 

ayai*able or under develooment. While it may be reasonable to 
seek early improvements in such areas as lighting and electric motor 
design, the energy technologies for the production of synthetic liquid

■ °r Prod“cln8 Photovoltaic electricity, for producing electricity
•• H MHD’ forth> woYld appear to need considerable refinement toeconomically competitive, and some of the existing technological ap- 
Thu«C^rh may.nOt be caPable of further significant improvement.
hus, there is good reason to inquire whether DOE's general emphasis 

on commercialization, and its organizational restructuring to pro­
mote early commercialization of all possible technologies, is an ap­
propriate course of action when the world's commercially available 
petroleum resources seem to be increasing and when there appears to 
e a decreasing likelihood of shortages in the foreseeable future.

It might be wiser to use the time available to pursue vigorous re­
search efforts aimed at understanding and "stockpiling" technologies 
against the day when they will be needed. It might be particularly 
wise not to promote the commercialization of any process whose pro­
duct has no short-term prospect of being economically competitive in 
the marketplace. By prematurely capitalizing plant and facilities 
or.processes that can only compete under Federal subsidies, we may 

be locking ourselves into" production facilities that can never be 
made competitive, but which will be too expensive to be "junked" in 
favor of other technologies.

In addition, DOE seems to be making little effort to mount a 
vigorous and coherently managed energy conservation effort. The 
several relevant aspects of energy conservation which lie within 
DOE s responsibility are administered through several offices in the 
agency, with no single senior person responsible for producing a sue 
cessful energy conservation program. Though a great deal could be 
done without invoking new technologies to make sizable energy con­
sumption reductions in the operation of city governments, DOE has 
no programs dealing directly with cities in general and no effort 
to help cities to retain their personnel to improve efficiency 
Nor does there appear to be a set of firm objectives, with time­
table, in DOE's conservation program.

FynaHy» DOE's R,D, and D programs cannot be assessed in de­
tail without the annual reports to Congress mandated under P.L. 95- 
577, nor can its general strategies and timetables be determined 
without such a document•
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Energy Technology Commercialization

The Department of Energy is making a concerted effort to effect the 
early commercializations of the technologies which it has been developing 
for (1) the production of energy, (2) the production of energy fuels, and 
(3) the conservation of energy. This raises questions about whether an 
emphasis on commercialization will weaken DOE's effort to discover totally 
new technologies and to make major improvements to known technologies, 
and about whether the possible economic problems and impacts of large 
scale commercialization are able to be handled.

Background

The Department of Energy has reviewed the energy technologies which 
it has been seeking to develop. Several have been selected for immediate 
commercialization efforts by DOE, which will make a vigorous effort to 
overcome institutional and economic barriers to their use. This effort 
may require the creation of new markets and new products and production 
facilities. It may alter the demands on the Nation's energy distribution 
system. In some cases it would seem to require the use of price supports, 
subsidies, and/or tax write-offs. These measures might create a sub­
stantial and unbounded liability on the Treasury, unless appropriate li­
mitations are applied. In addition, there may not be sufficient capital 
to create the new plant and distribution facilities needed, and in some 
cases the adoption of a new technology may create materials shortages.

In a more general sense, the commercialization effort raises a sig­
nificant question about DOE's priorities and objectives. There would 
seem to be the possibility that DOE's emphasis may be shifting from re­
search and development to produce new, and optimal, energy technologies 
toward the commercialization of those technologies that now exist or are 
known. If this shift is in fact occurring, then it could have a large 
effect on DOE's research programs, which would seem to need further 
strengthening in some areas — particularly in fossil fuels research 
according to recent statements by some senior DOE officials. Whether 
intentionally or not, it may be that DOE will no longer seek to de­
velop and stockpile energy technologies for use when commercial con­
ditions warrant, but will now seek to raise commercial interest in 
those technologies that now exist and to circumvent, where necessary, 
the economic factors which inhibit their commercial viability. Thus, 
the commercialization effort may have a significant effect on DOE's 
RAD policies and activities.

Importance

D&E's commercialization effort raises a number of questions that 
merit an early examination. One of these is whether DOE will, con­
sciously or not, diminish its effort to discover and develop reliable, 
workable, and economically competitive energy technologies in favor of 
promoting the use of those technologies which are now under development. 
Another question is whether, with the current abundance of petroleum 
supplies, it is wise to promote the adoption of technologies (particularly
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for the production of potentially large quantities of fuel) which may 
be less than optimal in efficiency and cost. Once production processes 
are underway, industry may be reluctant to junk a technology, particu­
larly if a reasonable profit is assured under some sort of Federal as­
sistance program. Another question is whether reasonable incentives 
can be found to interest industry in alternative energy sources given 
the amounts of capital available and the market risks involved, as 
well as the possible dislocations that may be produced in production 
facilities and in the marketplace. The costs of implementing a major 
commercialization effort could prove to be unattractive.

Alternatively, the costs of maintaining a dependence on foreign 
sources of oil at current growth rates, or at current levels, might 
legitimatize a national sacrifice in favor of early commercialization. 
Inflation, and the value of the dollar, are certainly matters for con­
cern, although there is debate about their immediate connection to the 
price of petroleum and the balance of payments. It can also be argued 
that domestic security requires domestic fuel supplies for military 
operations. Thus national imperatives may require a vigorous commer­
cialization effort. In addition, it can be argued that AEC and ERDA 
did not make a sufficient effort to "get technologies off the shelf 
and into use"; and that because there was little sense of urgency for 
commercialization, the pace of energy R&D was less than it should have 
been. In this regard, the commercialization effort may be of signifi­
cant benefit to DOE's R&D effort, and could bring daily decisions into 
a focus that had heretofore been missing. Finally, it can be argued 
that actual production experience is the only way to overcome a great 
many technical problems, and that production experience reduces the 
chance of unexpected problems in the future. The question then might 
be that of how much production experience is necessary to iron out 
problems and to accurately project prices of the products involved.
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Federal Energy Conservation Programs

Efforts to promote energy conservation involve the operations of 
cities, of industry, and a great many areas of personal decision and 
lifestyle. As a result, the various Federal offices which need to ad­
dress facets of the energy conservation program are spread through a 
number of agencies. Their efforts could well be better coordinated under 
effective leadership if greater energy efficiency is to be achieved.

Background

There is a consensus that energy conservation is an important 
national objective, yet progress is conserving energy seems slow. 
This is not to say that there are not impressive examples of energy 
conservation to be found. Large industrial users of electrical power 
are installing more efficient motors, other industries are installing 
more efficient boilers, and large office buildings are opting for co­
generation of electricity and heat. In addition, the fleet mileage 
standards for automobiles will increase according to standards es­
tablished by law. On the other hand, progress in conserving energy 
in other areas has been slow, even though a good deal could be done 
on the basis of existing technology and even more impressive gains 
might be able to be made if there were better understanding of the 
economic, social, and behavioral sciences involved.

In any case, there is limited promise of success for any conserva­
tion effort that does not offer a comprehensive approach to the problems 
at hand. For instance, cities offer an attractive opportunity for energy 
conservation. Even though much can be accomplished, such beginning mea­
sures as changing to high efficiency street lighting, operating a city's 
buildings in a more energy efficient manner, or making more efficient 
use of a city's motor vehicles, are often hard to achieve. Cities com­
plain that they are ignorant of what measures have proved helpful and 
that they do not know how to acquire the relatively few trained people 
they would need to mount an energy conservation program on that modest 
level. More substantial energy savings might be obtained by creating 
economic and other incentives for conservation by including energy as 
a prime consideration in land-use planning and zoning, and in property 
assessment. Current planning, zoning, and assessment methods favor the 
profligate use of private transportation and maintain current patterns 
of energy use.

Architectural and community design are other areas which offer op­
portunities for significant energy savings. Though the energy standards 
being, or about to be, required by FmHA and FHA may have a considerable 
impact on the single family housing market, community and building de­
sign is ripe for improvement. Yet there is no Federal program that 
seems to be addressing this area effectively.

Finally, individual habit patterns of energy use will ultimately 
have to be changed if energy conservation is to become a true reality. 
Economics (i.e., higher prices) is not necessarily the only means, 
or the best means, for effecting such change. For instance, higher
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fleet miles for autos may simply permit people to drive even further 
than they might with low mileage autos, with the result that gasoline 
consumption is not greatly affected and the dependence on autos is in­
creased. In addition, a major swing to cogeneration in industry and 
large buildings may increase the expense of maintaining electrical 
and gas distribution systems to smaller users. Thus, the problem of 
energy conservation must be handled on a comprehensive basis which in­
cludes all sectors of the community, all types of uses, and factors 
other than the economics of fuel and energy.

Importance

Energy conservation is a worthwhile goal that arguably requires a 
coordinated national program. At present, agencies such as the Departments 
of Transportation, Agriculture, and Housing and Urban Development, and 
the Environmental Protection Agency are individually responsible for 
important elements of the energy conservation program in addition to the 
Department of Energy, yet all their efforts need to be coordinated into 
a single effort that can be effective. This would seem to be a matter 
where appropriate legislation might produce worthwhile results.

In addition, at present there is little understanding of how to 
incorporate energy considerations in city planning, zoning, and assessing. 
This in turn is related to the problem of how people might be induced to 
change their uses of energy by non-coercive measures and by measures that 
are not likely to work an economic hardship on certain groups in society. 
These are areas in which imaginative research needs to be done. Other 
areas include architectural and community design.

Finally, Federal energy programs need to begin to deal directly with 
levels of government other than the State level. Cities and communities 
need direct technical help in mounting comprehensive energy conservation 
programs, both in dealing with city operations and in dealing with the 
various private users of energy. The research and development needs in 
this case may be only partly technical in nature; the major problems may 
lie in the economic, social, and behavioral sciences.
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Solar Commercialization: The Need for Comprehensive Federal Policy

There is some evidence that solar technologies will have difficulty 
penetrating commercial energy markets even after their technical and economic 
feasibility has been demonstrated. Federal action may be required to help 
move technologies into commercial use after the R&D phase is completed. 
It is yet unclear, however, exactly when, how, and to what extent the Federal 
Government needs to become involved in the solar commercialization process. 
Background

A cohesive Federal program in solar energy research and development 
was set forth in 1974 following the Arab oil embargo (P.L. 93-473, the 
Solar Energy Research, Development and Demonstration Act of 1974). Since 
that time the Federal program has focused on establishing the technical 
and economic feasibility of the various technologies included under the 
"solar" rubic, and bringing those technologies to the point where they can 
compete in conventional energy markets. Important technical progress has 
been made, but solar technologies still lack the commercial appeal neces­
sary to attract a major market. It appears that if left to normal market 
forces, solar technologies will not penetrate the conventional fuels mar­
ket fast enough to make a meaningful impact on the U.S. energy supply at 
least in this century. Federal intervention in the solar market may be 
necessary to speed the commercialization process, but existing policy does 
not adequately address the Federal role in solar commercialization.

Importance

Federal policy in solar commercialization is arguably needed, first, 
to expedite the mass installation of solar energy systems (if that course 
of action is found to be in the national interest), and second, to avoid 
problems which could result from policy being set piecemeal instead of in 
the framework of a long-range national plan.

Expedite installations. Solar technologies rely on a diffuse, inter­
mittent energy resource, which means that regardless of the technology em­
ployed (wind electric generators, water heaters, biogas generators, wood­
burning stoves, etc.), thousands, even millions, of solar units must be in 
use to make a meaningful impact on the U.S. energy supply. For example, 
as many as 35 million homes must be equipped with combined solar space and 
water heaters in order to save the energy equivalence of one million barrels 
of oil per day (500 square feet of solar collector per home, averaged over 
the entire year). The very large number of units required for a meaningful 
impact helps create a sense of urgency to begin mass installations as soon 
as possible.

Avoid piecemeal policy. There is general agreement in Government and 
industry that to accelerate market penetration, some degree of Federal involve­
ment in the solar market may be called for. Indeed, Congress has already 
exercised solar commercialization policy options; i.e., tax credits and 
below-the-market rate loans for certain residential and business uses of 
solar were included in the National Energy Act. However, policy actions 
taken thus far have not been in the context of overall national policy and
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may prove inadequate or even harmful to the industry in the long-run. It 
is also possible that pressure will develop for similar action to be taken 
on other solar technologies as they approach commercial feasibility. These 
possibilities, coupled with a sense of urgency to begin mass installations, 
suggest that the need to establish comprehensive Federal policy in solar 
energy commercialization for the near-, mid-, and long-terms.

Formulation of a national plan for solar commecialization will be a 
complex task requiring policy judgments on an array of technical, economic 
and social issues in solar energy, made within the context of our long- 
range plans for other energy supply options. Some of the issues which 
might be considered in formulating a national plan for solar commercializa­
tion include:

- What is the need for, and what do we know about, the role of solar 
technologies in meeting future U.S. energy requirements?

— What is the role of the private sector in the implementation of 
solar technologies?

- Should today's energy technology development direct or follow 
society's future course in energy?
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Oversight of the Department of Energy Geothermal Energy Program

After a period of very little growth, the geothermal industry is showing 
signs of increased activity. With institutional constraints to geothermal 
commercialization being studied, and in some cases removed, the technical 
aspects of the resource (an area of DOE responsibility) will become more 
important to future geothermal development success. Committee oversight 
may be warranted in this area.

Background

The purpose of the Federal Geothermal Energy Research, Development, 
and Demonstration program is to accelerate the utilization of the domestic 
geothermal resource by stimulating private industry and local power author­
ities to commercialize these resources for the production of electric power 
or for direct heat applications. DOE plans for accomplishing this objec­
tive are concerned principally with developing economically viable and en­
vironmentally acceptable technology. The technical objectives are to reduce 
both the costs and uncertainties of geothermal reservoir exploration, assess­
ment, development, and utilization; to develop and demonstrate the most cost- 
effective heat exchange and energy conservation technologies for use over the 
widest possible range of geothermal fluid temperatures and salinities; and to 
develop and demonstrate technology for acceptable control of enviornmental 
impacts. As a part of the demonstration program, the selection of a proposal 
for a cooperative agreement for the design, construction, and operation of 
geothermal electric power demonstration plant utilizing a liquid dominated 
hydrothermal resource was made on March 31, 1978. Other technological ef­
forts by DOE include: the development of a diamond chain-bit drill, a 
direct-contact binary cycle heat exchanger, a helical-screw expander well­
head generator, and a descaling water jet.

Importance

The selection of a demonstration plant utilizing an existing technology 
(single flashed steam system) rather than a more advanced technology (binary 
system) made on the basis of business and management factors may be appro­
priate for oversight interest. Also of interest to the committee may be the 
progress in DOE research on geothermal technologies, including the prospects 
for the commercialization of some of these developments.
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Development and Use of Geothermal and Ocean Energy Resources

In view of the present energy situation, it is prudent to explore all 
possible avenues to clean and adequate energy supplies. Renewable energy 
resources, like geothermal and ocean energy resources, are of particular 
interest and importance, as part of a future mix of energy sources, in 
fulfilling the Nation's energy needs.

Background

To respond to the prospect of energy shortges, researchers on campuses, 
industry and Government, Members of Congress, and Federal energy officals 
are looking with a sense of urgency at alternative sources of energy. The 
great global effort to find and develop new sources of energy encompasses 
not only the 30Z of the Earth's surface covered by land but extends to the 
greater part covered by water. In this regard, attention has focused on 
the renewable energy source potential of (1) geothermal resources, and 
(2) the world ocean.

Geothermal deposits are thought to contain an enormous amount of heat 
and, thus, enormous energy potential. But most of this energy is so diffuse 
that recovery of potential economic significance is indicated only in areas 
where the Earth's heat has been concentrated into restricted volumes. Even 
the best of these geothermal deposits is comparatively low-grade in energy 
quality when used to generate electricity. The direct use of geothermal 
waters, however, is achieving practical and widespread use on a regional 
basis for space heating, process heat, and agricultural purposes.

In the world ocean, several possible sources of energy have been recog­
nized that are unique to the ocean environment. The disadvantage common to 
these oceanic energy sources is their dispersion over wide areas of the Earth's 
surface, a characteristic resulting in energy of low quality or density. This 
circumstance may preclude their efficient use for power generation, except 
at locations where the energy resource potential is substantial in magnitude 
and concentrated or where conventional energy systems are neither available 
nor feasible. In addition to the possibility of transmitting electricity 
to mainland distribution grids and process industries ashore, it has been 
proposed that the power be used on-site for energy intensive refining and 
manufacturing processes at ocean energy industrial complexes (OEICs).

It may be appropriate for the committee to, on a continuing basis, 
assess the changing character of the status and technological prospects for 
geothermal and ocean energy, to probe the potential significance of the role 
they could pay in easing the strain on U.S. energy resources, and to inves­
tigate the adequacy of the Federal efforts in geothermal and ocean energy 
systems R&D and their relative priority in Government programs for develop­
ment of new energy sources. Particularly important are investigations of 
barriers and constraints to the development of new energy sources. The 
domestic geothermal industry has been impeded by institutional barriers 
such as leasing arrangements which just now, after several years, appears 
to be working properly; an uncetain tax situation; and long delays in ob­
taining permits for development and construction at all levels of Government.
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Renewable ocean energy systems will be operated in oceanic areas which in 
some instances may lie beyond the limits of any national jurisdiction, and, 
at a time when the law governing use of the world ocean is in flux, their 
eventual deployment could pose a new dimension of legal and institutional 
problems, including international jurisdictional issues; spatial and emerging 
oceanic use conflicts; regulatory and liability aspects; domestic and inter­
national environmental aspects; and financing and investment uncertainty.

Importance

The energy produced by these alternative energy sources will by no 
means eliminate the need for other power generation sources. But even if 
geothermal energy and ocean-generated energy are not by themselves solutions 
to the energy problem, they have a contribution to make, however small, as 
part of a mix of alternative energy sources and to the overall energy needs 
of the Nation. Continuing identification, consideration, and resolution 
of the legal, political, institutional, and environmental constraints are 
viewed as fundamental to full and productive utilization of these energy 
resource bases.

45-884 - 0 - 79 -7
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Stimulating Industry Participation in Fuel Cell R&D

One industrial company has dominated the field of first generation 
(phosphoric acid) fuel cell technology. Many people believe that develop­
ment of second generation (molten carbonate) technology and fuel cell com­
mercialization could be hastened if there were greater industrial partici­
pation and competition in fuel cell R&D.

Background

United Technologies, Inc. has been involved in fuel cell R&D for many 
years and has devoted significant funds of its own to this work, as well as 
being supported by utility and Federal funds. The company is developing the 
4.8 megawatt (MW) demonstration fuel cell power plant for the Department of 
Energy based on its first generation phosphoric acid technology. It now 
appears that the best candidate technology for commercialization is not the 
phosphoric acid fuel cell, but rather the molten carbonate, second-generation 
fuel cell. This latter technology lags about five years behind the phosphoric 
acid technology because neither the private nor the public sector has devoted 
extensive funds to it.

There are a number of significant research and development problems 
which need to be' studied prior to commercialization of fuel cells. Though 
Federal funds for fuel cell development have increased rapidly in the past 
few years, fuel cell research is very expensive. Due to budget constraints, 
only one advanced fuel cell technology, molten carbonate fuel cell, can be 
supported at the level required for successful implementation. This single 
advance technology approach offers substantial risk. If there were greater 
industrial participation, other alternatives could be explored in depth. 
The General Electric Company, under grants from DOE and the Electric Power 
Research Institute (EPRI), is now studying the molten carbonate technology. 
However, GE is not putting significant funds of its own into fuel cell studies. 
Until the industrial research base is broadened, input to advanced fuel cell 
technology development will not be competitive and there will be higher risk 
in developing only one technology which, though it appears promising, may 
not eventually be viable economically or technologically.

Importance

Fuel cell powerplants have been recently chosen by DOE as one of two 
energy conversion technologies to serve as the test cases for intensive com­
mercialization efforts. However, extensive research and development is es­
sential for fuel cells to realize their near-term potential for commerciali­
zation. If industrial participation and competition could be stimulated, 
it might lead to earlier resolution of the major problems inhibiting fuel 
cell commercialization. In reviewing DOE's commercialization plan for fuel 
cells, and DOE's request for funds for the fuel cell program, the 96th Con- 
gresss will be assessing suggested ways to stimulate greater industrial in­
volvement, thus ensuring greater effectiveness of Federal funds for fuel cell 
development.
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The Role of National Laboratories in Energy R&D

The Department of Energy, as successor to the R&D facilities and 
capabilities of the Atomic Energy Commission and the Energy Research and 
Development Administration, possesses an R&D resource of international 
stature. The issue is whether DOE is managing this resource effectively 
enough to satisfy both national energy and national energy R&D goals.

Background

The DOE laboratories include eight major multiprogram energy R&D lab­
oratories, like Argonne National Laboratory, Brookhaven National Laboratory, 
Lawrence Berkeley Laboratory, Lawrence Livermore Laboratory, Oak Ridge Na­
tional Laboratory, and Los Alamos Scientific Laboratory; four specialized 
laboratories, like Ames Laboratory; five Energy Research Centers (ERCs) 
specializing in fossil energy R&D; 23 "program dedicated" laboratories, like 
Fermilab; and a number of additional production plants and other operations. 
Most recently, the Solar Energy Research Institute (SERI) was established 
at Golden, Colorado. Also, a number of new regional solar energy centers 
will manage contracts for the conduct of solar energy R&D.

When the first R&D facilities were established under the AEC following 
World War II, the research effort was concentrated almost exclusively on 
nuclear energy, particularly military. After 1960, however, the AEC's man­
date was enlarged to include nonnuclear R&D also. This mandate has continued 
to be expanded throughout the brief existence of ERDA and, now, under DOE. 
Currently, DOE has major program activities in fossil energy R&D, solar and 
geothermal energy R&D, the environmental and biomedical aspects of energy 
use, energy conservation, and commercialization as well as its traditional 
areas of military and nonmilitary nuclear energy R&D.

Importance

The proper or most effective role of these national energy laboratories 
in DOE operations and national R&D goals has not yet been determined by the 
Congress. Organizationally and administratively, the DOE's use of the energy 
laboratories is more a result of historical development and patchwork than 
it is of a rationalized approach to the use of this important national re­
source in an overall national energy policy.

Tne House Committee on Science and Technology has begun to examine the 
complex R&D structure of DOE. The interrelations between the Department's 
major program structure, the field organization, the contractor-operators 
of the laboratories, and the laboratories themselves; the level of basic re­
search; and the relationships of the laboratories with academia and industry, 
are areas all susceptible to in-depth analysis in the 96th Congress. The 
issue of perhaps basic importance now is how a proper balance can be achieved 
between energy policy formulation and program management at the headquarters 
level, and R&D creativity and professional development and morale at the lab­
oratory level in the complex organization that is DOE.
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Timing the Deployment of Alternate Energy Technologies

tinn “evel°P“ent« of recent y^rs suggest that historical patterns of transi- 
been noteAJ^ technolo8ies may be changing. For example, it has

h d h hT transitions from wood-burning to coal-burning, and from 
coal-burning to oil-burning required about 60 years. Some persons now think 
that looming constraints, such as exhaustion of some resources, or the pos­
sible discovery of deleterious effects of some technologies arising from 
greater attention to environmental research, may require more rapid transi­
tions, and fewer gradual transitions, than in the past. Consequently, some 
Persons believe that shorter transition periods would have to be more ex­
plicitly and more centrally planned.

Background

If it can be known what technologies and resources will be available 
and when and at what cost they will be available, what kinds of further 
knowledge can or must be obtained, by deduction from the above and other 
resources, to choose a national course through a transition period of 
specified duration? Are there known methods of management science or econ­
omical development analysis for sequencing technological transitions? 
What general kinds of knowledge may be needed for decentralized (individual) 
decisions. What general kinds of knowledge may be needed by the legislative 
and executive branches of government?

If a sudden and large change would occur in the conditions which are 
considered to be fixed and known — for example, if conclusive new scientific 
evidence, or irresistable and seemingly permanent political developments, 
would require that at least one technology be abandoned with maximum urgency 
in favor of an alternate arrangement — what steps would a rational govern­
ment take now, assuming that such a future necessity might occur? What 
steps would a rational government take to identify areas of relatively vague 
scientific definition, or relatively unpredictable political future, from 
which an unexpected condition might arise? What steps might a government 
take in the present to speed or to slow the clarification of scientific or 
political ambiguity, perhaps increasing or decreasing thereby the interval 
in which adaptive measures could be taken?

What are the factors which limit the rate at which a given technology 
can be phased in or out of general use, and how are these factors different 
among distinct technological areas? For example, how do the factors differ 
which might limit the rates of growth in utilization of nuclear fission, 
coal conversion, a new genetic strain for agricultural application, a vaccine 
for a newly virulent disease, and the retrofitting of solar water heating 
to residential structures? How are the feasible rates of phase-out of an 
old technology and the feasible rate of phase-in of a new technology related? 
Is this relationship the same for physical systems and for biological systems?
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Importance

For energy technologies, are there any energy technologies for which 
the relationship between energy payback and the maximum likely phase-in rate 
is such that the technology, taken as a system, will be a net energy sink 
for a period or years or decades? For any such technologies, does this condi­
tion argue best for pushing their expansion hard and early so they will be in 
place before fossil energy stores are exhausted in less provident investments, 
or does it argue best for limiting the phase-in rate of each technology or 
group of technologies to that which permits its social contribution from an 
earlier date?

The Congress wrote a requirement into P.L. 93-577 that the net energy 
or energy accounting considerations suggested in the above paragraph be ad­
dressed, and some studies have been done. The Congress also approved a 
"swine-flu" immunization program which required production of vaccine on a 
large scale and on short notice, with some consequent legal problems. These 
are among the precedents for a more careful study of general problem areas 
in government-sponsored technology deployment.
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Optimizing Within and Across Energy-Saving Technologies 
(Are We Planning for Use of Energy and Other Technologies Suboptimally?)

This issue concerns the difference between designing more efficient 
physical objects and devices to do substantially the same job that previous 
objects and devices did — and the creation of new conceptual complexes of 
objects and devices which could accomplish similar social and personal pur­
poses, but eliminate or radically alter some of the intermediate means to 
these purposes.

Background

Residential and Commercial Structures. The Nation has programs to 
improve the architectural design of both residential and commercial struc­
tures, individually, for energy efficiency. However, the deep dichotomies 
between residential and commercial structures, and residential and commercial 
zoning patterns, mean that people work far from their homes, expending 
time and energy in daily transportation back and forth. Also, maintenance 
of separate agglomerations of structures, each of which is populated for 
certain times of the day or week, and largely empty and unused at other 
times, means that heating and cooling systems must be cycled up and down 
with ambiguous consequences to overall efficiency, or that redundant heating 
and cooling systems must be maintained in the sense that many buildings 
must be kept near habitable temperature even while unused, in the expecta­
tion that they will, within hours, be required again to be habitable.

Transportation. There are movements underway to improve the individual 
energy efficiencies of both personal and public systems; for example, cars, 
railroad locomotives, airplanes, telephones, and broadcasting and other 
communications systems. However, the Nation may not be considering fully 
the opportunities to conduct business and personal affairs through altered 
commercial and personal patterns which would require less transportation 
of persons for meetings and appointments, and more use of sophisticated 
and energy-efficient electronic communications, such as video conferencing 
electronic mail, and so on.

Importance

The President was elected in a campaign devoted in part to a discussion 
of efficiency in government. The recent congressional election year produced 
much discussion of a presumed public demand to get "more for less" from 
government. The Federal Government is undertaking moves to increase effi­
ciency in transportation industries by relaxing regulatory barriers which 
retard efficiency. A broader examination of the institutional barriers to 
a less time-consuming and less energy-consuming society generally, going 
beyond examination of those barriers erected by government to regulate the 
private sector, could be a natural extension of these efforts.
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Recent Research on Energy Conservation: Substitutability and/or 
Complementarity Among Energy, Capital, Labor, and Materials

There is much disagreement among members of Congress on the role 
of energy in our economy. This disagreement may reflect in part con­
flicting viewpoints of the "experts" who advise members of Congress: 
specifically, those whose professional background leans more toward en­
gineering and physical science or more toward economics. Research to 
resolve such conflict is proceeding and recent results, or results 
soon to come, may gain the attention of the 96th Congress.

Background

The extent to which energy can be "conserved," while maintaining 
or increasing the level or rate of growth of economic production or 
employment, has been an issue in the 94th and 95th Congresses. A part 
of the controversy results from lack of "expert" agreement on a defini­
tion of energy conservation. To reach a consensus definition of energy 
conservation, and to determine all of the economic effects of conserva­
tion however defined, appear to require consideration of whether energy 
is a substitute for, or a complement with, other factors of final produc­
tion such as labor, capital and (depending on how the problem is formu­
lated) intermediate manufactures. Academic literature published during 
the 95th Congress indicates however that there are not solitary and uni­
versal definitions of "substitute" and "complement," and that unambigu­
ous definitions of these require some subtlety and mathematical sophis­
tication. This literature appears to show that substitution of energy 
and capital for each other (usually considered very plausible on the 
basis of engineering intuition) and complementarity of energy and 
capital in the aggregate economy, are not contradictory, but are com­
pletely consistent. Thus, a basis appears within reach for resolution 
of a chronic debate which at times seemed to pit the professions of 
engineering and economics against each other.

Importance

A conclusive resolution of the research results suggested in the 
Background above could have implications for a substantial number of 
interrelated policy questions, and the way the Congress handles them. 
These policies may include those relating to oil imports and inter­
national financial relationships; availability or shortage of finan­
cial capital at home; unemployment at home; inflation at home; tax 
policy; and perhaps other policies. Factors for consideration of the 
status of this research are (1) the interest the Congress has previously 
paid to the health and development of science of all kinds through es­
tablishment, and annual authorizations for, the National Science Foun­
dation and (2) the possibility that the results of this particular line 
of research may be particularly applicable to the set of energy and 
general economic policy questions given above. A factor against con- 
sideration of the status of this research is that many will find it 
conceptually quite difficult.
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7. ENERGY: FOSSIL ENERGY R&D

See also item:

19.5 Continental Scientific Drilling Program
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Coal Mining R&D—For Production and Health and Safety

Coal-mining productivity has dropped continuously in the past 10 years, 
partly due to the health and safety requirements of the law enacted in 1969.

Background

Coal-mine productivity in underground mines has plummeted since 1969, 
from 15.6 tons per man-day to only 8.5 tons in 1976 — a drop of 45 percent 
in seven years. A similar decline, though not quite so large, has taken 
place in surface mining, from 35—36 tons per man-hour during the years 1968— 
1973, to only 26 tons in 1976 — a drop of 23-26 percent. Although there 
are several reasons, certainly the requirements of the Coal Mine Health and 
Safety Act of 1969 have contributed to a major share of this decline.

Importance

President Carter's energy program, and that of the Congress, both en­
vision a substantially increased role for coal in the U.S. energy-supply 
picture in future years. However, the President's program was predicated 
on a substantially increased proportion of domestic coal production coming 
from surface mining, especially in the West. Constraints caused by the new 
surface mining reclamation law are forcing reconsideration of these propor­
tions, and environmental considerations (principally air pollution) are 
causing mining companies to search for and to mine low—sulfur coal, under­
ground. Much more of this mining will be underground than anticipated 
heretofore, and will be performed under more difficult geologic conditions.

The increased productivity of the 1950's and 1960's (when it more than 
doubled from 4.8 tons per man-day in 1950 to 15.6 in 1969) was due largely 
to machanization. Thus, we must now turn to R&D and technology transfer 
of new ideas, to reverse the productivity downtrend.
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Efficient Underground Mining Systems

The development of safer and more efficient underground mining systems is 
necessary to increase both the safety of the miners and their productivity.

Background

Although domestic coal production has increased in the past few years, 
a smaller proportion is being produced from underground mines — for eco­
nomic as well as health and safety reasons. Underground coal-mine produc­
tivity (tons per man day) has dropped substantially in the past several 
years, in part because of requirements of the Coal Mine Health and Safety 
Act of 1969. Underground production of metals and some non-metals like­
wise faces these problems.

Importance

President Carter's energy program, and that of the Congress, both 
envision a substantially increased role for coal in the U.S. energy-supply 
picture in future years. In order to meet these increased production 
goals, substantially larger tonnages of coal must be produced by under­
ground mining. However, underground coal mining is more hazardous, and 
is more expensive in other ways, than surface mining. The same is true 
for underground metal mining in certain geologic situations.

New research, development and demonstration of mining systems in 
order to upgrade existing technology could bring significant increases 
in production, in a number of areas, including:

- Decreasing the time needed to bring a mine into production;
- Improve productivity by automation of longwall and continuous 

miners in coal mining;
- Improve mine-transportation systems;
- Make feasible the mining of presently marginal metalliferous 

deposits;
- Maximize recovery of metal from ores being mined;
- Improve control of subsidence;
- Improve waste utilization and disposal; and
- Minimize pollution and other environmental damage.
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Coal Liquefaction Program Goals

Over the next few years, DOE's coal liquefaction program is expected 
to require the expenditure of vastly increased sums of public monies. 
A careful evaluation of ongoing programs, future plans, expected results, 
and objectives might be conducted during the 96th Congress. Specification 
and clarification of program goals for the near, middle, and long-term 
time frames seem beneficial.

Background

The current objectives of DOE's liquefaction program are: to develop 
as candidates for commercialization second generation technology that will 
convert domestic coal into clean boiler fuel, distillate heating oil, gaso­
line and chemical feedstocks; to assure technology transfer and improved 
unit operations to support commercial operations; to perform laboratory 
studies and process development of third generation liquefaction processes; 
and to support commercial—scale implementation of second—generation lique­
faction technology at the earliest feasible date.

Some coal liquefaction processes have not been developed beyond the 
laboratory scale or beyond a process development unit (PDU). DOE is sup­
porting pilot plant’testing of some advanced processes, and is beginning 
to support the design and eventual construction of demonstration-scale 
facilities.

Recent operating expenses for DOE's coal liquefaction program have 
been running somewhat over $100 million per year. Plant and capital equip­
ment (construction) expenses for planned demonstration facilities for ad­
vanced Solvent Refined Coal (SRC) I and II processes may require expenditures 
of more than $1.0 billion over the next five years.

Importance

As part of the continuing reauthorization and oversight process, it 
appears timely to review progress made to date on major pilot plant pro­
grams, PDU projects, and design for demonstration facilities. A review 
of the coordination and management of this program seems timely. The future 
of DOE's effort might be reassessed in terms of stated goals and objectives 
of this program and if necessary a restructuring of program strategy, goals, 
and objectives may be desirable.
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Coal Liquefaction—Government/Industry Involvement

Continued advancement of coal liquefaction technology will require 
increased financial support from public and private sectors. In order 
o maintain an aggressive liquefaction research, development, and demonstra- 
Pro^e^i^?0^™”6^71"^3^ relationshiPs ™st be maximized and 
problems impeding progress need to be resolved or reduced. New arrangements 
be nlcessar?^1 lnV°lvement in DOE'S liquefaction efforts may

Background

®°th/ndustrF ^deral Government, jointly and independently
cializatS^DOE technology and to promote its commer­
cialization. DOE conducts its coal liquefaction program with heavy re­
liance on private industry contracts; specifically, it accomplishes its 
wi^cLr 7 thr°Ugh.1the “anegement of programs and projects contracted 
Mani 1° 1 “mpanles> 011 companies or their subsidiaries, and utilities 
Many liquefaction technologies are either coming to, or are already at 

phlch greased financial support from industry appears ’ 
accessary. Greater industrial participation may be necessary over the 

next few years because of limitations placed on the Federal budget"

Importance

As part of the reauthorization and oversight process it i» r
and timely to reevaluate government/industry involvement in DOE's coal 
liquids program and in the innovation of this technolog^, in general
I must be recognized that commercialization of coal liquid tChn^ogies 
TherefoJ th resPonsibility and function of industry.
Therefore, the views and perspectives of industry are of major importance, 

hp and ln"ova^ye way® t0 demonstrate liquefaction technology may 
faciliti«ry‘ ?SS °ptlons include government-owned industry-PperLed 
facilities, equal cost-shared test facilities, and procurement program? 
It is important to consider: Under what conditions would industry^ 
more willing to increase its funding of, and participation in, cooperative 
DOE8nra0ticeeXPedlt?tl?e d*monstration of coal liquids technology? Are 
or practl?e®.or Policies decreasing industry's willingness to advance 
or commercialize liquefaction processes? Are Federal patent practices/policies 
adversely affecting industry involvement in DOE's coal liquids program? 
Ho„ can and should stimulation of the chemical industry involvement in' 
this DOE program be achieved? How can and should a brOad industrial base 
of support be incorporated into this DOE effort?
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Coal Gasification Program Goals

DOE's program seeks to advance low-, medium-, and high-Btu coal gasi­
fication processes that can be used in a variety of markets. Specification 
of program goals, priorities, management of current efforts, and planning 
for the future might be evaluated as part of the authorization process 
providing funds for these diverse efforts.

Background

The overall objective of DOE's coal gasification program is to de­
velop and demonstrate advanced technologies to economically manufacture 
fuel gases from coal in an environmentally sound manner. DOE is currently 
supporting a wide range of coal gas programs including: fixed-bed and 
fluidized-bed gasification, design of a low-Btu fuel gas demonstration 
plant, design of a plant to produce ammonia from coal, high-Btu coal gasi­
fication pilot and demonstration projects, in situ coal gasification, 
peat gasification, and advanced power systems using coal-derived gases. 
For some DOE projects, development is expected to continue to a point 
where industry can construct, with an acceptable degree of risk, a com­
mercial plant based on one or more technological concepts.

Importance

As part of the continuing reauthorization and oversight process, 
it appears timely to review progress made to date on major pilot plant 
programs, process demonstration unit (PDU) projects, and design for 
demonstration facilities. A review of the coordination and management 
of on-going DOE coal gas programs seems timely. The future of DOE's 
program might be reassessed in terms of stated goals and objectives of 
this program, and if necessary a restructuring of program strategy, goals, 
and objectives may be desirable.
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Coal Gasification—Government/Industry Involvement

Continued advancement of coal gasification technology will require 
increased financial support from the public and private sectors. In 
order to maintain an aggressive gasification research, development, and 
demonstration program, government/industry relationships can be maximized 

lmPe ln?. Progress need to be resolved or reduced. New arrange­
ments for government/industry involvement in DOE's gasification program 
may be necessary. r 6

Background

seek Both industry and the Federal Government, jointly and independently, 
ization Zr T ?a?lflCat1lon ichnology and to promote its commercih- 
zation. DOE conducts its coal gasification program with heavy reliance 

ln^USktry oontracts. Specifically, it accomplishes its mission 
erouls , manageraent of Programs and projects contracted with such
groups as industry associations or research institutes and companies 
and engineering or oil companies. Many coal gasification technologies are 
either coming to, or are already at, the stage at which increased financial 
support from industry appears necessary. Greater industrial participation 
?hY °V€r the neXt fe” yearS because °f limitations placed on
the Federal budget. r

Importance

and °f the1reauthorizati°n and oversight process, it is important
and timely to reevaluate government/industry involvement in DOE's coal 
gasification program and in the innovation of this technology, in general 
It must be recognized that commercialization of coal gas technologies is 
or the most part, the responsibility and function of industry. There­
fore, the views and perspectives of industry are of major importance.

New ways to advance the innovation of gasification technology may 
e necessary. Possible options include government-owned industry-operated 
facilities, equal cost-shared test facilities, and positive financial or 
reguiatory incentives. Questions for possible consideration include: 
Under what conditions would industry be more willing to increase its funding 
°f. an<* participation in, cooperative programs to expedite the demonstration 
the willi™0^0' ,teChn010gy? A*6 Practices or policies decreasing 

willingness of industry to advance or commercialize gasification pro­
cesses. Are DOE's patent practices/policies adversely affecting industry 
involvement in DOE s coal gas program? Should and how can stimulation 
of the natural gas or chemical industry's involvement in DOE's coal gas 
program be achieved? How can a broader industrial base of support be 
incorporated into this DOE's program?
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Coal R&D Goals for Electric Power Production

Coal and coal-derived gases are projected to be the predominant fossil 
energy resource for electric utilities in the future. DOE is conducting a 
variety of programs with the objective of advancing technology to allow 
increased utilization of coal to offset the use of oil and gas in the 
utility market. A review of these diverse efforts with attention focused 
on coordination, program goals, and the utilities view of DOE programs, 
might be conducted.

Background
Decreased reliance of oil and gas and increased use of coal for elec­

trical generation is an important part of the President's National Energy 
Plan. In support of this plan, DOE conducts a variety of programs to 
achieve this objective. DOE's programs include: efforts to increase the 
direct utilization of coal in the utilities by developing advanced, highly 
efficient, integrated coal conversion/utilization systems, work on magneto­
hydrodynamics , -fluidized bed systems for electrical generation, underground 
coal gasification projects that produce low-Btu gas for local use in electric 
power generation, and other advanced power systems that address baseload 
electrical generation by central station utilities.

Importance
Considerable research, development, and demonstration work remains 

to be done on some advanced technologies that can utilize coal in electri 
cal power production. DOE supports the advancement of these systems in 
several of its programs. As part of the authorization process, it might 
be useful to consider the overall coordination of these efforts and the 
goals of these diverse programs. In addition, DOE's coal R&D goals for 
electric power production might be reassessed in terms of the recent DOE 
supply iniative studies.
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Assessment of Alternatives for the Demonstration of Oil Shale Technology

- “l * 3 * *̂
and demonstration program (estimated budget authority for FY 79 is about 
enL^^ before°1990* substantially to U.S.

1) What alternative means
of oil shale technology? 
of the most promising oil

Background

Two specific questions bear consideration: 
are available to expedite the demonstration 
2) Is the DOE program focused on the demonstration 
shale processing technologies?

Known U.S. resources
to contain the equivalent
to contain the equivalent ol b^K^b^™
supports the advancement of in situ (underground) processing. ?Thisrtech- 
woild8^ d Pr°Ven tO be.—i-Uy feasible and technologically re HaJle
Xtl “ Water/e?ul^ts for processing, and reduce some impacts 
has not^beT^blX "e technology

ciai size units or modules are operated.
• ?*rrent economic and policy conditions, it is estimated that a; ™ p« £ :x

J r h' d — “y h« the only technology that
IS proven to be commercially viable by this time. 67

Importance 

• T° expedite the demonstration of oil shale technologies, DOE is fund-

% a authorizaClon process, it appears timely to review the manaee- 
shaL progress made on major DOE contracts for the advancement of 
shale processing technology with Occidental Petroleum, Equity Oil Company 
Geokmetics, and Talley Frac. An examination of future DOE program Mans’
S S.rLS.cf'V'"'?'”!: "”le ttthnology .ighi ,1„ b. considered.

1.

2.

Federal Oil Shale Coomercialiralion Test Aee.( S.419, 95th Congress
passed by the Senate); 6 ’
Refocusing of DOE research, development, and demonstation program to 
ncrease participation by major oil companies who own substantial 
shale deposits, and to widen the base of industrial support for 
this program; r

3. Continued support of the Paraho project (and its environmental mon­
itoring studies) which may eventually collapse without continued
federal support; and
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LMFBR Program Review with Emphasis on Program Direction without CRBR

The future of the liquid metal fast breeder reactor (LMFBR) demonstra­
tion project at Clinch River, Tennessee was not decided during the 95th Con­
gress although proposals were heard to either suspend or cancel the Clinch 
River project (CRBR). In the event that the Clinch River project is canceled, 
the question arises as to what will happen to the rest of the LMFBR program.

Background

The United States has been investigating the possibility of using breeder 
reactors, which produce more fuel than they consume during operation, for elec­
tric power generation since the 1940's. In the 1960's, the liquid metal fast 
breeder reactor (LMFBR) was chosen as the best of the several breeder types. 
After operating several experimental LMFBRs, the Atomic Energy Commission 
won congressional approval for constructing a demonstration plant at Clinch 
River, Tennessee, referred to as the Clinch River Breeder Reactor (CRBR) project.

Funding for CRBR began to encounter opposition in the mid-1970's as cost 
for the project escalated sharply. In April 1977, President Carter called for 
cancelling the project because of the proliferation potential of the plutonium 
produced by plutonium breeders. Since that time. Congress and the Administration 
have been debating the future of CRBR, an issue which was not resolved in the 
95th Congress since the authorization bill for Department of Energy (DOE) 
programs which contained funding for CRBR never passed the Senate.

One compromise offered was for Congress to allow cancellation of CRBR in 
return for design studies for a larger LMFBR demonstration plant incorporating 
new proliferation-resistant guidelines, although the Administration would not 
commit itself to ever building such a plant. Another compromise called for sus­
pending CRBR for three years while other alternatives were studied, but with the 
agreement that CRBR would be either cancelled in lieu of another LMFBR program 
or continued at the end of that period.

If one of these compromises is accepted by the 96th Congress, the question 
arises as to what will happen to the rest of the LMFBR program. CRBR is only 
one aspect of the program. Other aspects include the continued operation 
of Experimental Breeder Reactor II, completion and operation of the Fast Flux 
Test Facility, and other LMFBR related research projects in various stages of 
construction. For FY79, the Administration request for CRBR was $13.4 million, 
while the request for the base LMFBR program was $251.3 million.

Importance

Breeder reactors are considered by some experts to be a vital necessity 
for assuring energy supplies in the long term future (post-2000). Since long 
start-up times are required for research and development programs, as well 
as long lead times for constructing nuclear power plants (and in the case of 
breeders, associated reprocessing facilities), decisions need to be made now 
as to exactly what program the country wants to follow. Should breeders be 
dropped as an energy alternative because they are too dangerous in terms of 
nuclear proliferation, or are the risks acceptable because of the necessity of 
breeders for electrical power production? If CRBR is cancelled, the LMFBR 
program will need a new direction to which other LMFBR research can relate 
or the entire LMFBR program could be dropped. These issues will almost assuredly

—arise in the 96th Congress. ________________________________________________________
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Breeder Reactor Alternatives to the LMFBR

In the 1960's, the Atomic Energy Commission chose the liquid metal 
fast breeder reactor (LMBBR) as the breeder reactor concept on which to 
focus research and development attention. In making that decision, the 
AEC passed over other breeder reactor concepts which are now being revived 
as possible alternatives to the LMFBR.

Background

Breeder reactors, which produce more fuel than they consume, are of 
two basic types: thermal breeders, which generally have low breeding ratios 
(the amount of new fuel material produced per amount of fuel consumed) 
and use a thorium/uranium combination for fuel; and fast breeders, which 
have higher breeding ratios and use a uranium/plutonium fuel cycle.

Two thermal breeders have received some attention in the U.S. breeder 
R&D program: light water breeder and molten salt breeder. In addition to 
the LMFBR, there is another fast breeder concept, the gas cooled fast 
breeder. These programs are in various stages of development. An experi­
mental light water breeder began operation at Shippingport, Pennsylvania 
in the fall of 1977. Preliminary results are expected in about three years. 
A Molten Salt Reactor Experiment was conducted by the Atomic Energy Com­
mission in the 1960's, but no other work has been performed since. Non­
breeding gas-cooled reactors have been built in the United States and 
abroad, although no gas-cooled breeder has been operated.

Following President Carter's April 1977 decision to terminate the LMFBR 
demonstration project at Clinch River, Tennessee because of proliferation 
dangers from the plutonium it would produce, Congress began to look at alter­
natives to the LMFBR. One proposal calls for operating breeder reactors 
on the thorium cycle since no plutonium would be produced (although another 
material which can be used in nuclear weapons is produced). If a thorium 
cycle is declared preferable to plutonium, then one of the thermal breeders 
may be better. Fast breeders can operate using the thorium cycle instead of 
plutonium, although with sharply decreased breeding ratios. Nevertheless, 
the best breeding ratio for all the breeder types on the thorium cycle 
is the gas-cooled breeder, not the LMFBR.

Importance

If breeder reactors are considered an essential component of the 
Nation's energy future, decisions on whether to continue pursuing the 
LMFBR or switch to one of the other breeder concepts should be made 
as soon as possible to allow for introduction of breeders when required, 
possibly by the turn of the century. The question of what breeder reactor 
concept to pursue is likely to arise during deliberations on DOE's annual 
budget request.
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Thorium versus Plutonium Fuel Cycles

Breeder reactors can operate on either the plutonium or thorium fuel cycles, 
ince better performance is obtained using plutonium, the thorium option has 

not received much attention in the past. President Carter's concern over the 
possible proliferation of nuclear weapons because of the increased availability 
of plutonium in an era of breeder reactors, however, has revived interest in 
the thorium option.

Background

Nuclear reactors operate by the fission process which generates energy in 
the form of heat. The material which fissions is called "fissile" material 
as opposed to "fertile" material which becomes fissile if it captures a neutron. 
In breeder reactors, the fissile material generates heat for the production 
of electricity and neutrons for converting fertile material into additional 
fissile material which can be recycled for use as nuclear fuel. As originally 
proposed, the liquid metal fast breeder reactor (LMFBR) fuel rods would contain 
either uranium 235 (U-235) or plutonium as the fissile material and fertile 
uranium-238 (U-238) for conversion into more plutonium. In addition to being used 
as reactor fuel, plutonium can be used in nuclear weapons. This latter character­
istic led to President Carter's April 1977 decision to terminate the LMFBR demon­
stration project at Clinch River, Tennessee since he was concerned that terrorist 
groups might obtain some of the plutonium generated in plutonium breeders, and use 
it to build bombs.

Just as the fissile plutonium is created by bombarding U-238 with neutrons 
the fissile element uranium-233 (U-233) can be created by adding neutrons to the 
ferti!e element thorium. Therefore it is possible to operate a nuclear reactor 
on the thorium cycle, too. Since the uranium/plutonium cycle has superior breed­
ing characteristics over the thorium/uranium cycle, the U.S. breeder program 
has proceeded under the assumption of using the plutonium fuel cycle. Following 
President Carter s decision to avoid using plutonium if at all possible, the 
thorium cycle option is receiving new attention. Uranium-233 can be used for 

weaPon® just as plutonium can, but some experts are convinced that the 
U 233 created m thorium cycle breeders would be less prone to proliferation 
t an plutonium. This reasoning is based on the assumption that the U-233 would 
e mixed with U-238 in the reactor. Such a mixture would require both isotope 
separation and chemical reprocessing, rather than just the chemical reprocessing 
needed to separate Pu from U-238.

The central questions regarding use of thorium instead of plutonium in 
reactors are whether the U-233 is really less prone to proliferation than 
plutonium, and if so, whether the proliferation considerations outweigh 
other factors, such as maximizing the breeding capability.

Importance

A decision to use thorium cycle reactors instead of plutonium could completely 
change the nature of the U.S. breeder reactor program. An LMFBR operating on 
a thorium, rather than plutonium, fuel cycle does not provide outstanding 
performance, so a different breeder reactor concept may be preferable. The 
International Nuclear Fuel Cycle Evaluation (INFCE) study organized by President 
Carter is studying the advantages and disadvantages of thorium versus plutonium 
ue cycles. This two-year study will conclude during the term of the 96th
—ong^ss> and the issues will undoubtedly be raised during budget deliberations 

for the Department of Energy. ---- -----------——----
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Non-Proliferation Alternative Systems Assessment Program 
and International Nuclear Fuel Cycle Evaluation

In 1977, President Carter invited other nations to join with the United 
States in an International Nuclear Fuel Cycle Evaluation (INFCE). Subsequently, 
INFCE was given statutory standing in the Nuclear Non-Proliferation Act of 
1978. U.S. participation in INFCE is supported by analysis and research funded 
by DOE's Non-Proliferation Alternative Systems Assessment Program (NASAP). 
How effective the United States will be in persuading other nations to accept 
its non-proliferation ideas will depend in part upon the quality and effective­
ness of NASAP work.

Background

President Carter's non-proliferation policy statements of April 1977, with 
their purpose of seeking to limit the spread of sensitive nuclear technologies 
and facilities, led to NASAP. The goal of this DOE program is to provide recom­
mendation by the fall of 1978 on the development of systems which have potential 
for reducing the risks of diversion of nuclear materials to make weapons. NASAP 
analyses and reports are being used by U.S. participants in INFCE. Moreover, 
many U.S. advisers and consultants for the U.S. participation in INFCE are funded 
through NASAP. "The NASAP budget request for FY 1979 was $6.3 million.

The statutory purpose of INFCE, as specified in Sec. 105 of the Nuclear 
Non-Proliferation Act of 1978, P.L. 95-242, is to reevaluate all aspects of 
the nuclear fuel cycle, with emphasis on alternatives to an economy based on 
the separation of pure plutonium or the presence of highly enriched uranium, 
methods to deal with spent fuel storage, and methods to improve the safeguards 
for existing nuclear technology. The President, in his first report on non­
proliferation progress, in January 1979, is to include in detail the progress 
of this international reevaluation.

I 

Importance

President Carter, in opening the organizing session for INFCE at the 
United Nations, on October 19, 1977, said in part:

It's important that we know what potential nuclear fuel cycles are 
available to use, the quantity and the location of uranium and thorium 
and other nuclear fuels, the methods used for extraction, the methods 
used and the costs for enrichment, possible distribution systems, the 
proper design and use, standardization of power plants, safety of people 
who live near them, proper siting considerations, the political objections 
to atomic power plants themselves, the possible need for breeder reactors, 
the handling of spent fuel, and international safeguards that will prevent 
the development of nuclear explosives.

The reports anticipated at the conclusion of INFCE in 1979 are expected 
to become a foundation for further U.S. non-proliferation efforts. The INFCE 
exercise itself, if it meets the President's hopes, will help to convince 
other countries that plutonium is not needed now as a nuclear fuel and that
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reprocessing can and should be deferred until 
be devised and installed, and alternatives to 
found inadequate.

more effective safeguards can 
the use of plutonium have been

Analyses funded by NASAP are fundamental 
tion in the eight INFCE groups. Among these, 
on advanced fuel cycles and reactor concepts, 
since INFCE itself is a two-year undertaking. ____ _ is
yet available because these analyses and reports are considered as INFCE 
working papers which, under INFCE ground rules, are not available to the 

whether, when and in what form the results of this 
DOE funded work will become generally available.

Of Possible interest to the 96th Congresss is how well NASAP analyses 
and research have supported INFCE, how this work and information have been 
received, and what influence it has had. As for INFCE, its report can be 
expected to increase congressional interest in nuclear power issues in the 
second year of the 96th Congress, which will also be the year of a presi- 

electlon and the year for the second international review conference 
tor the Nuclear Non-Proliferation Treaty (NPT).

inputs for the U.S. participa- 
the U.S. cochairs the group
NASAP funding is short—ranged
Much of the NASAP work is not
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Nuclear Waste Management

The disposal of radioactive wastes is one of the major issues involved 
in the debate over the future of nuclear power generation. Growing dis­
satisfaction with past and present nuclear waste policy has been reflected 
in numerous hearings and legislative proposals in the past two years.

Background

The major question involved in radioactive waste management is the dis­
posal of highly radioactive fission products resulting from the operation 
of nuclear power plants. These fission products are present in the spent 
fuel removed from reactors. Formerly it was assumed that spent fuel would 
be reprocessed to remove remaining uranium and the plutonium that was produced 
in the reactor, leaving the fission products to be disposed of permanently. 
The current Administration policy is to defer reprocessing indefinitely, 
creating the possibility that spent fuel will be disposed of permanently 
without reprocessing. The deferral of reprocessing has created a problem 
for utilities whose facilities for on-site storage of spent fuel are expected 
to be filled, in many cases, in the next few years. In response, the Admin­
istration has offered to take ownership of spent fuel and store it in Away- 
From-Reactor (AFR) storage facilities.

Importance

The formation of a comprehensive policy to deal with the problem of 
radioactive wastes will reach a climax during 1979, and the Congress will 
have a major role to play. The President's Interagency Review Group (IRG) 
issued its draft report in October 1978, and a formal policy and package 
of legislation is expected early in 1979. In addition, crucial policy ques­
tions will be involved in the program authorization requests for nuclear 
waste management.

Among the issues involved in the waste management program are:
1. The adequacy and timeliness of the proposed Administration program to 

deal with high-level radioactive wastes from commercial nuclear power 
facilities in light of public concern over the problem posed by rapid 
growth of nuclear power.

2. The significance of Administration policy deferring spent fuel re­
processing and the concomitant difficulties in disposing permanently 
of spent fuel.

3. The adequacy and timeliness of the Administration's efforts to provide 
Away-From-Reactor (AFR) storage of spent fuel from reactors where on­
site storage facilities are filled.

4. The future and role of the Waste Isolation Pilot Project (WIPP), origi­
nally designed as a repository for military transuranium-contaminated 
(TRU) waste, then suggested as an R&D facility for emplacement of spent 
fuel and military high-level waste. There are indications that the 
WIPP project may be dropped.

5. Legislation regarding licensing of waste facilities, both for com­
mercial and for Energy Department wastes.

6. Questions involving the role of State authorities in location and 
approval of waste facilities.
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Reprocessing Concepts and their Relationship to the Proliferation Issue

Reprocessing of spent nuclear fuel would conserve energy resources, but 
a danger exists that the plutonium thus produced could be diverted and used 
to produce nuclear weapons. Because of this possibility, U.S. nuclear re­
processing work was halted in April 1977. New reprocessing concepts have 
since been suggested which might reduce or eliminate the proliferation hazard.

Background

The operation of a nuclear power plant results in the production of 
spent fuel, which contains significant quantities of fissionable uranium 
and plutonium. If this material is recovered and recycled, the available 
supplies of fissionable materials are thereby extended. However, some degree 
of danger would exist that the plutonium separated in a nuclear reprocess­
ing plant could be stolen or diverted by hostile nations or terrorist groups, 
and used to produce nuclear weapons. Because of this danger, the Carter 
Administration decided in April 1977 to halt nuclear reprocessing work in 
the United States and to discourage it in other nations.

In order to meet this concern, several new reprocessing concepts have 
been suggested. One of these, called "Civex," was proposed jointly by the 
U.S. Electric Power Research Institute and the British Atomic Energy Authority. 
In the Civex process, the plutonium concentration would remain below weapons— 
grade levels at all times, and the stream containing plutonium would be 
"poisoned" with hightly radioactive fission products so as to discourage 
theft. A second new process, proposed by Allied—General Nuclear Services 
(AGNS), would achieve the same purpose by "spiking" the plutonium-239 with 
plutonium-238, which is highly radioactive and would be impossible to separate 
chemically from the plutonium-239. The technical and economic feasibility 
of these concepts is as yet not proven.

Importance

In the absence of proliferation—proof nuclear fuel cycles, reprocessing 
work in this country has been halted. The Administration's attempt at dis­
couraging the reprocessing plans of other nations has been largely unsuccess­
ful. Therefore the United States is losing ground to those other nations 
while this self-imposed moratorium continues.

Civex, the AGNS approach, or some other approach along the same lines 
could resolve this problem by eliminating or greatly reducing the proliferation 
hazard associated with nuclear reprocessing. But these concepts are new and 
require research and development work before they can be brought into use. 
This will require funding, presumably in the Department of Energy's authoriza­
tion and appropriation bills to be considered by the 96th Congress. The level 
of such funding, and the direction that nuclear reprocessing is to take, should 
be of interest to the committee.
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Research and Development for Nuclear Safeguards

The purpose of nuclear safeguards is to limit the risk of the spread, 
or proliferation, of nuclear weapons from civil use of nuclear power by pro­
viding timely warning of diversion of nuclear materials that might be used to 
make nuclear explosives or weapons. Four U.S. agencies, an international and 
a multinational, regional agency, and many foreign governments are conducting 
research and development to improve nuclear safeguards systems.

Background

The civil use of nuclear power involves many materials that might be 
used to make nuclear explosives and weapons. Uranium-235, uranium-233 and 
plutonium are nuclear explosive materials the undetected theft or diversion 
of which would increase the risk that nations now without nuclear arsenals, 
and terrorist or other subnational organizations, might secretly make nuclear 
weapons or explosives. Effective safeguards are fundamental to assure nations 
and their citizens that commitments of many nations under the Nuclear Non- 
Proliferation Treaty (NPT) not to make or acquire nuclear weapons are kept 
and to provide time for effective counteraction if theft or diversion is 
detected. Safeguards systems require both effective technology and effective 
systems and procedues. Safeguards technology includes ways to sample, analyze 
and measure nuclear materials in bulk, non—destructive testing to measure them 
in fabricated nuclear fuels, ways to measure nuclear materials present in 
radioactive spent nuclear fuels, and also technology for surveillance, such 
as television and film monitors, and seals. Safeguards systems have to deal 
with statistical limits of sampling and analysis, frequency and nature of 
inspections, the kinds and contents of records and analytical methods capable 
of distinguishing random variations from deliberate diversions of small 
quantities of nuclear materials.

The Department of Energy, the Arms Control and Disarmament Agency and 
the Nuclear Regulatory Commission, all fund R&D in support of U.S. and 
international safeguards systems. In addition, some U.S. funds for the 
International Atomic Energy Agency are earmarked for safeguards R&D.

Importance

One reason advanced by President Carter for his policy of deferring 
reprocessing of nuclear fuels and recycling of plutonium in present-type 
nuclear power reactors is that safeguards are inadequate to provide timely 
warning for diversion of plutonium from points in the nuclear fuel cycle 
where it would be present. Critics of nuclear power also have challenged 
the effectiveness of safeguards for the nuclear fuel cycles now in opera­
tion. Title II of the Nuclear Non-Proliferation Act of 1978, P.L. 95-242, 
provides for the United States to act with other nations to strengthen IAEA 
safeguards so as to ensure:

(1) the timely detection of a possible diversion of source or special 
nuclear materials which could be used for nuclear explosive devices;
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(2) the timely dissemination of information regarding such diversion- 
and ’

(3) the timely implementation of internationally agreed procedures in 
the event of such diversion.

Timely warning is also a statutory criterion specified in the act for Depart­
ment of Energy approval of foreign requests to reprocess nuclear fuels of 
^S’w^181n' Tltle 111 °f the aCt Provides in part that, after 18 months, 
the NRC can approve nuclear exports only to nations that have agreed to IAEA 
safeguards for all of their nuclear activities (full-scope safeguards).

The importance attached to safeguards as a deterrent to proliferation 
underscores the need for effective safeguards, and so supports the need 
tor improvements to be achieved through research and development.

Of likely interest to Congress is how well the purposes of federally 
funded safeguards R&D are defined; whether or not trends in this research 
work are responsive to changing trends in national and international non­
proliferation policies and actions; what overlaps, or gaps, may exist between 
the respective responsibilities of the ACDA, DOE and NRC within the United 
States; and the relation of their work to that abroad.

, fu"damental questions are twofold. First, what is the target of
the U.S. safeguards R&D? To safeguard present nuclear fuel cycles, or to 
safeguard possible future breeder fuel cycles? Second, whether or not the 
present R&D programs are likely to reach their objective.
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Goals of the Fusion Program

Nuclear fusion is a potential source of energy which poses compara­
tively fewer environmental problems than current fission plants and relies 
on low-cost, readily available, inexhaustible fuels. As one of the most 
attractive long-term solutions to U.S. energy demands, the progress of the 
fusion R&D program is of direct congressional concern.

Background

Most proposed nuclear fusion power plants are based on the reaction 
wherein one atom of deuterium and one atom of tritium (both gases and 
isotopes of hydrogen) forcefully collide to form an atom of helium. The 
reaction releases energetic neutrons which are absorbed by and heat the 
surrounding coolant. The coolant when heated generates steam which is 
used to power conventional turbine engines. The difficulty in achieving 
nuclear fusion is that such reactions do not begin to occur until the 
mixture of deuterium and tritium achieves a minimum density and tempera­
ture for a sufficient duration to return more energy than is invested. 
At such conditions the reaction becomes extremely difficult to contain. 
The different approaches to nuclear fusion may be categorized by the method 
used to heat and contain the reaction.

In the magnetic confinement approach to fusion, strong magnetic fields 
are used to contain the reaction. The inertial confinement schemes employ 
lasers or charged particle beams to implode a pellet containing deuterium­
tritium gas. This implosion derives the contents of the pellet inward 
creating an environment where fusion reactions can occur.

Importance
The great potential of fusion power as a long-term energy source raises 

the concern of whether the program goals are appropriate to achieve techni­
cal and economic feasibility at the earliest possible date.

One of the major concerns relating to fusion program goals is whether 
fusion R&D is sufficiently funded to achieve technical goals at the maximum 
rate possible.

Due to budget constraints and the enormous capital expenditures necessary 
to pursue the development of any given approach to fusion, the Department of 
Energy (DOE) has limited its emphasis in fusion R&D funding to a few major 
approaches. Some argue that alternative approaches should have been more 
fully explored before efforts were concentrated on a few schemes, in order 
to determine those approaches with the best potential. Conversely, it is 
argued that even if those designs currently given the majority of the funding 
are not the best long-term solutions, either for practical or theoretical 
reasons, many areas of experimentation common to all fusion schemes are being 
tested as these devices are built. Thus, the information derived is useful 
to other programs and the efforts are therefore not wasted.

Another issue relating to the goals of the fusion program is the attempt 
by some to determine whether or not fusion power will be economically viable 
before spending further funds. The argument is that if fusion power will
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never be able to provide a commercial plant, 
are wasted. Opponents of this view claim it 
future economic viability of fusion power on 
o^oreSictions^f6 aVenUeS of.promising technical achievement because 
perfect the r °f.po°r economic viability may hinder scientific efforts to 
perfeet the technical concept. Once the scientific theory of net energy 
return from fusion power is proved, design efforts can be concentrated on 
more economical approaches.

research efforts in this area 
would be foolish to judge the 
the present embryonic state-of-

Yet another issue concerning the goals of the fusion program is the 
grar^Onn applycation8 g°ala « the inertial confinement pro­
gram. Opponents of this policy claim that the emphasis of military goals 
precludes adequate consideration of inertial confinement for civilian 
civilian^research^* m°ney Sh°Uld be allocated specifically for

The FY 1980 DOE budget request, including funding for fusion R&D will X^oT^ ^/^-s at the beginning^ the kh Congress SiLe 
amount of f f?C1S1°n8 regarding fusion program goals depend on the 
offers ™ fundl"g allocated to fusion research, consideration of the budget 
The Z .oppor^untty to assess concerns regarding fusion program goals.

°HS °f 6 96th ^ongress maY impact the long-term success of the 
program•
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International Cooperation in Nuclear Energy Research and Development

One method for reducing the financial burden on any one country for 
development of expensive technologies, such as fission and fusion reactors, 
is to form international groups which split the costs. Such a method also 
allows for coordination of design parameters which may determine the li­
censability of the reactor in participating countries.

Background

The United States initiated international cooperation in development of 
nuclear power through the Atoms for Peace Program in the 1950's which allowed 
other nations access to information obtained in the U.S. civilian reactor 
program. Thus, when the United States' breeder reactor research program 
focused on the liquid metal fast breeder reactor, other countries followed 
suit, rather than perform independent research on other breeder types. 
Some of the European nuclear R&D programs are cooperative, such as the 
German, Belgian and Dutch consortium which is building the SNR-300 demon­
stration LMFBR.

This cooperation was information transfer only, however, not actual 
project cooperation such as in the case of the European groups. The United 
States now pursues its own research program for nuclear fission, although 
it cooperates with other countries in fusion research.

The international cooperation that does exist in fission and fusion 
research is coordinated by the International Atomic Energy Agency and 
the International Energy Agency, and in the case of fusion, the Joint 
Fusion Power Coordinating Committee as well.

International cooperation provides access to increased expertise, 
additional research facilities and greater funding for research into a 
specific field. This can provide a broad case of technology for future 
development without unnecessary duplication. On the other hand, it can 
be argued that in light of the strategic importance of energy independence, 
the United States should not give away valuable information to other nations. 
An additional advantage is that since some countries have significantly 
different criteria for licensing reactors, a reactor design developed 
by an international corsortium including the United States would be more 
likely to meet licensing criteria in the United States, which has more 
stringent safety requirements than other countries.

Importance

Current and expected budget constraints will almost certainly impact 
research and development programs, including those for nuclear power. There­
fore the most effective use of financial resources is necessary. If it 
is determined that international cooperation in nuclear research does not 
result in U.S. giveaway of vital information without equitable return, the 
96th Congress may wish to consider mechanisms for increasing such cooperation.

/
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9. FEDERAL R&D SUPPORT

See also items:

13.1 National Science Foundation Social and Psychological 
Sciences Research Support

14.3 Federal Government Support of a Major Communications 
Satellite R&D Effort

14.8 Federal Government Support of High-Risk Space Technology
14.11 Support for NASA's Space Science Projects
16.3 NSF Support for Basic Research in Industry
17.2 Utilization of Federal Laboratories by the Private 

Sector and State and Local Government
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Federal Support of Basic Research

There is general agreement from the President on down that the Federal 
support of basic research by the NSF and mission agencies is desirable and 
necessary. One problem is that there are admitted differences between fun­
ders and performers in distinguishing basic research from applied research 
activity. How can the Congress ascertain whether basic research is indeed 
receiving adequate Federal support from the NSF and mission agencies? What 
effects will recent regulations related to allowable costs of research, and 
legislation setting a ceiling on salaries of faculty receiving research 
grants from NSF, and the implementation of the Federal Grant and Cooperative 
Agreement Act of 1977 have on universities, the principal performers of 
basic research?

Background

As defined by the NSF, basic research is "systematic, intensive study 
directed primarily toward greater knowledge or understanding of the subject 
studied, rather than a practical use of this knowledge or understanding." 
Other agencies define basic research differently. As the agency with a 
primary mission to "initiate and support basic scientific research and pro­
grams to strengthen scientific research potential..." the NSF has long 
been a major source of basic scientific research support to investigators 
at colleges and'universities. However, other Federal departments and 
agencies also support basic scientific research in furtherance of their 
missions.

Concern at the the growth of Federal R&D during the 1960s, partic­
ularly within the Department of Defense, led to reduced funding together 
with congressional demands that mission agency research to be relevant, 
and resulted in the enactment of section 203 of P.L. 91-121 (the Mansfield 
Amendment). This restriction was subsequently modified in 1970 and it is 
still in effect. Other agencies whose budgets were constricted also 
tended to cite relevance as a basis for cutting back on research farther 
removed from their immediate missions.

Importance

For the past several years it has been an Administration policy to 
reverse the downward trend and to actively support an increase in basic re­
search funding, both by the NSF and the mission agencies. The OSTP has 
funded major inquiries into basic research support in the mission agencies, 
focusing first on the Department of Defense, then the Department of Energy. 
The 10th annual report of the National Science Board issued in 1978 also 
dealt with basic research in the mission agencies and contains detailed 
information from a total of 16 agencies.

Recent actions which may impact significantly on universities as the 
principal performers of basic research were the promulgation of Circular 
A-21 relating to cost principles at educational institutions receiving 
grants and contracts, an amendment to the NSF appropriation act for 1979 
which set an upper limit on salaries of faculty performing research, and 
the passage of the Federal Grant and Cooperative Agreement Act of 1977 
whose objective is to attain greater uniformity among agencies in instru­
ments used for procurement purposes, including research.
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ASRA — Integrated Basic Research

.hUb Application, (ASRA),

actiiifv°Ve^1fht I' C°ngreSS' Particularly the Integrated Basic Research

Background

Directorate1 fnr^A^’ 1 ^^5 Natlonal Science Foundation established the

and to help bui^m^r bridge bltleer8r8'eXiSting problems
of such problems " tII IL n 8 / baS1C research and the solution
Problem Analysis,’ Integrated Binc^La^^Hld^eLlr P^ju^8'

Importance

„s A1*h°U8b xt is difficult to trace the benefits of a single basic 
research project, nevertheless the allocation of resources t! fields of 
vancesrareaiikelvytoeoermlne ^ose.areas in ^ch major technological ad-

ASRaLLL fU?d8 f°^ ^BR’- The H°USe Appropriations Committee criticized ASRA for overlap and duplication with mission-oriented agencies and little 
jectedCto°the°iarerlenCed P}annlng and “anagement. The committee also ob- 

This 11 large proposed rncrease for the untested IBR program.
Pn^/p- u 3 L"6*7 1SSUe f°r congressional consideration because the Roondatron has had nearly a year with which to begin operations in AsJl 
process ^Also08^” W1U C°mlng up for review in the FY 1980 budget 
more dilec^ lv re L/ITL L the basiC research °f the Foundation 
more urgent in liehllf L I n01°8y develoPlnent and national problems is 
in the Executive brenlh III h tK P°llcy review on industrial innovation 

c<,"c"ned• p""iv'd £-
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NSF Support of "Big" and "Little” Science
The balance of NSF funding for "big" and "little" science needs to 

be reviewed, as well as decision-making procedures for initiating and 
managing "big" science activities. 
Background

A substantial portion of National Science Foundation obligations are 
spent in support of "big" science activities, basic research activities 
that depend on the use of pieces of expensive scientific equipment or 
facilities. Some of the "big" science activities funded by NSF include 
the National Observatories, the National Center for Atmospheric Research, 
the Deep Sea Drilling Project, and the International Decade of Ocean Ex­
ploration. About 25 percent of the FY 1979 budget request was for such 
"big" science activities, while "little" science or individual scientific 
research project support accounted for about 50 percent of the request. 
The FY 1979 budget process raised questions about the balance of NSF 
funding for "big" and "little" science, as well as decision-making proce­
dures for initiating and managing "big" science activities.
Importance

There is little debate that the NSF should fund "big" science; it has 
done so since the early 1950's, with the encouragement of Congress. However, 
questions have been raised about the appropriate balance between big and 
little science in the NSF budget. Although big science provides many bene­
fits in terms of- enabling research advances that otherwise would not be pos­
sible, it concentrates large amounts of funding among a relatively small 
number of researchers. This occurs at a time when demands for research sup­
port are far greater than the Foundation's resources, and when there is great 
concern that young scientists are unable to obtain support for their research 
"Big" science projects also concentrate funds in particular scientific fields 
such as astronomy and earth and ocean sciences, and not in others, such as 
biology and social sciences, thus conceivably stimulating the advance of some 
fields much more than others. On the other hand, it may be argued that ad­
vance in some fields requires large expenditures or that "big" science has 
higher payoff in terms of applications. The House authorizing committee 
suggested that NSF should develop measures of the relative costs and bene­
fits of "big" and "little" science support.

Concern has also been raised about the Foundation's decision-making 
procedures for initiating and managing "big" science projects. In the FY 
1979 budget request the NSF requested $4.2 million for feasibility studies 
and start—up of a new deep-sea drilling project. There was no indication 
of what the total cost would be over the years and no request for congres­
sional authorization of the project itself. The House authorizing committee 
suggested that Congress should consider requiring NSF to request authoriza­
tion for each new "big" science project.

The Foundation has traditionally initiated "big" science projects in 
response to desires expressed by the scientific community. This raises 
questions about how NSF assigns priorities to the projects suggested to 
it. It is particularly notable that the "big" science support is concen­
trated among a few scientific disciplines.

This is a timely issue for congressional consideration. The House 
Committee on Science and Technology devoted considerable attention to 
this issue in considering NSF's FY 1979 budget request. The budget re­
quest for a new deep sea drilling project was cut and the Foundation was 
told that it would have to better justify such an undertaking before in­
creased funding would be authorized. As Federal funds for basic research 
—remain tight the allocation of funds to "big" and "little" science may 

have to be closely scrutinized.

45-884 - 0 - 79 -9
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The Future of the National Bureau of Standards

Does the National Bureau of Standards have the necessary resources 
to discharge the wide range of responsibilities which have been assigned 
to it? Is its present internal organizational structure and its location 
as a research establishment within the Federal Government optimum for the 
discharge of its responsibilities?

Background
The National Bureau of Standards is a technical arm of the Department 

of Commerce, administratively under the Assistant Secretary for Science and 
Technology. Founded in 1901, the Bureau serves as the national laboratory 
for physical measurements and standards. It also serves industry and other 
Government agencies in a range of activities. In addition to its mission 
responsibilities have been assigned by its organic act, over the years a 
wide range of additional responsibilities have been assigned to the Bureau 
by legislation, for the most part without the concomitant assignment of 
additional resources. The Bureau assigns top priority to these assignments 
in allocating resources.

In 1978 the Bureau got a new director and underwent a major internal 
reorganization. Also in 1978, its organic act was amended by P.L. 95-322 
to make periodic authorization of appropriations necessary beginning with 
fiscal year 198-1.

Importance
Oversight hearings on the NBS were held by the Senate for the first 

time in 1978. The last major oversight hearings by the House were held in 
1971. Numerous concerns relating to the state of research and the well­
being of the Bureau were identified in the report, Basic Research in the 
Mission Agencies, issued by the National Science Board in 1978. (See pp. 
44—54, 242, 304—05). An OTA case study on the National Bureau of Standards 
of March 1978, as part of its national laboratories assessment, raised 
similar concerns. Questions which the Committee may wish to address in 
advance of or in conjunction with authorization hearings on the Bureau 
are: Does the role and mission of the NBS need to be clarified? Has 
there been an adverse effect on the NBS through the growing tendency in 
Congress to assign additional specific responsibilities to it? Is the 
Bureau able to do the basic research associated with its mission that it 
believes to be necessary? Has the climate at the Bureau for long-term 
research suffered because of specific short-term assignments? To what 
extent should the Bureau perform research for other Federal agencies? 
Should the Bureau's facilities be available to scientists on a regional 
or national basis? How can the gap areas in Bureau research (identified 
at pages 304-05 of NSB report: more accurate techniques for determination 
of low concentrations of organic compounds in diverse media, obtaining a 
higher duty cycle accelerator than the present facility, measurement tech­
niques to meet requirements of submicrometer microcircuit devices and 
beyond, additional resources for basic research, and necessary thermal 
studies) be addressed? Is the Bureau devoting adequate attention to such 
identified specific problem areas as corrosion, phase diagram data, energy 
materials, and the need for critically evaluated physical and chemical data? 
Is its present organizational structure, both internally and as a research 
establishment within the Federal Government, optimum for the discharge of 
its responsibilities?
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10. INTERNATIONAL SCIENCE AND TECHNOLOGY

See also items:

8.4 Non-Proliferation Alternative Systems Assessment Program 
and International Nuclear Fuel Cycle Evaluation

8.6 Reprocessing Concepts and their Relationship to the 
Proliferation Issue

8.7 Research and Development for Nuclear Safeguards
8.9 International Cooperation in Nuclear Energy Research

and Development
12.4 Foreign Exchange of Scientific and Technical Information
14.6 Legal Aspects of Routine Utilization of Space
14.7 International Cooperation in Space
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Technology and International Trade Competitiveness

Concern is increasing among industrial and Government leaders 
United States is losing ground with respect to international trade 
tiveness in advanced-technology products, which have traditionally 
source of favorable U.S. trade balances. One of the reasons posited for 
this declining position is a decrease in R&D and innovation in American in­
dustry relative to competitor nations.

that the 
competi- 
been a

Background

Concern is increasing among industrial and Government leaders that the 
nited States is losing ground with respect to international trade competi­
tiveness m advanced-technology products, which have traditionally been a 
source of favorable U.S. trade balances. Testimony in hearings on industrial 
innovation in the spring of 1978 revealed that the United States is losing 

market share in many high-technology products and that we had a $3.6 
billion trade deficit m 1977 with Japan in high-technology goods, primarily 
accounted for by consumer imports. 7

One of the reasons posited for this declining trade position is a per­
ceived decrease m R&D and innovation in American industry. Industrial R&D 
has remained essentially constant in inflation-corrected dollars for the 
last decade, largely due to the decline in federally-funded industrial R&D. 
Meanwhile industrial R&D in competitor nations has increased. The state of 
American technology as a whole is probably not deteriorating, but a few U.S. 
industries, such as steel and shoes, are in a vulnerable position.

It: 18 believed by some that technology exported by the United States in 
the form of products and production processes may be used by recipient coun­
tries to compete with U.S. industry. Others, however, claim that technology 
transfer stimulates U.S. R&D and enhances U.S. exports. Extant research 
indicates that the net effect on the U.S. economy is probably positive. 
However, the increasing imports of foreign high-technology consumer products, 
such as color televisions, have fueled the concern.

Importance

Two types of policy suggestions have been made: 1) measures to control 
technology exports and imports, and 2) Government funding or stimulation of 
K&D and innovation in U.S. industry.

Issues for Congress include:
1) To what extent is the trade problem related to industrial technology 

and to what extent to other factors such as overall economic growth 
and Government policy? Will increased industrial R&D and innovation 
significantly contribute to a solution to this problem?
What is the net effect of international technology transfers on the 
U.S. economy? What sectors are particularly vulnerable?
Which of the policy suggestions — controls or stimulation — would 
be more effective in regaining a dominant American trade position? 
timeliness of this issue for congressional consideration is enhanced

by the continued worsening of U.S. trade balances and the executive branch 
domestic policy review on industrial innovation aimed at policy options for 
stimulating or at least removing disincentives to industrial innovation.

2)

3)

The
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Preparations for the United Nations Conference on Science and Technology 
for Development

What initiatives should this Nation take to satisfy LDC demands for a 
greater share of the world's S and T resources and the economic benefits 
of the application of technology? U.S. preparations for the United Nations 
Conference on Science and Technology for Development, where these issues 
will be discussed, apparently are not proceeding as rapidly as many 
persons would like. Government agencies, labor, industry and significant 
other interest groups apparently have not been able to reach consensus 
on these issues.

Background

The United Nations Conference on Science and Technology for Devel­
opment (UNCSTD), is planned for August 1979 in Vienna. The Conference 
is intended to develop national, bilateral and international strategies 
to promote the application of science and technology to the development 
of the less-developed nations. Many LDCs view the objectives of the 
UNCSTD in exclusively political, social, and economic terms, i.e. to 
effect a world-wide redistribution of power and wealth which they believe 
would also generate structural changes essential for the growth of S and T.

The U.S. Government has been attempting for over a year to forge a 
policy consensus on the meeting but neither the U.S. national paper 
(required by the U.N. at least a year prior to the meeting) nor the 
promised Presidential Review Memorandum have been finished. Delays result 
from difficulties in reconciling the positions of involved agencies 
with different vested interests in S and T and technical assistance 
oriented foreign policies. The major actors in the on-going policy dia­
logues are the Department of State, the Office of Science and Technology 
Policy, relevant Federal agencies, and segments of labor and industrial 
communities. Many scientists also have complained that their voices and 
concerns for development of S and T have been given short shift. Also 
the promotion of trade and development of foreign markets favored by 
industry seems to be perceived as a threat by many segements of labor 
hoping to protect domestic employment.

The inconsistencies in policy preferences between these sectors 
were the focus of Senate Commerce Committee hearings in 1977. Other 
congresssional concerns for the UNCSTD have taken the form of passage 
of legislation for special funding, statements to endorse the Conference, 
and legislation to emphasize the importance of "light capital technology" 
in U.S. plans. It has also been suggested that the proposed Foundation 
for International Technological Cooperation will constitute a major 
U.S. initiative for the Conference. It remains to be seen whether 
these policies will satisfy the demands of the LDCs for a more equitable 
share of S and T and its attendant economic benefits and whether the 
Conference will be valued more for policy outcomes than for rhetoric.

Importance y

The third preparatory meeting for the Conference is scheduled for February 
1979. Congressional oversight of U.S. preparatory activities may improve 
policy formulation processes. Oversight is required also of compliance 
with statutory requirementsregarding U.S.policy for the Conference.
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Creation of the Foundation for International Technological Cooperation

It is expected that President Carter will include funding for creation 
of the Foundation for International Technological Cooperation in the FY 1980 
budget and that the proposed foundation will constitute a major initiative 
of the United States at the U.N. Conference on Science and Technology for 
Development, planned for August 1979. The proposed foundation will be or­
ganized by assuming functions of S and T, development assistance, and re­
search from existing institutions under the aegis of the proposed new Inter­
national Development Cooperation Administration.

Several potential legislative issues are involved. One is that of 
government reorganization. The foundation will be organized by assuming 
the functions of S and T transfer, development assistance and development- 
oriented research from existing Federal agencies under the aegis of the 
proposed new International Development Cooperation Administration. An 
involved second issue is more in the nature of a policy shift since the 
proposed foundation is intended to develop a new pattern of technological 
and scientific cooperation with the developing countries to insure signi­
ficant improvement upon the oft-criticized U.S. foreign assistance efforts.

Background

The decision to proceed with a Foundation for International Technological 
Cooperation was made within the executive branch in early 1978 and announced 
by President Carter in Venezuela on March 29. A planning office has been es­
tablished and has held meetings and issued several documents to advise John 
Gilligan and Frank Press of OSTP about organization and functions for the 
FITC.

It is proposed that the FITC will become a semi-autonomous part of the 
proposed International Development Cooperation Administration (IDCA). The 
largest component of IDCA would be the bilateral AID program. The FITC will 
be responsible for research, related institutional development, and adaptive 
application of development technology at the country level. OPIC, the Peace 
Corps and development activities of multilateral organizations that are 
carried out by Treasury and State are also being considered for inclusiion in 
AID.

The Foundation is planned to work directly with U.S. institutions and 
with developing country institutions and agencies in improving scientific 
and technological capabilities in developing countries and in addressing 
cooperatively critical problems of development and of longer-range global 
concern. A problem-focused, rather than a country-focused, approach will 
be used. It is planned that the principal problem areas for the Foundation 
will be: rural productivity, diseases of rural areas, population growth 
rates, developing countries’ technological skills, information and communica­
tions, non-agricultural employment, environmental planning and natural re­
sources, energy, and nutrition improvement. FITC will make grants and award 
contracts and will emphasize host country involvement in FITC sponsored re­
search. Discussions have addressed the issue of including LDC officials on 
FITC advisory planning groups. FITC will also support the exchange of tech­
nical information relating to development, attempt to strengthen capacity in
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S ant T in an LDC, attempt to bring more harmonious planning and improved co­
ordination among various U.S. agencies with S and T and development responsi­
bilities, and attempt to strengthen the capabilities of U.S. scientific and 
technical institutions.

Importance
The FITC proposal will be presented to the Congress in January. Admin­

istration spokesman expect to be operational via legislation or executive 
order in the fall of 1979. The committee should be prepared to assess this 
important new institution of science and technology policy and to evaluate 
the proposed functions and organization in relation to existing functions and 
organizations.
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The Emergence of U.S.-People's Republic of China Relationships in S and T

It is expected that scientific exchange activities and agreements 
ynited States and the People's Republic will become more 

th? s^nHf more.formal during the 96th Congress. Recently
of Sciences hC 86 “titles administered by the National Academy
eLnoe f K T been aug“ented by negotiated agreements for two-way ex- 

• • scholars> formal exchanges of high-level scientific advisory 
tific and't TT P^0™61’ and a8reem®nts on specified types of scien­
tific and technological cooperation, such as in energy. Oversight may be 
and of the^o Na^°n^ Foundation funding programs in these areas

commitments embodied, the coherence, and the consistency of 
formal cooperative agreements for science and technology.

Background

the p™?? • » axchan8® activities between the United States andof Scholar 6 ?P ?C °f.Chlna had been limited to high level exchanges 
of scholars and information via the NAS-affiliated Committee on Scholarly 
Communication with the People's Republic of China, funded partially by the 
National Science Foundation. However, the recent thaw in relations between 
the two nations has been accompanied by an increased level of scientific 
xchange activity and by the beginning of negotiations to undertake formal 
reciprocal exchange activities. Presidential science advisor Frank Press

• 8 'h leVel 8cientific d®f®g®tion, visited China in July 
Ur! 1 ! k motlon.actlvltles leading to conclusion of an 11-point
verbal pact between China and NSF officials to exchange scholars in tech- 
nologica!, scientific and social science subjects. The NAS committee is 
andCtoahel8 negOtlatlons t0 be named executive agency for these agreements 
and to help set in motion lower level student exchanges, especially in 
Internationa? cener8-’related SUbjeCt8 desired by both countries. The 
nf rh ? Communications Agency has completed a three-part assessment 
itiei scientific and technical exchange activ­
ities. The National Research Council is augmenting this effort with an 
of 7 8cience and technology, under chairmanship
in h specialist in the Library of Congress. More recently
iffXi“sehaJ conclude? “T*1 that Ener«y Secretary Schlesinger and Chinese 

a 1 preliminary agreement for U.S. cooperation in five 
energy-related areas: coal mining, hydoelectric power, renewable energy 
oil and gas and high-energy physics. ewaoie energy.

Importance

. e*P®5i®nce in concluding and implementing scientific exchange a® xvities indicates that such agreements must be tased on well fo^u-
I nuturing S and T exchanges most beneficial in a reciprocal (scientific and political) sense to all participants. Funding has to be 

adequate and political goals appropriately appreciated. It would seem wise 
or the Congress to assess the possibilities for more formal exchange 

thVRC befOre the —branch undertake^o^-ents 
which it might not be prepared to implement judiciously.
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Implementation of Presidential and Department of State Responsibilities 
for Science and Technology in Foreign Policy as Mandated in P.L. 95-426

Title V of P.L. 95-426, the Fiscal Year 1979 Foreign Relations Authori­
zation Act gives the President and the Department of State special responsi­
bilities for systematically improving the formulation of foreign policies 
dealing with science and technology. Annual reports are required on steps 
taken to implement these actions.

Background

Title V of P.L. 95-426, the Foreign Relations Authorization Act is en­
titled "Science, Technology, and American Diplomacy." Not only does it 
underscore the importance Congress gives to S and T in foreign policy making, 
but it gives the President (in consultation with the Office of Science 
and Technology Policy) and the Department of State specific training, infor­
mation gathering and assessment, and reporting responsibilities in foreign 
policy making that deals with S and T.

These provisions are based on extensive legislative history compiled by 
the House Committee on International Relations, starting with publication 
in 1970 of a multi-volume report series on "Science, Technology, and American 
Diplomacy," and culminating with hearings held in April 1978 by the Sub­
committee on International Operations. The legislation and functions spe­
cified in the law may grow increasingly more important as S and T pervade domes­
tic and international policymaking as well and public and private initiatives.

Importance

The importance and timeliness of the issue are based logically on the 
provisions of the statute. Several reports to indicate compliance with the 
legislation are required during the 96th Congress.

The presidential report, to be presented to the Congress first on Jan­
uary 31, 1980, and annually thereafter, requires that recommendations be 
made on: (1) needs for training and personnel standards for all Federal 
staff involved with foreign policy and S and T, and (2) status of bilateral 
and multilateral S and T agreeements, including assessment of the S and T 
benefits of such agreements, the adequacy of the funding for such agree­
ments, and plans for the evaluation of such agreements.

The Secretary of State, who has overall responsibility for implemen­
tation of the Act, is required to report to the Congress on January 20, 1979 
on: training and personnel requirements, research and analysis including 
contracting needs to better apply S and T to foreign policy, and recommenda­
tions regarding how S and T could best be applied to foreign policy.
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Multinational Corporations, Technology Transfer to the LDCs and
Appropriate Technolo^ -------------------- ^uvus, ana

1 ’ a S?C ’ the actlvities of these companies impact significantly on th?less-deve oped countries (LDCs). The transfer of approjri^e 
y the multinational company can encourage 

nologies designed to reflect the technical 
needs of the LDCs.

technologies 
tech­
resources, and

the utilization of 
skills, indigenous

Background

The concept of appropriate technology 
the socio-economic structure of the LDC to (AT) is an attempt to work within

" demand “ the developing ^tion, conditions 
r important to the economic and technical development in these coun- 

not indigenous t^the1LDCPr°<1UCCalS° tCndS t0 require skills and materials

situation^ may 8°1Uti°n t0 the conflicting demands of the

Importance

The United States Government is beginning to incorporate the concent 
nro™sPrlAte teChn°10gy in its international development and assistance 
the United Jpproprlate technol°gy is also an initiative to be put forth at 
1979 Th? Conferee on Science and Technology for Development in
h.lf „ 5 . the mu^tinational firm in the promotion of AT hH not
been fully developed, yet these corporations are a major factor in the eco- 
situ^tio?Wt?ndn?h?ndUrr^1112a^°n process in LDCs- An understanding of the 
ituation, and the potential policy options by Congress, can increase the

iTt^le^T-100 °£ alternative technologies and technical 
Processes in these countries commensurate with the work being accomplished 
n the governmental aid and assistance programs.
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Issues Relating to the Competitiveness of Japanese Technology 
and Production Methods

Japanese technological prowess and industrial production processes 
have proven significant competitive threats to American technological 
and industrial markets overseas. How can the United States learn from 
these experiences in order to improve its competitiveness abroad?

Background

Japanese firms apparently have copied, purchased, or adapted American 
technological knowledge and innovations as a basis for developing world­
wide economically competitive auto, electronics, computer and communications 
technologies. In some cases the strength of the Japanese export position 
has been attributed to its management and production methods — company 
towns and families; voluntaristic savings programs, keeping wages low to 
permit noninflationary venture capital reinvestment cycles, more cohesive 
shared value schemes permitting harmonious labor/management relations for 
the sake of improving the Japanese technological export position.

It has also been asserted that Japanese companies are posing additional 
potential threats to American firms: they have been buying "outmoded" U.S. 
plants, especially in the communications and electronics sectors, and have 
made them profitable using domestically derived management and technological 
growth strategies. Profits have accrued to Japanese firms posing a signifi­
cant drain on U.S. resources. However, at the same time these firms have 
provided additional employment possibilities for Americans.

Importance

It may be wise to assess those technological adaptation and manage­
ment factors which make Japanese industry such a competitive threat to the 
United States in order to evaluate how American firms might profit from 
these techniques. It might also be wise to assess the extent to which 
Japanese firms are purchasing unprofitable and outmoded American industrial 
firms and turning a profit on them. What technologies, management techniques, 
and other factors have the Japanese employed to do this? Have they retained 
American managers with Japanese management techniques to do this? What 
regulatory or legislative steps could be taken to improve the American 
position with respect to these types of enterprise?
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Fuller Utilization of World Ocean Resources: 
Legal, Political, and Institutional Aspects

Since the development, exploration, and fuller use of world ocean 
^sources pose a new dimension of legal and institutional problems the 
legal and political implications of this development — with a view toward 
international scientific planning, analysis, and" cooperation - coulS be 
examined concurrently with that development rather than after the fact

Background

At a time when the law governing use of the world ocean and its re­
associated with 7’ and institutional considerations are
associated with a more comprehensive and productive use of the sea, and at 
least several issues need to be examined. These might include:

International jurisdictional issues: The siting of oceanic facili- 
whict/ar SyStem®. presen“.a "umber of international legal problems, many of 
which are jurisdictional in nature. y

2. Spatial and emerging use conflicts: The many possible additional 
uses of ocean space in the future, when combined with an already brold 

could lead to conflicts over the utilization ofspectrum of competing uses, 
ocean space.

3. Research is needed to resolveRegulatory and liability aspects:
bJ??"?31 ’U®8tion concerning the nature of the framework of applica- 
operation^f? regulatory law as regards the construction and
peration of large-scale ocean energy systems. These same investigations 

may be extended to encompass the problem of what international regulatory 
- hor^ 18 llkel t0 develop or be mod.f.ed ,n
eliberations at the Third United Nations Conference on Law of the Sea.

here is tn°rhStlC lnter"atlonal environmental aspects: Reference
nere is to the environmental regulatory requirements of the National En-

P^r—tieimpact statements and the possible desirability of updating the statementsw SrenlirT V?3^ development projects. international ^“ental
entific ^nd ! Programs, and other international cooperative sci-
in he nrn ? application of international agreements in force or 
in the process of negotiation, warrant consideration.

Importance

natinn regarding the legal, political, institutional, and inter-
to th? 8“e\tlflc asPects °f enlightened sea use is viewed as fundamental 
efforts^ 1? ° / ! Montier of the future. Multidisciplinary
efforts now could guide America's turn to the sea, technologically, and in 
futur^confTict aaPP11Cation of this technology, in order to minimize 
benefits to be de? dTT? WhlCh mi8ht °therwise inhibit the economic 

lved £rom fuller and more comprehensive use of the world 
ocean and its bounty.



CRS - 125 10.9

U.S./Latin-American Relationships in Science and Technology

Scientific and technological relationships between the United States 
and the Latin American nations take on new meaning as this Nation attempts 
to devise policies to cope with conflicts between Latin American demands 
for a "New International Economic Order," and U.S. domestic needs to 
open up new markets for U.S. products, gain favorable terms of trade 
to insure access to Mexican oil, and meet national security and foreign 
policy commitments toward Latin America. Public and private policies, 
both bilateral and multilateral, may not be adequate to cope with these 
conflicting requirements.

Background

The assumption of a special relationship between the United States 
and Latin America takes on new meaning in the S and T area. Many critics 
say that this Nation has not developed clear-cut policies to help promote 
S and T development of these nations. Existing bilateral and multilateral 
relationships and U.S. private investment and technology transfer policies 
are cited for inconsistency and inability to meet the region's needs to 
overcome dualistic development patterns and to build S and T infrastructure. 
Two-class societies persist, with upper classes profitting inequitably from 
foreign aid and assistance measures. In an effort to overcome these prob­
lems some Latin American nations are beginning to establish common markets 
with trade barriers to developed nations, restrictions on the inflow and 
outflow of technical information (to prevent MNC takeover of domestic 
resources and markets and to help develop indigenous knowledge bases and 
production skills needed to enlarge the import substitution sector to meet 
product needs of lower and middle classes). Some countries are calling for 
a special tax on foreign investors whose nations have unbalanced trade with 
Latin America to develop a special fund to finance S and T infrastructure 
and capital needed to promote indigenous industrialization processes. These 
nations are also instituting policies to stem the braindrain and develop 
knowledge bases applicable in Latin America. Evidence of these policies 
is seen especially in Mexico, the Andean Pact nations, and Brazil.

Importance

It is alleged that these Latin American instituted policies will cost 
the United States in terms of jobs, balance of payments, and access to cheap 
labor intensive natural resources. Is there sufficient understanding in 
this Nation of the costs and benefits to the United States of Latin American 
development initiatives? What are proper U.S. responses given the needs to 
promote Latin American development and U.S. economic growth? What efforts 
does the United States have to make to insure access to Mexican oil? What 
conqsromises and consistencies are required in public and private scientific 
and economic policies to achieve mutual goals? How will these issues be 
handled at the U.N. Conference on S and T for Development, the UNCTAD session 
on NIEO demands, and during debates on the Foundation for International 
Technological Cooperation?
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Alternative Energy Technologies and the Developing Countries

The increasing cost for conventional energy has stimulated interest in 
developing and adapting alternative energy technologies. The need for new 
energy technologies based on renewable resources is especially great in 
the developing world where currency to purchase fuel supplies is limited, 
where a large portion of the population lacks the means to buy and use con­
ventional energies, and where other resources which can provide fuel are 
more abundant.

Background

The U.S. Government and the private sector are exploring and developing 
alternative forms of energy in light of the expense and eventual limit of 
conventional energies. The research performed here has potential for adapta- 
lon in the developing world where imported energy resources are expensive 

and where conventional fuels such as firewood are being rapidly depleted. 
The appropriate technology movement in the less developed countries (LDCs) 
is an added impetus to the adoption of energy technologies which reflect the 
needs and resources of the population.

Section 111 of PL 95-424, the International Development and Food Assis­
tance Act of 1978, amends section 119 of the Foreign Assistance Act of 1961. 
It directs the President

" ’ ’ t0 fur7lsh assistance under this chapter for cooperative programs 
with developing countries in energy production and conservation, with 
particular emphasis on programs in research and development, and use of 
small-scale, decentralized, renewable energy sources for rural areas. .

Similarly, Title V of The Nuclear Non-Proliferation Act of 1978 mandated 
a program to assist the developing countries in "the application of non-nuclear 
technologies consistent with . . . economic factors, . . . material resources 
. . . and environmental protection." The program will include evaluation of 
energy alternatives, facilitation of international trade in energy products 
and processes, development of enrgy resources, and application of energy tech­
nologies.

The Congress expressed its support for encouraging the United Nations 
to convene a World Alternate Energy Conference in the FY '79 Foreign Relations 
uthorization Act, P.L. 95-426. In declaring that conventional energy sup- 

p les are being depleted and that expanded development and use of alternative, 
nonconventlonal, and renewable sources of fuel could meet energy demands, the 
Congress endorsed such a conference aimed at establishing an International 
Alternate Energy Commission to encourage utilization of 
The Secretary of State was directed to transmit to the I 
and to the Senate Foreign Relations Connittee a report i 
suant to this section.

new technologies. 
Speaker of the House 
on actions taken pur-

Importance

of alternative energyThe clear legislative mandate for the development
-he e8tablished Federa* Programs in this area, the international 

aspect of the issue, and the energy needs of the LDCs should encourage the 
subcommittee s participation in formulating policy and encouraging practices 
concerning the development of alternative energy technologies for applies- 
tion in the developing world.
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11. MATERIALS R&D POLICY

See also items:

5.3 Underground Stockpiling or Waste Storage
5.6 Resource Conservation
5.7 Resource Recovery
7.2 Efficient Underground Mining Systems
10.8 Fuller Utilization of the World Ocean Resources: Legal 

Political, and Institutional Aspects
19.5 Continental Scientific Drilling Program
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Research and Development Aspects of National Materials Policy

Federal programs for various national goals (particularly those af­
fecting energy and the environment) have impacted adversely on materials 
industries, both supply and processing. Research and innovation in materials 
technology are lagging and warrant attention to restore balance. 
Background

There has been a long history of efforts to define a national policy 
for materials. Repeated recommendations have come from various commis­
sions (Paley, Boyd, and most recently the National Commission on Supplies 
and Shortages) that institutional arrangements be established and policies 
affecting materials be defined and implemented.

Efforts were begun by the House Committee on Science and Technology, 
Subcommittee on Science, Research and Technology, to clarify the need and 
to explore ways to meet it, starting with the issuance December 1972 of a 
committee print, Industrial Materials, Problems and Issues for the Congress. 
Subsequently, the subcommittee addressed various tentative legislative 
proposals, the most recent being H.R. 10859 and H.R. 13025, in the 95th 
Congress. Several sets of hearings were held on these predecessor propo­
sals. Other committee prints on material issues were published. Four 
committee prints late in 1978 completed the record; these are: a 985-page 
hearing record, an 80-page summary, a subcommittee final report on materials 
policy in the 95th Congress, and the proceedings of an Engineering Founda­
tion Conference on national materials policy. At the close of 1978, a new 
draft of proposed legislation on the subject was in preparation. Addi­
tionally, the Senate Commerce Committee, Subcommittee on Science, Tech­
nology and Space, held hearings on materials policy in 1977 and considered 
in particular the recommendations made by the National Commission on Supplies 
and Shortages.

Importance

Abundant documentation exists of the relationship of sound materials 
management to a stable (non-inflationary) economy, healthy industry, employ­
ment opportunity, orderly international trade, a benign environment, and 
technology to conserve energy and expand its availability.

In late November 1978, the price of cobalt (1002 imported) rose to a 
quoted $46 a pound (up from $6). Cobalt is essential in high temperature 
alloys, magnet alloys, hard facing of rollers in steelmaking, and cementing 
of hard carbides for machine tool cutting tips. Throughout 1978, there 
were warnings of a possible future shortage of chromium (1002 imported) 
from Rhodesia, and South Africa (some 902 of world reserves). Chromium 
is the most widely used of all ferro alloy additives in steelmaking. Ef­
forts to restore the stability of the American dollar are contravened 
by rising costs of many materials imports, yet policies of the Federal 
Government virtually compel increased resort to costly foreign supplies. 
The materials industry is calling increasingly for a resolution of policy 
conflicts in this area.

An International Materials Congress, sponsored by the National 
Academy of Sciences, is to take place in Washington, March 26-29, 1979, to 
examine some of these issues as they relate to the world's economic de­
velopment. Assurance of a well-thought-out U.S. position is indicated.
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Research and Development Aspects of Materials Conservation

The U.S. domestic materials posture has deteriorated steadily over 
the past several decades as evidenced by declining reserves of key indus­
trial raw materials and increased imports of these materials from abroad. 
Consequently, accelerated research, development, and innovation in ma­
terials conservation appears necessary to help achieve, where feasible, 
a better balance between domestic production and consumption of these 
materials.
Background

Rapid development and exploitation of basic U.S. materials deposits 
during the Nation's first 200 years has exhausted many primary deposits 
of such materials and necessitated increased reliance upon secondary 
domestic deposits and imports from abroad. As the domestic secondary 
deposits have become more difficult and expensive to mine, increased 
emphasis has been placed upon foreign imports. It has been suggested 
that this import dependence should be stabilized, and possibly reduced, 
through such conservation methods as reduced usage, increased recovery 
and recycling of waste materials, and substitution of more plentiful 
materials for those that are scarce. For example, it has been suggested 
that U.S. consumption of materials, currently the world's largest both 
totally and per capita, could be reduced significantly without adversely 
affecting the Nation's existing lifestyle. Regarding solid waste ma­
terials, it is estimated that increased resource recovery and recycling 
of these materials could provide about 40 percent of the metals, glass, 
plastics, fibers, and rubber needed by U.S. industry each year. Finally, 
it is maintained that the Nation's import dependence could be decreased 
significantly by the substitution of such plentiful or renewable re­
sources as glass and wood for plastics and metals that now must be 
imported from abroad. Increased research, development, and innovation 
in all three areas — decreased usage, recycling, and substitution — 
is seen as a necessary requirement to help meet future materials con­
servation goals.
Importance

Imports of many basic industrial raw materials now amount to as much 
as 90-100 percent (for example, alumina, chromium, cobalt, columbium, 
manganese, mica sheet, platinum-group metals, and strontium). Such heavy 
dependence upon imports is seen not only as increasing the Nation's trade 
deficit but, perhaps more important, as adversely affecting the national 
security. It has been claimed, for example, that interruption of needed 
supplies of such materials as chromium, cobalt, and manganese could cause 
disturbances perhaps more far-reaching in the U.S. economy than those ex­
perienced during the oil embargo of 1974. Increased materials conserva­
tion efforts could reduce this dependency and help soften the adverse ef­
forts of potential future materials shortages.

The importance of materials conservation has been explored as a vital 
element of National Materials Policy in several past studies by such or­
ganizations as the National Commission on Materials Policy, the National 
Commission on Supplies and Shortages, the National Academy of Sciences, 
and the Federation of Materials Societies. The subject has featured 
prominently in hearings on National Materials Policy conducted during 
both sessions of the 95th Congress by the Science Committee's Subcommittee 
on Science, Research, and Technology. However, a need still exists to 
determine the extent to which materials conservation is feasible and the 
appropriate legislative role in stimulating the necessary supporting re­
search, development, and innovation.
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National Needs in Semiconductor Microstructure Fabrication

Solid state microstructure fabrication is fundamental to a wide range 
of microelectronic applications in the computer, electronics, and tele­
communications industries, as well as in other areas of science, technology, 
and medicine. The competitive strength of U.S. industry in this very im­
portant area is being seriously challenged by other nations, particularly 
the Japanese.

Background

Solid state microstructure fabrication of microelectroic circuit com­
ponents is basic to a number of industries, like the computer industry. 
This U.S. industry, among others, is being challenged seriously now by the 
Japanese electronic industry, supported by a Japanese industry—university- 
government consortium. The Japanese have correctly identified semicon­
ductor microfabrication as being of basic importance in competing suc­
cessfully internationally in microelectronic components and the high- 
technology products made therefrom.

There is evidence that United States industry, which has been very 
successful thus far in microstructure fabrication, may require governmental 
support to meet the increasing international challenges in this field. For 
example, there is currently "an insufficient level of basic research under­
lying microstructure fabrication in the U.S., especially in the academic 
community" according to a recent resource paper of the Solid State Sciences 
Committee of the National Research Council.

Importance

There are a number of unmet national needs in microstructure fabrica­
tion in science, technology, instrumentation, and education. In regard to 
the third and forth points, for example, "much of the instrumentation de­
veloped for this field has relied (either primarily or secondarily) on per­
sonnel educated abroad." Because microstructure fabrication is so basic 
to the Nation's high-technology industries, which contribute a positive 
component to the Nation's generally unfavorable balance of trade, a concern 
and response at the Federal level is appropriate. Among specific issues 
that could be addressed are questions like "What is the organizational 
framework(s) within which the U.S. research and development effort can be 
optimized?"

Congressional concern with the broad aspects of this issue is already 
apparent, for example, in the hearings of the Senate Committee on Commerce, 
Science, and Transportation on Government policy and innovation in the semi­
conductor and computer industries, held on October 30, 1978. Similar con­
cern is evidenced by the continuing congressional attention to the state of 
U.S. R&D and innovation vis-a-vis that of Japan, Europe, and other indus­
trialized nations.
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Scientific Aspects of the Carbon-Hydrogen Bond

At the interface of materials and energy are such questions as the 
substitution of plastics and other organic materials in place of metals; 
the production and processing of biomass; and the capture and conversion 
of solar energy into useful forms by organic routes.

Central to these technological matters is the need for an under­
standing of the fundamental science of the chemical interactions of car­
bon and hydrogen, common to virtually all organic chemical processes and 
products. 
Background

The 1974 report on the Survey of Materials and Man's Needs (COSMAT) 
of the National Academy of Sciences made a strong recommendation for re­
search in renewable resources. The NAS Committee on Renewable Resources 
for Industrial Materials (CORRIM) reported in 1976 on the need for, and 
the economic and energy opportunities in, renewable resources. A de­
tailed examination of the opportunities in this area was presented by 
Dr. Ingomar Falkehag at the 1976 Henniker Conference on National Materials 
Policy, citing:

o safeguarding raw material supply;
o less capital-intensive technology;
o less energy-intensive processes;
o improved environmental control;
o less dependence on depletable resources; and 
o better utilization of all resources.

Finally, a world conference on future sources of organic raw materials, 
convened by the International Union of Pure and Applied Chemistry 
(IUPAC) in Toronto in July 1978, urged a substantial increase in basic 
research related to the field of organic chemistry associated with the 
potential use of renewable resources.
Importance

Photosynthesis creates in biomass daily 17 times as much energy as 
man consumes. Genetic and organic chemistry research can more than 
double this rate according to the CORRIM and other Academy studies. 
Fossil fuels (coal, petroleum, natural gas, peat, oil shale) represent 
past solar energy stored in the earth. As these are consumed, man must 
rely on energy from the atom or the sun, or both. The technology of the 
use of solar energy for fission will exhaust available uranium in due 
course; and fusion energy is still chancy. The technology of biomass 
utilization offers many options of high probability.

There is no urgency to the use of renewable resources, as long as 
man is content to use up the capital of energy stored in the earth in the 
form of fossil fuels and uranium. However, if man is to rely ultimately 
on solar energy, he must learn how to do so most efficiently. The cen­
tral scientific question to be dealt with is a more complete understanding 
of the carbon-hydrogen bond. This is a major scientific undertaking that 
will require time. If it is to be ready when needed, a start should be 
made very soon to secure it. In the words of J.F. Mathis, vice president 
of technology, Exxon Chemicals USA, there must be a better understanding 
of the carbon-carbon, carbon-hydrogen, carbon-oxygen, and similar bonds 
and how they are cleaved selectively both in vivo and in vitro. This 
was, he said, the most important implication of the IUPAC conference. 
In a separate private conversation, William 0. Baker, President of 
Bell Telephone Laboratory, confirmed this judgment.
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Synchrotron Program

Emergence of an apparent need warranting assessment for an array of 
new research tools employing synchrotron radiation.

Background

In January 1976, a panel of the Solid State Sciences Committee, As­
sembly of Mathematical and Physical Sciences, National Research Council, 
assessed the need for synchrotron radiation facilities as a research tool. 
Its report, published in the latter part of 1976, urged: (1) a "substan­
tial number of stations" receive X-ray capability in two critical wave­
lengths, with maximum intensity; (2) a supporting set of detection op­
tics; (3) geographic distribution of facilities; (4) special radiation 
source elements; (5) a substantial scope of operation at each station, 
with associated chemical amd biological laboratories; and (6) adequate 
in-house research staffs.

Importance

The report concluded: "The scientific and technological impact of 
synchrotron radiation research has enormous breadth, spanning many dis­
ciplines and encompassing many techniques. The most promising experi­
mental techniques at the moment are X-ray diffraction, photoelectron spec­
troscopy, and absorption studies throughout the ultraviolet and X-ray 
spectral range. These techniques will advance the frontiers of knowledge 
in a number of fields. In surface science, basic information will be ob­
tained concerning the structural and electronic properties of surfaces 
and heterogeneous catalysis. Techniques of structural analysis (X-ray 
diffraction and X-ray absorption) should provide insight into the organi­
zation and function of complex systems of importance in chemical and bio­
logical processes such as nitrogen fixation, photosynthesis, and the 
oxygenation of blood. Our understanding of liquid and polymer-bound 
catalytic reactions should also be improved. Various techniques will 
contribute to our knowledge of the properties of materials under a 
variety of chemical and physical conditions. For example, new insights 
into the effects of radiation and defects on the strength of materials 
can be expected.

"Improved understanding of catalytic reactions, nitrogen fixation, 
and radiation damage can easily be seen to have a significant impact on 
energy-related technology. Elucidation of the functioning of complex 
biological systems and the effect of impurities on them will play a 
significant role in medical- and environmental-related technologies. 
Finally, X-ray lithography should directly affect the development and 
manufacture of microminiature electronic devices, which will be a cor­
nerstone of the technological society of the future."

Synchrotron radiation holds great promise for X-ray lithography. 
The radiation used is in the soft X-ray region 10 to 20 angstrom units 
in which it has no substitute. Resolutions approaching 50 angstrom units 
in one second can be achieved. This technique is important for submicron 
fabrication of integrated circuits (below one micron), and is actually 
being used at this time for silicon "writing" of the polymer mask on 
minute silicon chips.
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The NRC report also declared that expanded construction of synchro­
tron radiation facilities was needed to meet requirements over the next 
decade, and that such facilities involved a five-year lead time for plan­
ning and construction. Continued the report:

Needs for synchrotron radiation beyond the next five 
years can be satisfied only if a commitment to the con­
struction of new dedicated facilities is made now, be­
cause full expansion and dedication of existing facili­
ties would satisfy less than one half of the national 
need projected for 1986. Even with an inmediate commit­
ment to the expansion of existing facilities and the con­
struction of new facilities, there will be a chronic 
undercapacity that will become most acute five years 
from now.
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12. SCIENTIFIC AND TECHNOLOGICAL INFORMATION
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Federal Scientific and Technical Information Management 
and Congressional Oversight

Congress long has been concerned with the effective and efficient 
collection, management, dissemination, and use of scientific and technical 
information (STI) by the Federal Government. Previous legislation, 
dealing both directly and indirectly with STI, has created a framework by 
which information programs and policies in the public and private sectors 
could be delineated. This attitude was continually fostered in the 95th 
Congress with the introduction of still more STI-related measures. 
Initiatives on the part of the executive branch to coordinate and 
standardize STI activities have coincided from time to time with these 
congressional efforts. No "national information policy" currently exists, 
however, and the examination and oversight of STI practices and procedures 
by Congress continues.

Background

The question of governmental management of scientific and technical 
information — especially in the realm of tools and techniques for the 
storage, retrieval, and use of STI — is not a new one. Key executive 
pronouncements from the Office of the President and the Office of Management 
and Budget have attempted to either set policy functions or provide STI 
guidelines in such areas as: STI dissemination (Executive Order 12309); 
telecommunications and information policy (President's Reorganization 
Plan #1 of 1977, Executive Order 12046 and OMB Bulletin 78-15); and 
automatic data processing procurement (OMB Circulars A-76 and A-109).

Historically, these attempts to implement some type of STI management 
guidelines have proven to be ineffectual. One indicator of the lack of a 
successful operation has been the issuance of over 200 audit reports 
since 1965 by the U.S. Comptroller General of the General Accounting 
Office. For the most part, these reports have been critical of current 
Federal agency management processes involving computer-based information 
systems, computer and information system procurement practices, and 
automated decisionmaking procedures. In addition, legislation designed 
to aid in the advancement and use of STI and its allied man-machine techniques 
(i.e., P.L. 89-306, the Brooks Bill; P.L. 94-533, the Copyright Revision 
Law; P.L. 94-282, tthe National Science and Technology Policy, Organization 
and Priorities Act of 1976; and P.L. 95-220, the Federal Programs 
Information Act) have either met with certain management difficulties or 
have yet to be examined for their effectiveness.

Importance

The study and oversight of the practices and means of delivery of 
STI is an ongoing congressional function. Over the years, Congress 
has conducted numerous hearings concerning new legislation and has 
performed its oversight duties that relate to the STI environment. A 
broad spectrum of legislative activities were considered in the 95th 
Congress. A certain number of these pieces of legislation (e.g., the 
Communications Act of 1978 and the Foreign Relations Authorization Act,
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«».. of ,s”
include a review of the President's Reorganiiation Plan Pl of 1917 

°f P'L' ’4’282' •“* °£ "» “«“«•! Sc”™
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Information Policy — Report to the President of the United States" that 
with^r^in^ de7lopn\ent o£ a coordinated national information policy 
of Such policv"'1? advlsory committees to aid in the formulation 
Federal Data Processin^LorganLItL^Prije^^ the President's
Summary Report" of its findings in the cXLent'^use^ d^anagSe!/ 

of data processing and information utilization 8
While oversight activities are an integral part of a committee's 

functions, some observers in the private sector would argue that executive 
involvement and legislative oversight of corporate prerogatives are 
lEX and beSt C0Uld be m°nit°red by the professional

Due to its past concerns for STI matters and the ever-increasine 
shouldenCer°f the Natl°n °n in£ormation a"d related technologies, Congress 
should continue its present practice of legislative oversight in the Sea 
of scientific and technical information.
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High Level Interagency Policy Mechanism for STI

Is a high level interagency policy mechanism for handling scientific 
and technical information (STI) matters needed; if so, what would be its 
character and organizational placement?

The scope and nature of Federal management of scientific and technical 
information activities has been of concern to both the public and private 
sector entities involved, over a period of 20 years. The placement, charter 
and controls over such an interagency policy mechanism have found no present 
day solution.

Background

The establishment of a viable permanent interagency mechanism which 
could create and enforce a range of STI-related activities initially 
took the form of a Committee on Scientific and Technical Information 
(COSATI) which worked closely with the now also defunct Office of Science 
and Technology (OST); these were supported by the Science Information 
Council. The range of activities hopefully to be "managed" by COSATI 
was to include:

o Maintaining non-duplicative information services at minimum 
cost;

o Providing selective access to critical information;
o Ensuring retention of essential data emanating from R&D 

undertaken in the national interest;
o Facilitating knowledge spread in order to minimize re­

dundant R&D endeavors;
o Assisting planners responsible for policy and program de­

termination and resource allocation;
o Creating a "storehouse" of knowledge for technology transfer.

After a hiatus of several years, which saw the disappearance of the three 
governmental groups noted above, the Congress through P.L. 94-282 created 
an Office of Science and Technology Policy (OSTP) whose areas of purview 
would include improved information management and the dissemination of 
research findings.

Importance

The criticality of strengthening "planning, management, and evalua­
tion of scientific and technical information activities" has been attested 
to during the 95th Congress. Representative Olin E. Teague, Chairman 
of the House Committee on Science and Technology, has stated that:

...information management today may be suffering from 
wasteful neglect of available knowledge and the funding 
of needless research with respect to findings already 
in the literature. This waste should not continue to 
be tolerated.

45-884 - 0 - 79 - 10
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This issue merits consideration in the 96th Congress, both through over­
sight review of steps taken to accomplish P.L. 94-282 objectives and a 
broader look at the multiple roles which STI now fulfills. These include: 
a clarification of the STI role in foreign policy, improving STI practices 
in government, using STI to alleviate national problems, and employing STI 
to advance U.S. scientific research and development.

The pros related to this subject and policy area enunciated in the 
background statement above are that the volume and variety of STI material 
continue to grow, with concomitant problems of categorizing, storing, and 
disseminating these graphic, narrative, and statistical data. The "cons" 
would include the question of public intrusion on private enterprise, com­
petitive postures by government and commercial institutions in the national 
and international marketplace, and the residual question of "too much 
government."

As already noted, the several role areas involving STI have not been 
resolved and in most cases only cursorily considered by the Congress in 
recent years. Formal consideration through regular authorization and 
appropriations hearings, conferences or workshops and special studies 
offer alternatives for Committee exploration of this issue at this time.
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Public and Private Sector Coordination of Scientific and 
Technical Information

STI activities often receive a low priority during policy and budget 
considerations in the executive branch. In addition, little effort is 
made to formally optimize existing resources within the public and private 
sectors through coordination of STI programs.

Background

STI has historically been viewed as either a by-product of research 
and development efforts, or as a support function to policy makers. As 
such, it often has lacked a consituency which can adequately represent 
the importance of STI to society to those at the decision making level. 
Increasingly, STI has become more pervasive as its value is ascribed to 
more than the basic research community. STI is often a valuable resource 
in developing programs for alleviating national problems and promoting 
national goals. Particularly as our more technologically oriented society 
requires more responsive and hence often more complex approaches to solving 
problems, STI will become more critical.

Importance

Improvements in this area will help to alleviate inefficiencies in 
current STI programs, augment ongoing activities, and provide less dupli­
cation of effort between the public and private sectors. Historically, 
congressional hearings have provided both public and private sector re­
presentatives with the opportunity to present proposals for upgrading 
information practices and services. In order to ensure that future pro­
grams are responsive to the needs of both government and non-government 
groups, congressional forums can prove highly benficial.

The advantages to such hearings are evident in terms of producing 
stronger support for STI activities in all sectors, highlighting the per­
vasiveness of STI in society today, and allowing users of systems (as well 
as designers) the opportunity to air opinions and suggestions. On the 
negative side are the obvious budgetary problems associated with introduc­
ing new programs and expanding existing support staffs.

The 96th Congress, faced with more budgetary restraints and new sunset 
proposals, will be required to identify which information resources and 
services are vital and should not be lost in the process of cutting resources. 
In addition, efforts by Congress to persuade key Federal executive branch 
groups — such as OSTP, NSF, OMB, and NTIA — of the importance of improving 
STI organization in government and their needs to the ever broadening com­
munity could prove particularly valuable at this time.
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Foreign Exchange of Scientific and Technical Information

• h U*S* P°liCy On exchange of STI with foreign governments
“o X J SeVeral are"aS- Questions regarding what priori" 
should be addressed have been raised recently in light of the growing 
concern over the declining U.S. international economic standing 8 

Background

and r I H HateS haS traditi°nally made most of our scientific 
and technical information openly available to other countries Although 
:ef engage in mUCh 8cienti*ic research, the U.S XcXale
maA Hff r produced is decreasing, while other nations are launching 
To I • e"hance their STI activities. STI has been made available
menl il A T H8h bllateral agreements, major aid programs, involve- 
Ibroad TA HI a'tivitie8> a"d via commercial enterprises
mechanism for gatherinrSTlXom’othH XAlA.3^ Pennanent c°°rdinated 

Importance

Dro™ia area bas.bacome.increasingly critical as the U.S. seeks ways to 
In 8 industrial standing and international commercial interests
mill At ’A 6 W°rld beC°meS linked bbrough technological advances and 
Ie ec^^^ proliferate, new policies musAe developed tl
A Hr 2 environment. This issue also addresses our concern with 
scientific HlTT" devei°Ping countries and their needs for 
scientific and technical information support.
wouldaFPr°aC1 iR dealing with STI exchange internationally 
film A™ r advantage of safeguarding one of our basic resources (STI) 
« 8 ransierred wlth disadvantageous effects to the United States
Si HauHs “LSVnV°1Ved the U6e °f S°me quid Pr0 quo aPProach in our 
of sS mIX natlons- Placing conditions on our exchange
of STI might prove beneficial in regard to some countries, it might have a 
negative effort concerning Third World development or it might restrict the 
flow of certain information which could prove vital to our interLtl 
ConorIH K1SSUe 18 Partlcularly critical within the time frame of the 96th 
ongress because of specific pending events. During 1979 and 1980 several
SiliH AX""10"31 meetings wiU be held which will determine future 
policies in the communications and information fields. The need to develop 
U.S. policies in these areas was underscored in the Foreign Relations 
tlAmAHT FY ” Which incUded a retirement tha^ LeXeXent 
sXA L I"8**88 a reP°rt outlining our goals and positions to be pre­
sented at such meetings. A second, related matter, involves the passlgl 

data protection laws by a growing number of European countries. The

akrw h forthcoming debates. Also of note is the recent pro- 
H1 bkanCh °f 3 F°Undation for International Techlologi-

P k hln the Agency for International Development. These dHrXmX«ar e P°?ntial of restricting the flow of data across bor- 
and thus have an adverse effect on certain U.S. commercial interests.
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Utilization of Information Systems

Substantial investments have been made in the development of large- 
scale information systems which contain data of potential value to both 
scientists and non-scientists. However, these systems and possible ap­
plications of them often are not known to user communities which might 
benefit from them.

Background

Recent years have seen a continuing escalation in the amount of 
scientific data being produced by research and development activities. 
It has become increasingly difficult for scientists either to acquire or 
determine relevant materials which can be used to support ongoing research 
tasks. Large automated information systems have become a mechanism for 
indexing, storing and accessing these accumulated data. At the same time, 
decision makers require a growing amount of technical information to sup­
port the policy formulation process in today's more complex society. The 
potential for tapping information systems to provide technical support is 
becoming more widely recognized.

Importance

This area presents an opportunity to enhance both the traditional 
R&D activities as well as the policy making arena through strengthening 
the utilization of created or developing information systems. A major 
thrust of this effort would involve the orientation of both scientists 
and non-scientists to the potential value and availability of various 
information resources.

The advantages of such a program would include wider dissemination 
of research results within the United States, enhanced utilization of 
STI within in the non-scientific community, more comprehensive coverage 
of the available scientific and technical literature and improved systems 
development in response to a larger audience of users. Disadvantages re­
volve around the difficulty of adequately orienting a constantly changing 
community of users, additional expenditures which might result from new 
efforts at information dissemination, and a possible conflict between 
public and private sector responsibilities in this area.

This question should be considered in the 96th Congress due to 
several recent events. The National Science Foundation has reorganized 
and changed the former Division of Science Information to the Division 
of Information Science and Technology. This new division is in the 
process of developing long-range programs and approaches to be followed. 
Congressional input at this stage could prove critical in determining 
the direction this group pursues. In addition, a proposed OMB Circular 
has been circulated widely for advance reactions, conerning the collection 
of scientific and technical information and a new director has been ap­
pointed to head the National Technical Information Service, Department 
of Commerce. This transitional period could be particularly important 
in developing STI policies and priorities.
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Encouraging Public Utilization of Scientific and
Technology Information

tinn en'oura^ment °£ scientific and technical information dissemina- 
- " “ Predicated on the policy of effective utilization of federally 
funded efforts. Implementing this policy has been difficult in that co­
ordination and integration processes of programs have not always been 
entificVand JeTT %been focused on appropriate channelling of sci-

? f j d technology information, research and development findings and 
related information that is consistent with national goals 8 ’ and

Background

? decades Federal funding of advance technology, 
research and development, and scientific information has stimulated 
concern regarding the effective utilization of these efforts The 
dissemination of technical information has been available through the 
ment°ff atlOn^ T«chnical Information Service (NTIS) in the Depart­
ment of Commerce (15 U.S.C. 1151-1157). In early 1978 President Carter 
anTre^T^ ?rdCr 12°39 ("Relatin* to tha Transfer of Certain Science 
and Technology Policy Functions.") The Executive Order outlines elements 
nd functions of the National Science and Technology Policy Organization 

and Priorities Act of 1976 (90 Stat. 459, 42 U.S.C. 6601 et. slq.) pJo- 
Th^Office ^eMreor*anization °£ ^ence and technology policy elements.

Office of Management and Budget draft Bulletin No. 78, presently 
being circulated for conment, specifically addresses the dissemination 
oX^ lln °T?On: "that 811 technical information which results 

Uy * research and development shall be made publicly 
available, consistent with the need to protect individual privacy, 
national security and proprietary interests."

The specific measures outlined in the draft OMB Bulletin may re­
quire congressional attention to improve and promote public access to 
and dPvp! lnfofma^°n- Criticism has been leveled that Federal research 
and S af£orts have al«ay* been appropriately identified, 
and that access to reports and studies has remained a continuing problem.
Importance

be debated and dis- 
dissemination of all 
economic security.

Information dissemination policies continue to 
cussed with concern focussed on the need to balance 
federally funded efforts and issues of national and 
The Office of Management and Budget examination has considered access 
to, dissemination and disclosure of technical information within the pro­
visions of the Freedom of Information Act (5 U.S.C. 552). Recent con- 
for^H™" refrd to.bu8^n®ss. ^ata transfers and "reverse Freedom of In­
in ? • associated judicial cases have stimulate further interest
in developing appropriate policies. The finalized OMB Bulletin 78 and
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judicial decisions [e.g. Chrysler Corp, v. Schlesinger, 412 F. Supp. 171 
(D.Del. 1976)] represent measures that may impact on public access to 
scientific and technical information, and including research and develop­
ment findings.

Assessing the utility and effectiveness of science and technical in­
formation also remains a critical problem. Congressional assessment of 
the contribution and impact of greater public access may be needed. The 
formulation of a cohesive policy and coordinated response will require 
additional consideration.

The following issues may require further examination:

Is there a need to develop a coordinated and uniform policy 
to encourage use of scientific and technical information by the 
private and public sectors? Does this require different ap­
proaches and structures to assist in promoting access to many 
potential users?

Are additional resources needed to collect and promote dis­
semination of science and technical information and research and 
development findings? What justification is required to develop 
these resources?

What contribution will the greater dissemination of govern­
ment sponsored research have on economic and national security 
factors?

Should information impact statements use be required for all 
research and development programs?
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National Science Foundation Social and Psychological Sciences Research Support

The NSF social and psychological sciences research support programs । 
have undergone many changes in the last 10 years, i.e. since the Committee s 
last in-depth review. While funding has increased, criticism has been heard 
that congressional actions regarding the NSF's social and psychological 
sciences research budget are not based on sufficient appreciation for sub­
tleties in the growth of the disciplines. Issues identified in a 1977 
committee oversight report on NSF support programs in these disciplines 
might warrant attention.

Background

NSF funding for social and pscyhological sciences research appears to 
have grown consistently over the last 10 years. Although inconsistent reporting 
precludes precise comparisons or historical trend description, it is gener­
ally acknowledged that since the fiscal year 1969, psychological sciences 
research funding has almost tripled (from $6.3 to a $15.1 million budget 
request for the fiscal year 1979) and that social sciences research funding 
has almost doubled (from about $16 to about a $27 million budget request 
for the fiscal year 1979). In addition, NSF initiated a large problem 
oriented social research program in 1969 with funding rising from about 
$4 million that year to about $34 million requested for the FY1979 budget.

Although these figures are not expressed in constant dollars it is evident 
that they demonstrate increases in funding patterns. Quantitative increases 
requested by the Administration and supported by the Congress show apprecia­
tion and confidence in the disciplines. Yet some observers criticize con­
gressional actions on NSF's social and psychological sciences budget as 
being capricious and, because of rapid up and down fluctuations in con­
gressionally defined levels of support and priority selection, as reflecting 
insufficient appreciation for the need for stability in support patterns 
adequate priority-setting.

Importance
The committee's last public inquiry into NSF social and pscyhological sci­

ences support patterns occured in 1968 right before the Foundation's enabling 
act was amended to make explicit NSF's responsbilities to support social 
and applied research. In 1977 the Committee published an oversight report 
on the topic, The Psychological and Social Sciences Research Support Programs 
of the National Science Foundation: A Background Report, but no action has 
been taken to receive public reaction to the oversight report or to insure 
action on its findings or on the findings of an NAS oversight report on the 
same topic. It may be timely to do so in the 96th Congress. Issues identified 
in these reports include: need to achieve an appropriate support balance between 
basic and applied research to develop knowledge adequate for application, need 
to balance quantitative versus qualitative studies, correction of imbalances in 
nonsuccessful proposal/award patterns, need to balance continuing versus new 
awards, overcoming concentration of awards in certain schools, using advisory 
panels properly, eliminating funding overlaps with other agencies, and refining 
the "NEC" reporting category to permit better oversight of problem oriented 
applied research.
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Regulatory Decisionmaking

There is a need to examine the decisionmaking process of Federal 
regulatory agencies. What are the general problems? What is the impact 
of organization and process on the outcome of regulation? Are there 
means of comparing the results of regulation against predetermined ob­
jectives? Do the agencies have valid information for decisionmaking?

Background

Much of the recent growth of Federal regulations has been social rather 
than traditional economic regulation. Several common problems arise in 
determining health, safety, environmental and other social regulations which 
are not being satisfactorily addressed.

Methodologies used in the decisionmaking process establishing regula­
tions might be studied to determine whether there is an optimum procedure. 
Alternatives to the setting of standards may not be getting sufficient 
attention in the regulatory process.

Better measures of the social, environmental, and psychological bene­
fits resulting to society from regulations are needed in order to weigh 
these benefits against costs. Better predictive models, which may in­
volve probabalistic techniques might be developed. Problems of estab­
lishing acceptable levels of risk tolerable to society need to be treated.

Regulations are often dependent upon scientific and other types of 
information which may be inherently uncertain, or suspect because those 
being regulated supply it. Agencies address these information problems 
m various ways. The process of obtaining and using information should 
be examined to improve the basis upon which regulations are based. This 
may require changes in the internal R&D capabilities of the agencies, 
or increasing use of external sources of information and/or means of re­
solving conflicting scientific views.

Importance

Federal regulation has repeatedly been blamed for contributing to 
inflation, a decrease in innovation in the United States, and other 
problems.

The President has recently taken steps to make government regulations 
simpler, to increase public involvement in the regulatory process, and to 
reduce duplication and the inflationary impacts of regulation. Several 
bills concerned with regulatory reform, which were introduced into the 
95th Congress focus on eliminating needless regulation and reducing the 
economic impact, paperwork and adjudication connected with necessary re­
gulations. The problems mentioned above do not appear to be sufficiently 
addressed by these efforts.

There has been much criticism of legislation which does not give the 
regulatory agencies sufficient flexibility to administer in a manner which 
allows them to reconcile multiple societal objectives. Congress may wish 
to investigate whether statements of the goals and performance measures 
to be used and prescriptions to employ cost/benefit analyses through legis­
lation which authorizes regulation may bring about desired improvements.
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Effects of Requirements for Social Impact Statements

Both benefits (especially more informed decisionmaking and enlarge­
ment of public participation in decisionmaking) and costs (especially 
paperwork costs) accrue from the burgeoning number of governmental require­
ments for the preparation of impact statements. Improved identification 
of adverse consequences of program or policy actions which presumably 
result from impact statement preparation will not insure improved decision­
making. Data, more quantitative understanding, and analysis do not always 
improve decisionmaking. But tradeoffs should be determined.

Background

Increasingly government is requiring the preparation of impact state­
ments or studies in a variety of important public policy areas: family im­
pacts, social impacts, urban impacts, environmental impacts, judicial impacts, 
arms control impacts, and, inevitably, paperwork impacts.

These requirements appear to have both benefits and costs. They provide 
jobs for social scientists and thereby take up employment slacks. They also 
help to insure that adverse social, economic, political and technological 
consequences or risks are identified and possibly evaluted before project 
implementation, and they are an incentive toward the refinement of social 
impact research techniques.

However, impact statements also cause social costs. They often require 
rigorous social research, yet are criticized for promising more than they 
can deliver since understanding of social change processes so fundamental 
to preparation of impact statements usually is inadequate for the task at 
hand. Some critics say that these requirements pose needless paperwork 
burdens and that they generate reams of paper and research reports decision­
makers don't have time or inclination to read. Others criticize that such 
statements are a futile exercise in improving the so-called quantitative 
basis of rationality in governmental decisionmaking because report writers 
are neither candid enough nor able to determine precisely the metric of 
political calculation and decisionmaking which are the basis of much govern­
mental decisionmaking.

Importance

The types of impact statement requirements described above — ranging 
from arms control, through economic and family, to urban impacts are all 
required by statute or Federal regulation. It may be propitious to assess 
these requirements, their origin, expected utility and costs and their actual 
utility to improving decisionmaking. GAO may be a likely performer of such 
research.
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Social Indicators Research

utili^tio^of sociaf °f Federal agency Programs for the support and
the T t indicators research. Involved agencies include NSF
he Department of Commerce, and the Office of Management and Budget Issues 
include progress of research, Federal policies to promote refinement and 
use of new measures, and institutionalization of social indicators systems.

Background

Impetus for development of social indicators and for their use in 
clLXrSXlfTbmT °f 196°S concoffiitant with congressional 
a Council of Social T • CrCat\a "^ronal social accounting system and 
a Council of Social Advisors in the White House. Social indicators differ 
from normally collected descriptive social statistics for three reasons- 

bl ma^TI .pr°pertieS? their level aggregation, and their ability 
to be manipulated in a social accounting system. Quality of life for in­
stance, would be measurable in a social accounting sys^ and in the Idlal 
thllem W°?ld be,llnked to Programs or program intervention strategies so 
that a policymaker would be able to determine if a modification in a pro­
gram caused a change in quality of life. P

NSF's program of support includes funding to individual researchers to 
± i r d d'“ <e° i-Oicwr.
and predictive qualities), models of social systems dynamics with appro- 
laolbilit categorles> and kinostatistics (computer manipulable gllphic 
plots or • a Pofroj^aker to overlay several different data
plots or series on the same geographic area to correlate multiple factors) 
LLJThX late 196081 NSF haS -PP°^ed the Center for Research In 

lal Indicators at the Social Science Research Council, to give the
Foundation advice about priorities for its research program aid to serve 
as a central research center on the subject

bave been working °n applications and use of social in- 
X ll s T T y publlcation of Social Indicators, 1976, a complila- 
tion of social indicators useful to poliZ^kers. Currently the focusPof 
and X 18 ? T COnmerCe Depart"-t (by virtue of coIgressS Xate 
OMB/ X effortS are governed by policies in a combinedsXllX TTST' d h X1* Mramework for Planning U.S, Federal ~XXX T ? efforts ^institutionalize a rudimentary------  social indcators system m the Domestic Information Display system being 

eloped jointly by NASA and Commerce for all agencies and the White H^use.

Importance

Attempts to institutionalize social indicators systems, in which deci­
sionmakers have confidence, should incorporate advanced research findings. 
It seems appropriate to ask if current systems do, and if research prog^s 
are ad^quate^ (t°taling ab°Ut $2 miUion for indicators and related research)
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Criminal Sentencing Reform

Judges across the Nation do not have a uniform system of deciding terms 
of imprisonment for convicted criminals. How can this situation be remedied? 
Would more research into possible guidelines for sentencing be a step in the 
right direction? What can Congress do to help alleviate this problem?

Background

The United States criminal justice system is regarded by some experts 
as being in disarray. It has been stated that the system neither controls 
crime nor punishes criminals. Crime statistics show that serious offenses 
have more than doubled since I960. Also, the United States has longer 
prison sentences than any other Western country or Japan. Recently, dis­
cussions have increased regarding the country's criminal sentencing process. 
One authority says that the Nation's system of justice can define crime, 
organize police forces, and design due process trial methods. However, 
problems arise when determining why, when, or how to sentence, or who should 
or should not be imprisoned and for how long. Surveys have shown that in 
both the Federal and State courts, judges, when confronted with sentencing 
offenders, react essentially in individualistic ways. Across the Nation 
judges, using their own discretion, give out greatly divergent sentences 
to offenders with similar criminal backgrounds and who have been convicted 
of the same type of crime. The Federal Judicial Center conducted a study 
to test disparity in sentencing. Fifty judges participated by reading 
presentencing reports and making recommendations. In 16 out of 20 cases 
given to the judges, they disagreed, even on the basic question of whether 
or not a prison sentence was advisable. The criteria for determining 
various sentences may include — whether the setting of the court is urban 
or rural; a judge's opinion regarding the seriousness of the crime; and 
a judge's perception of the defendant.

Importance

There are no direct guidelines in the Federal code to assist judges 
in deciding a term of imprisonment for offenders. Therefore, disparity 
exists. Indeterminate sentencing, some experts argue, should be completely 
eliminated and replaced by legislative sentencing in the form of "flat-time" 
or "presumptive sentencing," or "mandatory sentencing." If this is done, 
all criminals convicted for the same crime would receive the same term of 
imprisonment unless there are exceptional factors established. On the 
other hand, proponents feel that through indeterminate sentencing, the 
offender would become "rehabilitated" before entering society again. 
Then, there are those who propose a middle ground. Disparity, evident 
in the indeterminate procedures, would be retained, but legislatively 
mandatory sentences would also be provided with the exception of ignoring 
justifiable distinctions among offenders. What are the appropriate cri­
teria to follow? Should there be specific guidelines for sentencing? 
Answers to such questions may be determined through more comprehensive 
research regarding the advantages and/or disadvantages of applying more 
uniformity to the sentencing of criminals. Hence Congress might consider 
the proper role to take in helping to alleviate this concern.
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Social Science and Government: Better Methods to Determine
Research Priorities “ ------ -- -------- —

Although Federal obligations for social and psychological sciences 
research are approaching $1.5 billion annually, there seem to be important 
s^erch P°11Cy t0P1CS are not receiving attention. Current r“ 
ou e Pa“erns seem not to make maximum use of the Nation's store-

basA nf£ 6uchknowled8e nor d° they permit adequate growth of the knowledge 
base of social science disciplines.

Background

„ c ■ request of the National Science Foundation, the Study Proiect 
n Social Research and Development was established within the National Re­
search Council to assess several complex issues in the interface between 
social research production and the public policy process. One part of the 
ive-volume series focussed on how research agendas are formulated.

1 j ligations for social research and development (called social know- 
ibinr and application the terms of the report) now approach
of hivhl1'5 blVf°n\ DeSplte these expenditures, the study group, composed

highly qualificed academics and policymakers, concluded that "The setting 
research agendas is largely a reactive process, with few examples of

“bPlannlT ?e lncentfves for planning are weak and inconsistent. 
Although there is little duplication of research effort, there is also little 
coordinated planning among agencies. Hence there are important problems 
that fall in the gaps between agencies and little attention is given to 

planning research on emerging problems that are not well 
matched to the existing responsibilities of mission agencies." 
ao Th® following were among recommendations made to oversight agencies 
especially the Congress, to improve research agenda setting: ’

o Federal research administrators and oversight officials should 
devote more resources to developing systematic planning as a distinct 
aspect of efforts to produce and use knowledge of social problems.

o Program decision makers should have greater input into the 
planning of program-supporting research and policy makers at the depart- 
mentai end presidential levels and in Congress should have greater input 
into the planning of policy-forming research.

o Special attention should be given to building problem-exploring 
research agendas through task forces and conferences and the creation 
o presidential or joint presidential-congressional temporary commis­
sions . '

° "Umber of Problem-centered research programs should be created 
o undertake intensive and sustained work on major social problems

o More adequate methods should be developed for forecasting new 
or emerging social problems and creating research agendas directed to 
them. [This should include user priority identification.]

Importance

Social research and psychological sciences research are increasingly 
important elements of the Nation's R and D budget. Development of these

16 alB° frequently evoked as a method of generating informa­
tion to help answer seemingly unsolvable public policy issues. The com­
mittee writing the report cited the DISPAC Subcommittee as a major over­
sight agency for these areas. J
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Social Science and Government: Better Ways to Apply Knowledge
Generated in Federally Funded Social Research and Development Programs

Approximately $500 million is obligated annually for research and 
development to apply or adopt the findings of federally funded social and 
psychological sciences research and development to solve public policy 
problems. However, much of this knowledge is never applied. Problems 
arise from difficulties in disseminating research, involving decision­
makers in priority setting and problem identification, and from faulty 
rnnrnmnicarions between researcher, administrator, and decisionmaker.

Background

At the request of the National Science Foundation, the Study Project 
on Social Research and Development was established within the National 
Research Council to assess several complex issues in the interface between 
social research production and the public policy process. One part of the 
five-volume series focussed on issues in the application of such knowledge.

The study which encompassed knowledge production and use in all Federal 
agencies, and surveyed use in specific policy areas reported:

Effective application of knowledge is hampered by doubts as to the 
quality or relevance of the results of research and other knowledge 
production activities, by the lack of clear policies on the dissemina­
tion and use of results, and by a weak sense of the appropriate audi­
ence for many results. An excessive focus on individual projects 
discourages efforts to synthesize and cumulate results. Research 
administrators have limited understanding of how new information 
fosters innovation and change.

Recommendations made to improve the dissemination and application of 
knowledge are:

o Oversight agencies and research administrators should give 
more attention to the dissemination of high-quality research results 
to appropriate audiences.

o federal agencies supporting social knowledge production and 
application should sponsor periodic syntheses of the knowledge gained 
from the research they fund .

o More intensive research on the process of social change and 
the adoption of innovations by federal and nonfederal policy makers 
should be undertaken by agencies supporting social knowledge production 
and application.

Importance

The committee's jurisdiction for R and D implicitly encompasses social 
science R and D. In addition the study group directed recommendations to 
the DISPAC Subcommittee. NSF has also sponsored considerable work on utiliza 
tion and dissemination; it may be timely and appropriate to review the fruits 
of NSF work in this area. The committee's interest in computer disseminated 
information coincides with this topic.
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Threats to Behavioral and Social Research Posed by Secondary Effects of 
Federal Regulations Designed to Mitigate the Risks to Human Subjects 
of Biomedical and Behavioral Research

As a result of being regulated by many of the same factors that govern 
biomedical and behavioral research, social research encounters legal and 
ethical dilemmas in protecting confidentiality of personal data, welfare of 
participants in some experimental situations and individuals in predic­
tive studies. Various research and regulatory methods have been proposed to 
minimize conflicts between the researcher's need for high quality information 
and legal and ethical standards. The recent signing of P.L. 95-622 established 
a presidential commission to study these subjects and further refine protective 
mechanisms, recommend their adoption to Federal agencies and report annually 
on measures taken to protect human subjects. OMB, GAO and the courts share 
these concerns as do researchers who see conflicts between the issue of 
accountability to sponsors and confidentiality of participants.

Background

Recently considerable attention has been devoted to the topic of devel­
oping legal, regulatory, research mechanisms to protect the integrity of 
human subjects in biomedical, behavioral, and social research and experi­
mentation. Recommendations have resulted from legislative initiative 
and regulatory reform based on recommendations of various commissions re­
porting to Congress and the President. As a result, according to Robert 
Boruch:

Policy related social research, especially evaluations of social 
programs, will at times engender some notable conflicts between 
the researcher's need for high quality information and law or 
ethical standards. Those conflicts involve privacy, for example, 
where the researcher may find it difficult to elicit information 
on child abuse on account of Federal regulations on privacy. And 
having obtained the data, he or she may find it difficult to main­
tain the confidentiality of individual responses against appropria­
tion by government agencies for nonresearch purposes. The conflicts 
occur in field tests of new social programs: The random assignment 
of individuals to alternative programs, often essential for a fair 
comparison, has been attacked on grounds that it puts individuals 
at risk, deprives them of their rights and so on. These and other 
kinds of conflicts can and have occurred in research on criminal 
and delinquent behavior, program evaluations in manpower, mental 
illness, and education, surveys of physical health, and tests of 
alternative judicial and correctional procedures. (Remarks for NSF- 
sponsored symposium, March 1978 on "Multiple Approaches to Resolving 
Ethical and Legal Problems in Social Research.")

Refinement of statistical procedures, adherence to procedures of in­
formed consent and establishment of institutional review boards have been 
adopted to minimize adverse effects of privacy and human experimentation 
regulations on research. However, increasingly recommendations are made

45-884 - 0 - 79 - 11
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to tighten up restrictions, viz P.L. 95-622 and the creation of the Presi­
dent's Commission for the study of Ethical Problems in Medicine and Biomedi­
cal and Behavioral Research and GAO's recent report on Audits and Social 
Experiments (PAD-79-1) and on privacy and replication.

Importance

The committee may wish to be prepared to react to the Commission's 
regulations and annual reports in anticipation of insuring an adequate and 
appropriate balance between freedom and integrity of scientific research 
on the one hand and the protection of human subjects on the other.
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Program Evaluation Research

Obligations for program evaluation research totaled approximately 
$243,000,000 in the fiscal year 1977. Such research is intended to measure 
efficiency and effectiveness of Federal programs. According to experts 
most of this research is of poor quality or not used, although requirements 
for performance of evaluation are increasing. The General Accounting 
Office recently identified nine major inadequacies with the Federal program 
evaluation effort and by virtue of authority in P.L. 93-344 initiated 
major programs intended to improve Federal program evaluation and to help 
committee staff refine legislative requirements for evaluations. Issues 
of importance include cost and effectiveness in relation to methodology 
used, adequacy of findings for policymaking, and dissemination methods. 
Probable passage of sunset legislation compels attention to these issues.

Background

Momentum that began in the 1960s for statutorily required program 
evaluation to assess the efficiency and effectiveness of federally funded 
programs, especially social programs, has continued unabated during this 
decade. Recent requirements for evaluation appear to be motivated by 
initiatives for accountability, budget balancing, and "sunset" legislation. 
0MB reported in recent hearings on evaluation before the Senate Human 
Resources Committee that approximately $243,000,000 was obligated for 
evaluation research during the fiscal year 1977. Accompanying the trend 
toward increased expenditures for evaluation is a trend which sees Congress 
defining specific legislative requirements for evaluation. In recent 
legislation Congress has begun to specify program goals, measurable, opera­
tional, and acceptable levels of goal attainment, data systems required 
for evaluation, types of evaluation research required (experimental vs. 
non-experimental), sampling methods and population, and other facets 
of research design. These issues formerly were the exclusive preroga­
tive of executive agencies administering and evaluating the programs.

According to the GAO, improvements in evaluation management and re­
search methods have not kept up with increasing requirements for the 
conduct of evaluation. GAO identified basic deficiencies, including: 
lack of clear evaluation policy, definitions, and objectives; inappropri­
ate or missing incentives for accountability; mismanagement of the evalua­
tion function in agencies; inappropriate priority setting; inadequate 
guidelines and standards for evaluation; difficulties in designing re­
search methods to examine program implementation and effects; and short­
comings in improving state—of—the—art despite Federal funding incentives 
to social scientists.

Importance

The importance of inappropriate evaluation, from management and budget­
ary standpoints seems to compel attention to research and management issues, 
especially since House attention to "sunset" legislation, requiring consider­
able evaluation, seems likely in the 96th Congress.
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Concern for domestic violence victims has significantly increased 
over the last few years — especially for abused children and battered 
wives. What are the causes of violence within the family? 
can the Federal Government utilize in providing assistance What methods 

for the victims?
Background

Domestic violence pervades all socioeconomic levels, 
be just as prevalent among college educated families as in 
cated. Summoning the police for help seems to be the only 
poor; therefore crime statistics reflect a larger number of abuse cases 
among the less educated. The more affluent usually seek the assistance 
ot marriage counselors or psychiatrists.

Abuse tends to 
those less edu- 
resort for the

i i// ??tlCS Sh°W that Wlthln one year there "ere reported approximately 
3 1/2 million severely battered wives — those who needed shelter, some 
type of hospital or police intervention; 1/4 million abused husbands;
5 million battered siblings; 350,000 abused children; and elderly of which 
there were no local or national estimates. Studies have indicated that as 
many as five million wives suffer exteme violence during some time in mar­
riage. Almost two million couples reported using a lethal weapon at some 
time m their marriage.

, ., Va"°us aspects of family violence may be interrelated. Occasionally 
child abuse is the direct result of spouse abuse. Parental Anonymous, a 
"a“°?al organization that assists parents who are child abusers, has reported 
that in almost all of their 750 chapters there are women who are victims of 
spouse abuse. On the other hand, it is believed that women who grew up in 
a violent home atmosphere may be more likely to accept beatings in their 
marriage than other women. Furthermore, children who observe their parents 
using violence to solve problems may develop the idea that violence is an 
acceptable way to deal with stress. They, then, may use violence in their 
homes as adults.

On February 14-16, 1978 hearings were held by DISPAC on the issue of 
domestic violence

Importance
Financial support to establish emergency shelters and other services 

for domestic violence victims and their dependents is an immediate factor 
that Congress may consider. However, it may be important to enlarge research 

C°"Ce"ln8 the ?auses and interconnections between different factors 
involved in the domestic violence problem. Do violent homes beget violent 
homes? Is there a correlation between a family's drinking behavior and/or 
drug use and domestic violence? It may also be important for Congress to 
acquire more knowledge regarding the origin of the problem within the family 
structure in order to learn how to approach the issue so that the appropriate 
services necessary for domestic violence victims may be provided. More com­
prehensive research concerning the victims of domestic violence may be the 
"ea°L° ac/omP^shing this task. Domestic violence is increasingly becoming 
a matter of public attention. Some individuals feel that this is not an area 
for government intervention. Others who deal with the victims on a daily 
basis and are becoming more aware of its consequences feel that there may be 
ment Lk^ Governnient can play. What position could the Federal Govern­
ment take? This may warrant the attention of the 96th Congress.
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U.S. Civilian Space Policy

Twice in 1978, President Carter issued directives relating to U.S. 
space policy. These policies were viewed in some quarters as giving little 
more direction to the U.S. space program that there had been prior to the 
directives, and that a stronger policy statement is needed.

Background

During the 20 year history of the U.S. space program, U.S. policy re­
garding space exploration has fluctuated dramatically, from the 1961 Presi­
dential mandate to send men to the moon by the end of the decade to the 
current program of low-level space budgets providing for few new programs.

For some years there had been discussion about the need for a formal 
U.S. space policy. In July 1978, President Carter issued the first of two 
policy statements concerning the U.S. space program, focussing on interagency 
coordination and cooperation. This statement. Presidential Decision (PD) 37, 
also established a Policy Review Committee (Space) in the National Security 
Council headed by Presidential Science Adviser Frank Press to facilitate 
this coordination and help establish policy guidelines. The first task 
for this committee was preparation of recommendations for a U.S. civilian 
space policy for the next ten years.

In October 1978, the Policy Review Committee's recommendations, as 
approved by the President, were released. Rather than proposing specific 
guidelines for conduct of the civilian space program, the study only set 
forth the various alternatives that could be followed. For example, the 
study said that as funding requirements for NASA's most expensive program, 
the space shuttle, phase down, "we will have the flexibility to give greater 
attention to new space application and exploration, continue programs at 
present levels or contract them." This type of statement, which permeates 
the study's conclusions, led to criticism that the "policy" could in fact 
support any level of space activity, large or small, and does not elucidate 
the President's preferences regarding the future of space.

Importance

During the closing days of the 95th Congress, two bills were introduced 
in the Senate establishing their own space policies, in light of what was 
considered lack of direction in the Presidential arena. One of these sug­
gested widely expansive programs for NASA into the 21st century, including 
orbital civilizations, bases on the Moon, and manned exploration of the solar 
system, while the other concentrated on a program for the next ten years, 
recommending goals such as prototype satellite power stations and continuing 
research into applications satellite systems. It seems likely that these 
bills will be reintroduced during the 96th Congress and that a continuing 
effort will be made in Congress to evaluate the Nation's space policy.
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Managing the Operational Space Shuttle Program

The space shuttle is expected to make its first manned orbital flight 
late in 1979 and to start operational activities shortly thereafter. How 
the operational space transportation system should be managed, and what 
organization, inside or outside of the Federal Government, should do it, 
is of increasing concern to the Congress, NASA, and many public and private 
sector potential users.

Background

NASA estimates that over the anticipated twelve years of shuttle opera­
tion (1980-1991), there will be approximately one mission every ten days. 
Thus routine shuttle operations will place extensive demands on whatever 
organization is chosen to manage it. NASA has never before managed an opera­
tional system of the nature of the space shuttle, and such a large program 
would undoubtedly impose new organizational and management requirements within 
NASA. NASA has been developing a comprehensive shuttle operations management 
implementation plan. One possible approach being considered by NASA is for 
NASA to retain overall shuttle management but to decrease internal resources 
which would need to be devoted to shutttle management by contracting with 
industry for launch operations and pay load operations.

Other alternative suggestions have been proposed for shuttle management. 
One is that the Defense Department, as the single largest user, should operate 
the shuttle. Another is that a user agency, such as the Department of the 
Interior or Department of Commerce, should manage it. Still other suggestions 
are that a separate Federal agency be formed to manage the shuttle program; 
that a quasi—private corporation be formed to manage it; or that private industry 
could provide the best shuttle management system. The pros and cons of each 
alternative are being studied by organizations in the public and private sector.

Importance

The space transportation system will come into operational status during 
the 96th Congress; therefore its operational management is of immediate im­
portance to the Congress. During 1979 and 1980, the Congress will be examining 
NASA s plans for shuttle operations as well as any other proposals which may be 
advanced for alternative shuttle management possibilities which might require 
enabling legislation. The operation of the space transportation system is a 
large task and, whatever mechanism is chosen, the decisions made at this point 
will have ramifications which will impact on the whole civilian space program 
in terms of costs of space operations, launch scheduling and availability, 
and transfer of space benefits to the user community, both domestic and 
international.
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Federal Government Support of a Major Communications Satellite RAD Effort

The United States no longer has a major communications satellite R&D 
effort sponsored by the Federal Government. Given the inability of private 
industry to assume large-scale projects in this area, the issue of reas­
signing to the National Aeronautics and Space Administration (NASA) a major 
communications satellite R&D effort has emerged.

Background

From 1960 to 1973, the Federal Government (primarily NASA) assumed the 
dominant role in communications satellite R&D. This research provided the 
basis for low-risk operational system development by private enterprise in 
the 1960's and 1970's. Since NASA's disengagement from an active R&D role 
in 1973, private industry has not assumed a broad-scale R&D activity. Some 
argue that industry has introduced improvements rather than innovations. 
Principal reasons cited include the large required financial outlays and the 
risks involved.

While it is true that in the past the military communications satellite 
program has developed significant applicable technology, its contribution 
to commercial missions is hampered by an increasing divergence in military 
and civilian applications. For example, most of the military work is done 
at non-commercial frequencies and is thus of limited utility to commercial 
companies.

Importance

Whereas the U.S. Federal communication satellite R&D budget has been 
drastically reduced, other nations are sponsoring ambitious programs. Japan, 
Canada, and the nations of the European Space Agency have government-sponsored 
communications satellite R&D budgets several times greater than that of the 
United States. Without a strong R&D program, dominance by foreign countries 
of the strategic multi-billion dollar international communication satellite 
markets of the 1980's may be possible.

NASA plans to include in its FY 1980 budget request sufficient funds 
to begin a major communications satellite R&D effort. Issues concerning 
the importance of U.S. technological leadership in the area of communica­
tions satellites both to our ability to market technology abroad and to the 
benefits which may accrue to U.S. users from advances in technology are 
relevant to the consideration of the NASA budget request.
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Establishment of an Operational Landsat Program

Landsat is an experimental Earth resources satellite program. Although 
Landsat imagery has proved useful in such areas as agriculture, environmental 
monitoring, hydrology, cartography, and geology, there is no operational 
Landsat program, and indecision as to its future remains.

Background

Through the use of various sensors, Landsat spacecraft have, since 1972, 
relayed a wealth of information which has enabled scientists to determine 
crop condition and yield, predict snowmelt, assess flood damage, monitor 
the environment, make accurate maps, and chart geological anomalies. One 
of the major goals of the experimental Landsat program was to gain suffi­
cient knowledge and experience to determine the advisability of establishing 
an operational Earth resources satellite system. After five years of experi­
mentation and three Landsat spacecraft, there is no comprehensive long-range 
plan which will lead to a decision on whether or not to establish an opera­
tional system.

Congressional efforts to establish an operational system have reflected 
a concern that the uncertainty of continuous data availability restricts a 
more extensive use of Landsat by many current and potential users. To realize 
maximum benefits from Landsat data, many experiments would require continuous 
data for extended periods of time. In order to justify such investments 
and before long-term experiments can be initiated, it is necessary to have 
some assurance of program continuance. A national commitment to go opera­
tional would, according to its proponents, provide the user community with 
the assurance it needs. Without such a commitment or a definite point of 
program termination, the experimental phase of the program will continue 
indefinitely, thereby leaving the users in a continuous state of uncertainty 
regarding the future. Congressional initiatives to establish an opera­
tional Landsat system have met general acceptance in the Congress. Dis­
agreement has centered on the institutional arrangement for the Landsat sys­
tem and the best means of encouraging the participation of the private sec­
tor.

Given the magnitude of the investment in data interpretation equipment 
and personnel training, the uncertainty of the commercial market, the non— 
aggregate status of the user community, and the fear of lack of support 
from the Federal Government, the private sector has been reluctant to es­
tablish its own operational system.

The current administration's position is that its funding of the fourth 
satellite, Landsat D, and its backup satellite demonstrates a commitment to 
a continuing Earth resources satellite program of sufficient duration and 
certainty to satisfy the user community. It is the administration's inten­
tion to establish an interagency task force to study expected technical, 
programmatic, private sector, and institutional arrangements for remote 
sensing, and to examine options for integrating current and future systems 
into a national system. The task force is expected to complete its review 
prior to the FY 1981 budget cycle.
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Importance

In terms of benefits, Landsat is one of the most heralded of NASA's 
space programs. If it is true that the potential users of Landsat tech­
nology are reluctant to invest in the system because of its indeterminate 
uture status, a national resource is being underutilized

the rC reSp°nSe t0,its efforts t0 establish an operational Landsat system 
Dr! by the admln^stration that such initiatives were
premature, and that further study of the subject was needed. Having waited 
or over a year to obtain the results of the administration's study only
Uat theCLe that an°?er StUdy WaS retJuired- the Congress may decide 
that the time for its reconsideration of the issue has arrived.
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Establishment of a Space Industrialization Trust Fund

In order to facilitate industry involvement in the industrialization 
of space, especially materials processing in space, it has been suggested 
that a space industrialization trust fund be established to provide funding 
for innovative industry-sponsored experiments which might lead to produc­
tion of superior products marketable on Earth.

Background

For many years there has been interest in the potential of processing 
materials in the near zero gravity environment of space. Gravity, which 
is ever present on Earth, affects some processes by causing convection 
currents and settling of materials of different densities into layers 
rather than becoming a homogenous mixture. By performing processing in 
space, it is expected that, for example, new alloys can be produced which 
might have superior qualities (such as better superconductors) than Earth­
based materials.

A number of experiments have been performed by NASA on three Apollo 
flights, Skylab, the Apollo-Soyuz Test Project, and the SPAR (Space 
Processing Applications Rocket) sounding rocket program. Many claims 
have been made by advocates of materials processing in space that large 
markets would exist for space-produced materials. The ultimate success 
of such a program will depend to a large part on industry reaction —— 
whether they will use and/or market products made in space, and whether 
they themselves would be interested in performing materials research in 
space.

This latter area, industry interest in performing space processing 
experiments, is addressed by the Space Industrialization Trust Fund 
concept. The idea, as proposed by Dr. Sherwood Fawcett, President of 
Battelle Memorial Institute in testimony before the House Science and 
Technology Committee in September 1977, calls for a trust fund to be 
established which would provide funding for innovative industry experiments 
which might lead to production of marketable products. If marketable 
products do result from the experiments, royalties will be paid to the 
fund up to the cost of the experiment plus interest. This money will 
then be used to finance other experiments.

Importance

In setting up such a Trust Fund, the question of who would operate 
such a system arises: the government, private industry, a quasi­
government corporation, or a public corporation. In the closing days of 
the 95th Congress, a bill was introduced in the House to establish a 
Space Industrialization Corporation, generally patterned after the Fawcett 
model. The bill suggests intitial funding by the government, but with 
eventual public ownership. It seems likely that this bill will be 
reintroduced for consideration in the 96th Congress, and the general sub­
ject of funding for space processing research and development will arise 
in NASA's budget requests.
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Legal Aspects of Routine Utilization of Space

The first space shuttle flight is scheduled for launch in 1979. Opera­
tional flights will begin in 1980. Although a body of space law exists 
many legal questions relating to operational aspects of shuttle utilization 
remain unanswered.
Background

The existing codified body of space law consists of four laws: (1) the 
Treaty on the Principles Governing the Activities of States in the Explora­
tion and Use of Outer Space, Including the Moon and Other Celestial Bodies: 
(21 the Agreement on the Rescue of Astronauts, the Return of Astronauts and 
the Return of Objects Launched into Outer Space; (3) the Convention on Inter­
national Liability for Damage Caused by Space Objects; and (4) the Convention 
on Registration of Objects Launched into Outer Space. These laws establish 
that space shall be used for peaceful purposes, that space exploration shall 
be conducted for the benefit of all mankind and in accordance with the United 
Nations Charter, that a launching State shall be absolutely liable to pay 
compensation for damage caused by its space objects, that States shall aid 
in the rescue and return of astronauts, and that a launching State shall 
furnish the United Nations with the name, basic orbital paramenters, and 
general function of each satellite launched. Generally, this body of law 
covers relations between governments in the exploration of space. The routine 
utilization of the space shuttle by nongovernmental entities from a variety 
of nations is not covered and raises new questions of space law. First, 
there is the fundamental question of whether air law or space law will apply 
to the space shuttle. Hie jurisdiction of the shuttle astronauts is also 
in question. Such jurisdiction becomes important in cases of acts of vio­
lence perpetrated by one astronaut against another and in the determination 
of civil liability. Given the large expense of space shuttle operations for 
private companies, joint ventures may be desirable. The effect of antitrust 
laws on such ventures will be important. Yet another area of concern involves 
P^tent rights: both basic and applied research will be conducted on the 
shuttle and in Spacelab. Private industry will be greatly interested in the 
patent policy regarding marketable space technologies and processes resulting 
from shuttle utilization. Currently, the United States does not reimburse 
for launch failures and aborted missions. Some type of insurance may be 
an important factor in the willingness of private industry to risk capital 
in shuttle ventures. If industry sends its own astronauts into space, the 
possibility of aberrant behavior resulting from the effects of the space 
environment and the question of whether an astronaut will be held to a higher 
level of conduct than his/her counterpart on Earth also become important 
considerations m terms of insurance for shuttle utilization by the private 
sector. There may also be a need for new labor and corporate law defining 
crew performance standards, rights, and responsibilities.
Importance

One of the purposes of the space shuttle was to open the environment 
of space to industrial applications. If legal impediments to industry use 
of the shuttle exist, the potential of the shuttle program will not be fully 
realized. J

The process of writing laws defining the relationships of all parties 
aboard the space shuttle and determining rights and liabilities will be 
lengthy. Much discussion and debate is needed before the legal require­
ments for the space regime can be decided. With the launch of the first 
operational shuttle in 1980, such debate is timely.
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International Cooperation in Space

International cooperation has been a major aspect of the U.S. space program 
since the creation of NASA. Throughout the years, cooperation has been achieved 
in one form or another with over 50 nations, including American's main competitor 
in space, the Soviet Union. As space projects become more expensive and available 
money diminishes, international cooperation may provide a mechanism for funding 
projects which otherwise could not be undertaken.

Background

The National Aeronautics and Space Act of 1958 specifically directs NASA to 
promote international space activities. NASA established an office of interna­
tional affairs in 1963 to facilitate international cooperation in space, and during 
the intervening years, has worked jointly with over 50 other nations on projects 
involving foreign experiments flown on NASA missions, foreign satellites launched 
by NASA either on a cooperative or a reimbursable basis, analysis of data from 
NASA satellites and the manned lunar program, and sounding rockets. The most 
significant cooperation with the Soviet Union was the 1975 Apollo-Soyuz Test 
Project in which a U.S. Apollo spacecraft docked with a Russian Soyuz spacecraft 
and the crews conducted joint experiments for two days. Both the United States 
and the other countries benefit from these programs.

As space program costs rise and budgets throughout the world become more 
constrained, international cooperation may provide a means for conducting space 
programs which otherwise would be out of the economic reach of a single country. 
This has already been accomplished to some extent with the construction of the 
Spacelab module for the space shuttle by the European Space Agency. Future 
projects, such as satellite power stations and permanent orbital civilizations, 
could benefit from the expertise and money available through international programs.

If the United States wants to expand international cooperation in space, it 
should be attuned to problems which might develop or have already developed in 
relations with other countries in this area. For example, some consternation 
was evident when the United States decided to withdraw from the Aerosat (aero­
nautical satellite) program, leaving Canada and the European Space Agency without 
its lead partner in the project. Conflicts between U.S. commitments to the Inter­
national Teleconrnunications Satellite Organization (INTELSAT) and to countries 
wanting launch services for their own communication satellites have already arisen, 
and were partially responsible for the European decision to build its own launch 
vehicle rather than relying on "launch assurances" from the United States. All 
these factors may inhibit future cooperation.

Importance

Areas of special interest to the 96th Congress in the area of international 
cooperation in space might include: (1) space science projects, contributions 
to which are often negotiated with other countries prior to time NASA requests 
funding for the program; if Congress then denies funding for the project, frus­
tration and ill feelings in other countries may be generated leading to an un­
willingness to cooperate with the United States in the future; and (2) assessing 
whether NASA is doing all it can to foster international cooperation and 
and identifying programs which could benefit from such cooperation.
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Federal Government Support of high-Risk Space Technology

There is a continuing philosophical debate as to who should pay for 
high-risk space technology R&D — the private industry which gains economic 
benefit from the research or the Federal Government.

Background

In 1973 the Nixon administration discontinued NASA's major R&D efforts 
in the communications satellite area. The reason cited was that the com­
mercial communications satellite industry, rather than the taxpayers, should 
finance advanced communications satellite RAD.

This philosophy that space applications programs should be self-supporting 
extended to other programs, such as the Landsat program. In evaluation of 
the success of Landsat and whether or not it is ready to go operational, 
much discussion centers on Landsat's ability to attract private capital 
and its potential for profit. The assumption is made that Landsat is not 
ready for operational status until private industry is so enthusiastic 
about the program that they would assume responsibility for advanced R&D. 
And if, for one reason or another, such a program cannot attract large 
investments from the private sector, its worth is somewhat lessened.

Recently, several factors have contributed to a reconsideration of 
this issue. Criticism that private industry cannot support an innovative 
communications satellite R&D program has surfaced. Also, the increasing 
competence of our foreign competitions in this area became more apparent. 
In addition, there is continuing difficulty in attracting private industry 
to become involved in an operational Landsat without a fmgnr from the 
Federal Government to continued support of advanced R&D. It has also been 
recognized that some areas of high-risk R&D, such as public service com­
munications satellites, may provide great benefit to the public but may 
never receive private industry support. Such considerations have been the 
impetus to reopen debate as to whether the Federal Government should support 
high-risk R&D for space technology.

Importance

High technology ranks second to agricultural products as our most 
successful export. Thus, our loss of leadership in space technology be­
comes significant in balance of payments considerations. In addition, 
the effect which the lack of Federal commitment for high-risk space tech­
nology R&D has on the appeal of space applications programs to private 
industry is also important.

Given the fact that R&D requires from 15 to 20 years to move from 
theoretical work to practical applications, as well as the imminent demise 
of NASA's last two experimental communications spacecraft, ATS-6 and CTS, 
this is an issue of present concern for the 96th Congress.
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Shuttle Utilization and User Needs

The space transportation system (STS) was designed to enable many econ­
omies in routine space operations because of the shuttle's reusability and 
because of the benign launch environment it promises. However, realizing 
these economies will depend on achieving a high level of shuttle utilization. 
Whether this expected utilization will materialize, how utilization is being 
encouraged by NASA, and how user needs are integrated into the shuttle pro­
gram are areas of concern at this time.

Background

Since 1972, NASA's planning for the STS has revolved around a mission 
model of 560 shuttle flights over the anticipated 12 year operation of the 
space shuttle (1980-1991). These missions would be carried out by a fleet 
of five orbiters. There has been some question that utilization levels would 
be sufficient to keep five orbiters in operation. In 1978 the administration 
proposed, for FY79, that production of only four orbiters be funded, and the 
General Accounting Office supported this plan. The Congress did fund long 
lead production items for the fifth orbiter but will reassess further produc­
tion funding for FY80 to see if anticipated utilization levels will be achieved.

One of the key points of the President's newly enunciated civilian space 
policy is the utilization of the shuttle to reduce the cost of operating in 
space. However, predicted shuttle economies will only occur if maximum uti­
lization is made of the shuttle and it replaces expendable launch vehicles. 
NASA must find paying users in sufficient numbers to economically utilize 
the shuttle as a national resource.

NASA has studied mechanisms to broaden interest of potential STS users 
and has conducted symposia to reach potential users in industry and the 
scientific community. Whether NASA is doing enough to stimulate the poten­
tial non-NASA user community, and whether user needs (such as the necessity 
for larger amounts of power in space and longer periods of time in orbit) 
are being considered adequately by NASA, is a matter of current concern. 
Shuttle pricing policy might be used as a tool to encourage shuttle uti­
lization and NASA's initial pricing policy is being examined in this light.

Importance

During the 96th Congress, decisions on whether to continue funding 
for the fifth shuttle orbiter will be made. In part, this decision will be 
based on whether shuttle utilization levels are perceived to require five 
orbiters and whether U.S. space program goals can be met with less than 
five orbiters. In reviewing the shuttle program in 1979 and in funding 
orbiter production, the Congress will be considering NASA's plans for 
attracting shuttle users and for considering user needs as the shuttle 
program progresses.
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Space Program Contributions to Solving the Energy Crisis

As a result of its experience in building spacecraft and launch vehi­
cles, NASA can contribute to solutions to the energy crisis in a variety 
of ways, including construction of electrical generating plants in orbit 
about the Earth (satellite power stations); research and development in 
support of other agencies' programs on conventional energy sources such 
as coal and alternative energy sources such as photovoltaics and fuel cells; 
and locating deposits of energy materials such as coal, uranium, oil and 
geothermal energy with Earth resources satellites.

Background

One manner in which NASA could contribute to solving the Nation's 
energy problem is by supporting the Department of Energy (DOE) program 
for Solar Power Satellites (or Satellite Power Stations, SPS). The SPS 
concept calls for constructing large solar panels in space for collecting 
energy from the Sun and converting it into electricity. The electricity 
would be converted into microwaves and beamed to receiving antennas on 
the surface of Earth and reconverted into electricity. Each SPS, as 
currently planned, would provide 5 gigawatts of power, as compared to 
coal and nuclear plants which average about 1-1.2 gigawatts per plant. 
The program officially comes under the jurisdiction of DOE, although 
NASA provides support for space-related components of the system. There 
are many questions about the viability of SPSs, both economically (estimated 
cost for the first SPS is between $40 and $80 billion dollars), and 
environmentally, in terms of possible effects of the microwave radiation 
on the atmosphere and in the area surrounding the receiving antennas.

NASA can also contribute to the energy solutions by research and develop­
ment activities in support of other agencies' programs based on NASA experi­
ence in building spacecraft and launch vehicles. For example, NASA is as­
sisting DOE in R&D on coal combustion mechanisms, based on their experience 
with turbines and engines. NASA is also very active in turbine technology 
for windmills. In addition, experience with spacecraft power supplies 
such as fuel cells and photovoltaic solar arrays is transferrable to other 
energy projects.

In addition, NASA Earth resources satellites can be used to locate de­
posits of energy materials such as coal, oil, and uranium, geothermal energy, 
and ocean temperature gradients for ocean thermal energy conversion systems.

Importance

Because of NASA's experience in turbines, engines, photovoltaics, fuel 
cells and other energy systems, the agency may have an important role to 
play in finding solutions to the energy crisis.

It seems likely that during the 96th Congress there will be continued 
debate over funding for satellite power stations, both for NASA and DOE. 
In addition, the House passed a bill in the 95th Congress (although the Senate 
did not) providing for a Solar Power Satellite Research Development and 
Demonstration project. This measure may be reintroduced in the 96th Congress.

Annual budget requests by NASA for its energy programs within the 
Office of Aeronautics and Space Technology and for satellite projects within 
the Office of Space and Terrestrial Applications will have to be considered 
during the 96th Congress. The Congress may well consider the question of 
whether NASA should receive more funding for energy projects, or should 
continue receiving most of its energy funding through DOE.
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Support for NASA's Space Science Projects

The past decade has seen a decline in the level of activity in the 
space science area, based partially on the overall decline in NASA's 
budget and partially on the large funding requirements for another 
NASA program, the space shuttle. Criticism of this decline has become 
more vocal in the past few years, as the lack of support for space science 
in the early 1970's is emphasized by few space science launches now.

Background

The very first satellites, Sputnik for the Soviet Union and Explorer 
for the United States, had space science missions, since they were ostensibly 
launched in support of the International Geophysical Year. Since that 
time, a large number and variety of space science missions have been accom­
plished including earth-orbital satellites, deep space probes, and experi­
ments using sounding rockets and balloons. These programs provide information 
on the Sun, planets and other celestial bodies which is applicable to an 
understanding of forces which affect our planet. Studies of the Sun in the 
1920's led to an understanding of nuclear fusion; current space studies 
provide information on how the Sun communications, weather and climate 
may lead to more discoveries as significant as fusion. Information about 
the planets can be used to de'velop a greater understanding of Earth. For 
example, Venus is approximately the same size and mass as Earth, but environ­
mental conditions are drastically different. The reasons why a planet of 
similar characteristics would develop an atmosphere composed of compounds 
such as sulphuric acid, and which creates surface pressures 90 times that 
on the surface of Earth and temperatures of over 1000 degrees Celsius, 
may be vital to the future of this planet.

Space science programs were given a relatively low priority as NASA's 
budget declined and funding demands for the space shuttle rose. Many of 
the projects launched in the early 1970's were funded years earlier, 
so as the decade progressed, fewer and fewer space science projects were 
launched. Space science programs encountered difficulty not only in winning 
approval within the agency and the Office of Management and Budget, but 
in Congress as well. Several planned programs were shelved and, although 
the Large Space Telescope program was funded, it was not until its size 
was reduced to where it is now simply called the Space Telescope. The 
rationale behind the low funding appears to be that since the universe 
will always be there to explore, these missions can wait until such time 
as there are fewer constraints on the Federal budget. Space science advocates 
hoped that once the space shuttle passed its funding peak, more money would 
be made available to the space science programs.

Importance

President Carter's recent space policy directive said that pursuit of 
space science programs would depend on the "promise of the science, the 
availability of the particular technology, and the budgetary situation." 
Such a statement does not appear to provide a great deal of support for 
future space science missions. In its deliberations on NASA's annual budget 
requests, the 96th Congress may want to assess whether space science programs 
are receiving adequate funding based on potential application of the knowledge 
gained therefrom to our own environment, and whether there is a role for 
seeking basic knowledge about the universe for the sake of that knowledge alone.

45-884 - 0 - 79 - 12



CRS - 170 14.12

Utilizing Space Technology

The President, in his new civilian space policy, evidenced concern with 
obtaining the maximum return for the resources invested in space activities 
and deriving the greatest benefit from space technology by increasing its 
utilization, rather than starting major new space initiatives. In the Con­
gress, space program proponents and critics alike perceive the necessity for 
the greatest possible return on the space investment through utilization of 
space technology.

Background

In 1963 NASA established the Technology Utilization Program to accelerate 
and broaden the transfer of aerospace technology to the public and private 
sectors. Since that time, NASA has used a variety of mechanisms to achieve 
program goals. In 1977, the Congress directed NASA to study the cost-benefit 
relationship of the Technology Utilization Program. The summary study results, 
prepared for NASA by the Denver Research Institute, suggested that for every 
dollar spent through the program, the net economic gain was about six dollars.

However, many people believe that the potential to transfer aerospace 
technology to users and to apply such technology in practical ways is much 
greater than has been realized and redoubled efforts by NASA are called for. 
In a time of limited funds for space, they cite the necessity to obtain in­
creased benefits for resources expended, to enhance technology transfer and 
applications, and to stimulate space applications which will bring benefits 
to the public and private sectors. With shuttle expenditures expected to 
decrease from now on, the question of reorientation of NASA's efforts toward 
transfer and application of available space technology has arisen.

In its oversight of NASA, the Congress has indicated that NASA should 
explore ways to strengthen its ties to the user community and ways it can 
work with other Federal agencies to stimulate domestic technology utilization. 
The mechanisms of technology transfer are not well delineated and NASA hopes, 
through studies, to achieve a better understanding of the mechanisms in order 
to increase the efficacy of its Technology Utilization Program.

Importance

During 1979, the Congress, in both its oversight and funding roles, will 
be exploring the questions relating to increasing the benefits to be derived 
from space through technology utilization as NASA adheres to the principles 
contained in the new U.S. civilian space policy.
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15. SURFACE TRANSPORTATION R&D
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Surface Transportation RAD

Should there be a RAD agency (such as NASA for space) for surface 
transportation? Is it appropriate for the Federal Government to support 
RAD? What would be the most effective institutional mechanism? Is there 
sufficient coordination among the various Administrations of the Depart­
ment of Transportation (DOT)? Do we need a national transportation 
policy?

Background

National needs in transportation include (1) assuring the development 
of the Nation's transportation system to meet the needs of commerce and 
the public; (2) promoting safe, reliable, and efficient operation of that 
system; and (3) ensuring that transportation programs help meet the Nation's 
energy, environment, and social goals. To meet these needs, the Government 
will spend over $14 billion during this fiscal year. A large part of these 
funds will be used for surface transportation RAD programs carried out by 
DOT and other agencies.

Federal RAD activities for surface transportation are carried out by 
several agencies including DOT through several of its Administrations (e.g., 
the National Highway Traffic Safety Administration which carries out re­
search on highway and motor vehicle safety), as well as the Departments of 
Commerce, Defense, and Energy. This scattering of surface transportation 
RAD programs in various agencies poses the question — should there be a 
NASA-type agency for surface transportation RAD that would conduct research 
on automobile design, fuel efficiency, pollution control, safety, etc., as 
well as conduct RAD for the other surface modes? Also, is it appropriate 
for the Federal Government to support RAD? On the other hand, without the 
NASA-type agency, is there sufficient coordination among the Administra­
tion within DOT?

Secretary of Transportation Adams issued a transportation policy 
statement in February 1978, that emphasizes conservation and reorients 
priorities with special consideration being given to energy conservation 
and production, environmental protection and enhancement, safety, quality 
of life, and improved human and material resources allocations. In re­
viewing the RAD segments that would be necessary to achieve these goals, 
the question arisesas to the adequacy of this policy. The question also 
may be asked — do we need a national transportation policy? And, if so, 
why? If not, why and what are the alternatives?

Importance

Because transportation is so important in our lives, i.e., it uses 
about one-fourth of the gross national energy output, it is important 
to coordinate our surface transportation RAD efforts to improve the 
transportation system, and, in turn, to make better use of our limited 
resources.
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16. TECHNOLOGICAL INNOVATION AND INDUSTRIAL R&D
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Industrial R&D/innovation and Economic Growth and Productivity

Concern continues to grow that the economic performance of the 
other nrateS XS 811pp1"8 comPared to past performance and relative to 
other nations. One of the causes that has been cited for this is a rela- 
Addit ln.the level and Quality of U.S. industrial R&D and innovation
S tTo demiSe Of the National Center Productivity and

£ Llfe. at the end PY 1978, the Federal Government has
had no focus for improving productivity.
Background
of Frt^h°U^ abS0*ute Productivity levels in the United States exceed those 
dueti J Pa"/ * Gennany> Canada, and the United Kingdom, U.S. pro- 
JaoanZs 7 8tWS 1960-1976 were the smallest of these nations
increases^^^7hlnCreaSf8 Were more than five times greater than U.S. 
increases, although the actual productivity level was still 40 percent be­
low that of the United States in 1976. percent be-
facto^^::^ c6an«esin economic growth and productivity depend on many 
factors, technological change is an important factor among others Econo- 

8 t especially at industrial and sector levels. Thus one of the causesC?e daclina.in and productivity is a perched decline
m r o and quality of U.S. industrial R&D and innovation. Industrial 
RAD performance has essentially stagnated (in constant dollars) for a de- 
Importancily "b’ deC11"e in federally-funded industrial R&D.

vrowth^rrh^31 debate remai"S on this issue as to whether the declining 
growth of the economy and productivity are serious problems or are simply 
Which’ r8?8 -a maturin8 economy. There is debate about the extent to 

ich a decline in R&D and innovation are responsible for the decline or 
^ror m these activities would alleviate the perceived
funded”1' controversy over the economic benefits of federally-
paid Jo the^ole^ft0 Xndu8trially7funded, Less attention has been
P d to the role of general economic conditions in affecting the rate and 
direction of R&D and innovation. 8

Hie domestic policy review on industrial innovation in the executive 
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entry of inexperienced laborers? services ano the
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a’ £ y? p°llcy disincentives to R&D/innovation should Con­
gress consider removing? “muxu wu
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Industrial Support of Basic Research

Industrial interest in maintaining broad-banded basic research pro­
grams has declined over the past 18 years. Industry spokesmen cite a 
number of reasons for this trend, and have suggested revisions to our 
tax, patent, and regulatory laws to remedy the situation. It seems appro­
priate to ask whether the reasons for their recommendations are fundamental, 
or whether other forces are at work.

Background

United States' industry has a long history of research support. In 
the early years of this century, major firms such as American Telephone 
and Telegraph, Westinghouse, and General Electric established outstanding 
laboratories for the purpose of discovering and understanding basic phenomena 
which could lead to the development of new products, or the improvement 
of old ones. Though the research was broadly related to potential areas 
of product interest, it was not limited necessarily to specific products 
in being, or under development. At the close of World War II, GE officials 
considered the continued availability of scientists and engineers to be 
so crucial to the future of the company that they instituted and financially 
supported a large program to train high school science teachers. Though 
smaller firms were not capable of such large investments in research, some 
of their needs were met by the establishment of the Battelle Memorial In­
stitute, the Mellon Institute, and other non-profit organizations which 
could be hired for specific problems, but which maintained some general 
research of their own. Following World War II, a large number of high 
technology firms initiated general basic research laboratories. IBM, 
Hughes, Boeing, Lockheed were typical of these. Firms such as Ford and 
General Motors entered the picture as well.

Around 1960, industrial interest began to wane. At first, some lab­
oratories were restricted to doing research on specific problems. Staffs 
were trimmed and investments in "non—affiliated" research areas were trimmed 
or terminated. Many of the large older firms were among those "redirecting" 
research. Toward the late 1960s, changes in the Armed Services Procurement 
Regulations limited the R&D costs that could be allocated to defense con­
tracts to those projects having a direct relationship to the contract, 
whereas previously a company could claim more general research expenses. 
This change reduced the amount of basic research supported by firms whose 
primary business was with the Government.

The late 1960s also saw the beginning of Federal regulations relating 
to the environment, food and drugs, and consumer protection. These regula­
tions directed a number of industrial sectors, though certainly not all 
sectors, toward more "defensive" research. Though a great deal of basic 
research is still supported by industry, most of the activity is said to 
be either associated with definite product lines, or with meeting regulatory 
demands.

Where industrial support of basic research has remained almost constant 
(in constant dollars) since 1960, Federal support grew appreciably. The 
result is that the Federal Government is now by far the major supporter of 
basic research, and it seems to be assumed that general basic research is
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the Government's, rather than 
men have called for: changes 
of industrially based general

industry s, responsibility. Industry spokes- 
in patent policies; outright Federal support 
basic research; tax relief, write-offs of

research expenses, etc.; reductions in regulatory requirements; etc. The 
question is whether these measures are proper, are needed, or are addressing 
the basic problem of industry's disaffection with general basic research.the basic problem

Importance

The trend in industry away from the support of general basic re­
search began at a relatively stable time, considerably before inflation. 
Federal regulations, the Mansfield Amendment, or changes in Armed Services 
Procurement Regulations were in prospect.

Industry spokesman have stated that their firms cannot afford to 
invest in basic research, yet Business Week reports that major industrial 
tirms are holding very large amounts of uninvested capital: IBM has $5 
billion m such funds, and a number of other companies are above the $1 
billion mark. It would appear that these firms have the funds necessary 
to support large amounts of general research, and that if they had been 
supporting such research they might now be using this capital to produce 
the new products that might have resulted from the research.

Though existing patent laws may be inimical to research investment, 
these same laws have been essentially in effect for many years during 
which industrial research was being promoted much more heavily. However, 
the products of Government-supported research in industry can be subject 
to mandatory licensing and free Government use. There is therefore a ques­
tion about whether industrial firms should retain proprietary ownership 

th® res“lts of research that is supported by Federal investment. On 
the other hand, the licensing requirements associated with Federal research 
support might be a stimulus, rather than a disincentive, to private invest­
ment in research.
. . Th? changes in procurement regulations seem to have had an effect on 
industrial investment in basic research in defense-related industries. 
These merit study to see what revisions are necessary.

In considering other reasons for industry's reluctance to support gen­
eral basic research, Jacob Rabinow claims that modern management is pri­
marily interested in immediate profits rather than long term prosperity, 
whereas the founders of companies were interested in the future of the firm 
an therefore in the aggressive development of new products. If product 
competition is now lacking in industry, so that the incentives for research 
are not strong, then it might be wise to consider how best to rekindle 
such competition.
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NSF Support for Basic Research in Industry

National Science Foundation policies and programs with respect to the 
support of basic scientific research in private industry appear to warrant 
examination with respect to the objective of stimulating technological in­
novation and the solution of national problems.

Background

Since the 1968 amendments to the National Science Foundation charter, 
the Congress has encouraged the Foundation to devise ways of making its 
basic research contribute more directly to technological development and 
the solution of national problems. The IRRPOS, RANN, and ASRA programs 
have been responses to this encouragement. During the FY 1978 authoriza­
tion process, Congress explored the issue of NSF's policy with respect to 
support for basic research in industry and mandated that the Foundation en­
courage cooperative industry-university research and exchange of personnel. 
In January 1978 the Foundation announced that it will encourage and "signi­
ficantly expand" cooperative industrial-university research. Support for 
basic research in private industry without university cooperation will con­
tinue to be provided only under exceptional circumstances.

Importance

Analysts concerned with a perceived decline in U.S. innovation per­
formance have attributed this partly to declining levels of basic research 
in industry. They argue that basic scientific research often underlies 
major technological advances. They have therefore argued that the Federal 
Government — and the National Science Foundation, in particular — should 
financially support basic research in industry. The Foundation has argued 
on the other hand that its primary mission is the support of basic scienti­
fic research and education in universities and colleges. Moreover, it 
argues that the most effective stimulant for industrial R&D, including 
basic research, is not Federal subsidy but the provision of economic in­
centives and removal of disincentives to innovate. However, some feel that 
industry researchers should not be ineligible for NSF awards solely because 
of their institutional affiliation; they argue that the Foundation should 
support the best basic research, no matter where it is done.

The NSF announcement of support for cooperative research indicated 
that no new program office is being established and it appears that no new 
budget account will be established. Cooperative proposals will be received 
and evaluated through the regular procedures for scientific research project 
support and the usual NSF patent provisions will apply. This approach has 
the advantage of integrating the concern for application into the Founda­
tion's basic research programs, but lacks the visibility and thrust of a 
program office and funding.

This may be a timely issue for congressional consideration for several 
reasons. In the executive branch a domestic policy review is currently 
in process which will develop policy options for the President to stimulate 
or to remove disincentives to industrial innovation. The NSF has announced 
its support for cooperative industry-university research. The House Conmit- 
tee on Science and Technology has published a committee print reviewing 
NSF's policy and funding patterns with respect to nonacademic institutions.
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Co^ercialization of Federally-Funded Research and Development

federally-funded ^^"77 de^L^X^ of

are brought to the marketplace where they 
and technological growth

so that these technologies 
can contribute to the economicof the nation.

Background
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Government Patent Policy

The ownership of inventions resulting from federally supported R&D is 
an important aspect of the Nation's increasing concern with the state of 
U.S. industrial R&D innovation.

Background

A number of problems involving the ownership of inventions resulting 
from federally supported R&D has arisen, and remained unresolved, over the 
past 35 or so years since Federal support has become a major factor in the 
national R&D effort. These problems include issues like (1) whether title 
to inventions should remain with an inventor or be transferred to the Fed­
eral Government, (2) what are the Federal Government's rights in contractor/ 
grantees' patents and inventions which were made before or outside of a 
particular contract effort, (3) the rights of Government employee-inventors 
to their inventions, (4) the need for an uniform Government patent policy 
to cover the above and related issues, and recently, (5) the acceptability 
of a standard Institutional Patent Agreement to cover rights to inventions 
made by universities, colleges, and other nonprofit organizations and 
funded by the Federal Government.

Importance

Hearings are held by the House Committee on Science and Technology in 
the 94th Congress, and House and Senate bills were introduced in the 95th 
Congress on this subject. Those bills incorporated many of the concepts 
of the proposal made by the Committee on Government Patent Policy of the 
Federal Council on Science and Technology in 1976. The bills introduced 
in the 95th Congress generally reflect the often-stated interests of the 
private sector in modifying the structure of Government patent policy to 
permit the retention of title by contractor/grantees in inventions re­
sulting from federally funded R&D. On the other side of the issue, how­
ever, are some strongly held views, especially by Federal Government 
representatives, that the existing agency-by-agency policies, which 
transfer title to inventions to the Federal Government, should be con­
tinued in large part.

It is likely that Government patent policy bills will be introduced 
in the 96th Congress and that the issue will receive even more congres­
sional attention than in the past since it has a significant relationship 
to the broader, and quite pressing, issue of the strengths and weaknesses 
of U.S. industrial R&D and innovation vis-a-vis that of Japan, Western 
Europe, and other industrialized nations.
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17. TECHNOLOGY TRANSFER

See also items:

3.6
10.6

12.0
14.12

Use of Existing Technologies 
Multinational Corporations, 
and Appropriate Technology 
SCIENTIFIC AND TECHNOLOGICAL 
Utilizing Space Technology

for the Handicapped 
Technology Transfer to the LDCs,

INFORMATION



CRS 181 17.1

Organization for Intergovernmental Transfer of Science and Technology — 
The Future of the Intergovernmental Science, Engineering, and Technology 
Advisory Panel

A major initiative to emerge from the efforts at developing an inter­
governmental science and technology coordination mechanism is the creation 
of the Intergovernmental Science, Engineering, and Technology Advisory Panel 
(ISETAP) within the Office of Science and Technology Policy. Established 
by the National Science and Technology Policy, Organization, and Priorities 
Act of 1976, ISETAP was mandated to identify and promote Federal programs 
to increase State and local utilization of federally-funded R&D. An analy­
sis of the present operation and organization of the Panel raises the ques­
tion whether ISETAP is reaching its intended audience and whether its 
impact has been commensurate with policy intentions. 
Background

The Intergovernmental Science, Engineering and Technology Advisory 
Panel was established by section 205(b) of P.L. 94-282, the National Sci­
ence and Technology Policy, Organization, and Priorities Act of 1976. Lo­
cated within the Office of Science and Technology Policy, ISETAP was created 
to focus attention within the Executive Office of the President to inter- 
govermental needs and to facilitate the technology transfer process. The 
assignment of ISETAP to assist in "fostering policies to facilitate the 
transfer and utilization of research and development results so as to maxi­
mize their application to civilian needs" was delegated to the Director of 
the Office of Management and Budget under Reorganization Plan No. 1 and 
Executive Order 12039. This implied a coordinating function with respect 
to the diverse technology transfer activities of the Federal Government. 
It is unclear what the implications of the removal of this assignment 
have been on the interchange of intergovernmental technical expertise 
and information.

Questions have arisen as to the effectiveness of the Panel, as well as 
to whether its operation is meeting the policy objectives of the enabling 
legislation. Lack of visibility and recognition have been complicating fac­
tors. The absence of a means to enforce participation in the Panel's pro­
grams and a lack of authority to implement recommendations directly have 
been obstacles to the development of an effective program. Uncertainties 
surrounding ISETAP's activities, Presidential support, and the reorganiza­
tion of the Panel have not helped in this respect.
Importance

State and local governments are increasingly responsible for the pro­
vision of goods and services. In light of this, President Carter, in a 
memorandum dated February 25, 1977, directed the heads of the executive 
departments and agencies to involve State and local officials in the de­
velopment of the administration's policy and budget priorities and programs. 
The Panel is one such mechanism for application of this directive.

The Intergovernmental Science, Engineering, and Technology Advisory 
Panel falls under the provisions of the Advisory Committee Act which limits 
such groups to two years of operation. Thus, the Congress will want to 
look into the present organization of the Panel to determine whether its 
mandate should have been extended and if the Panel should continue to oper­
ate in its present form, or whether new organization and functions are 
needed to increase their impact of the intergovernmental endeavor.
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Utilization of Federal Laboratories by the Private Secto
State and Local Government r and

Examination of the 
of Federal laboratories 
the private sector.

potential for utilizing the technological resources 
for problem-solving State and local government and

Background

Approximately $28 
the Federal Government

billion was spent on research and development in
. . . . . ln FY78, Over 500 laboratories and research cen-

o Lh„rn1C1Pate. w • ScienCe and technology endeavor. The transfer 
of technology and technical assistance to State and local government and 
f ! yat! S!Cy°r Provldes a -ans by which to extend the benefits of 
federally-funded and performed R&D beyond those incurred by their original 
usage. The technical resources available in the Federal Government can 
eood^d t0 meet the needS °f State and local jurisdictions in providing 
goods and services and can provide assistance to the private sector in im­
proving its innovative capabilities.

At the present time there is uncertainty surrounding the issue of 
utilization of Federal laboratories and a lack of institutional mechanisms 
patentPpolicvC^iaCt^Vltl6S' 1116 problems arisi"g from considerations of 

H' P°11Cy’.le?a! ^tactions on Department of Defense laboratories 
o flicting priorities in parent departments and agencies, and inter­
ference in free enterprise all combine to impact on the increased utili 
zation of Federal facilities. One major initiative, the FederH Labora­
tory Consortium for Technology Transfer, works with both State and local 
agencies as well as industry to promote utilization and adaptation Of 
timen°thiseS J °P!d ln Federal laboratories. However, at the present 
time, this endeavor does not have a legislative mandate.

Importance

nolovv tian f K associated with policy formulation concerning tech- 
?°[°g\ nsfer have recommended the increased utilization of the Federal 
laboratories and research centers. Increasing demands on State and local

J” the ?r°V1S1°n of 8°ods and services and the decreasing 
technological, competitive position of business in the United States 
and ?ecassity of expanding the application of technology
and technice! expertise available in the Federal system. Yet, the extint 

the utilization of Federal laboratories has yet to be determined A 
patentSUrr°UndS relatin* t0 conflict^ issues,
patent rights, and competition with other sectors. Interpretation of the 
(limiting nd“ent to,the Milit«ry Procurement Authorization of 1970 
H i expenditure by the Department of Defense on non-defense R&D) 
is ambiguous. Given the resources available in the Federal laboratory 
network, a coherent approach to this subject is in order Y
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Examination of NSF State Science, Engineering, and Technology Program

In an attempt to increase the ability of State executive and legis­
lative branch organizations to understand and participate in science and 
technology decisionmaking, the National Science Foundation was instructed 
to establish a grant program to meet this objective. An examination of 
the State Science, Engineering, and Technology (SSET) program in the 
Applied Science and Research Applications Directorate, as well as other 
intergovernmental programs within NSF, will give an indication of how, 
and to what extent, the program are meeting the needs of State and local 
governments.

Background

The National Science Foundation Authorization Act for FY 1977 set 
aside $2,500,000 for study grants to States for funding of a State Science, 
Engineering, and Technology Program, to be administered by the Intergovern­
mental Science and Public Technology Division in the Research Applications 
Directorate of NSF. The Conference Report to accompany the legislation, 
House Report 94-1689, specified the allocation of funds for the SSET pro­
gram, to be divided into $50,000 grants available to each State for 
funding up to two-thirds of the cost of conducting a study of the process 
of developing and implementing a State science and technology endeavor. 
As delineated in the Conference Report:

these grants are to be used by the States to identify and 
analyze potentially useful ways in which State and local 
governments can increase their capabilities for using 
science, engineering and technology in meeting the needs 
of their citizens, including consideration of the estab­
lishment of science and technology policy offices within 
both the executive and legislative branches.

Results of these studies are to be submitted to the National Science 
Foundation. Evaluation of the reports will be made NSF in conjunction with 
the Office of Science and Technology Policy to determine scope, size, fund­
ing, and orientation of future efforts under this activity.

Importance

The House Science and Technology Committee, in directing the creation 
of the SSET program has responsibility for determining whether the inten­
tions of the legislation are being met. The increasingly complex environ­
ment in which State and local officials operate requires an understanding 
of technological impacts and an awareness of potential technological solu­
tions. The increasing demands on State and local governments for the pro­
vision of goods and services have been accompanied by the increased tech­
nical needs of these jurisdictions. The National Science Foundation's 
program are directed toward furnishing State and local governments with 
the capacity to deal with science and technology and to utilize available 
R&D resources.
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Oversight of NSF’s Appropriate Technology Program

As the present supply of energy and natural resources becomes 
scarce and expensive, increasing attention in the United States is 

of Providing goods and services, i

i more
i focused

6Tort ofdecentralized deVal°pl"? technologies which are general labor-intensive, 
decentralized, and utilize renewable resources
dation was mandated to implement an appropriate technology program.the National Science Foun-

Background

• . The S“enCe and Technology Committee has been instrumental in 
inducing the National Science Foundation's interest in appropriate tech- 
”°^8y: -In ^%H°USe report (»-Rept- 94-930) to accompany H R. 12566, 
authorizing FY77 appropriations for NSF, the Committee instructed the 
oundation to consider those aspects of AT which might warrant support:

Consideration in the RANN [Research Applied to National
Needs] program seems suitable, but the Committee also suggests 
that appropriate" or "intermediate" technology may be a topic 
eserving attention in the Science Education Directorate. The
Committee notes that this area was a concern of participants 
in the public hearings in the Science for Citizens program- 
the Committee agrees that the Science and Society Division of 
the Science Education Directorate should consider intermediate 
technology a legitimate aspect of its programs. (p. 39)

In the House report (H.Rept. 95-98) to accompany H.R. 4991, a bill 
authorizing FY78 appropriations for the National Science Foundation, the 
Committee on Science and Technology again expressed its interest in NSF's 
involvement in the issues surrounding appropriate technology. It recom­
mended that RANN and the Science Education Directorate continue their 
“"V” fppropjlate technology and reaffirmed that the following programs 
cation D7 e® for consideration of AT: Research in Science Edu-
u a ’ “evelopment ln Science Education, Comprehensive Assistance to

TScla”te Education, and Ethics and Values in Science and 
echnology. In addition, the Committee recommended that the international 

programs and the Policy Research and Analysis program (within the Direc- 
Techn°l°8lcal» and International Affairs) conduct 

research and development on appropriate technologies. The Foundation 
was requested to present within six months a report to the proper House 
and Senate committees on future plans and programs in AT. This document 
was delivered m February 1978.

Importance

The issue of appropriate technology has been the basis for various 
activitie^ Yiandate? 8tUdieS ^earfngs. Legislation promoting AT 
activities has been implemented. Now that these programs are in thefor- 

stage the Committee may be in a position to influence the future 
of °peratlon8 t0 in8«® that they meet the objectives
or the enabling legislation.
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Multinational Corporations and the Transfer of Technology

As the principal agency for international technology transfer, what 
are the contributions and costs of the multinational corporation to U.S. 
economic growth, innovation, employment opportunity, overseas markets, 
inflation, and aid to the less-developed countries (LDC's)?

Background

The multinational corporation provides technology transfer across 
national boundaries as technologies move from one portion of the firm or 
from one subsidiary to another. Regulation of these companies is diffi­
cult given their large size and sphere of operation. Yet the impact is 
great. There have been attempts to change the patent, licensing, and 
regulatory structures set up to handle the multinational corporation to 
insure that economic, technical, and scientific posture of the United 
States is not threatened by the actions of international firms. Yet, the 
multinational firm, because of its size and resource base, can provide 
the vast resources often necessary to undertake certain technological 
developments. Antitrust legislation and various other regulations can 
serve to hamper productive operation of the firm to the detriment of the 
U.S. position. A balance must be struck with an understanding of all 
the impacts of Federal action on the operation of the multinational 
corporation.

Importance

The world economy is becoming increasingly interrelated and the United 
States' lead in science and technology is decreasing. A progressive policy 
of encouraging technology transfer through the multinational corporation, 
which in turn would provide for the efficient use of resources, may prove 
beneficial to the U.S. economy. The increasing number of problems requiring 
technological solutions (like energy and resource scarcity) places added 
responsibility on the R&D community. The present concern for our tech­
nological competitiveness, as expressed in various hearings in the 95th 
Congress, should encourage promotion by Congress of actions concerning the 
multinational firm and its relationship to continued U.S. economic growth, 
innovation, employment, and international relations.

45-884 - 0 - 79 - 13
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The Future of University Research

There are numerous indications that universities which are presently 
experiencing constraints from several directions will be even more hard- 
pressed within a few years. Many problems have been identified; should 
the Congress take a coordinated look at the situation?

Background
The value of university research was proven during the Second World 

War in dramatic ways. Congressional recognition of the necessity to assure 
that a stockpile of knowledge is available led to implementation of a 
policy of support of basic scientific research, first through the Office 
of Naval Research, later through the creation of the National Science 
Foundation, and through the mission agencies as well. The Cold War and the 
Space Race resulted in dramatic increases in funding, particularly in the 
period following Sputnik. By the mid-1960's doubts began to be raised 
that the R&D budget which had reached $15 billion could continue to grow 
at the 15Z rate of the past several years. A subsequent slowing down 
became serious by 1970 as budget constraints caused by the competing 
needs of the Vietnam War and the civilian social needs resulted in cut­
backs of research effort which could not be directly tied to a national 
purpose. Although the necessity to support academic science was subse­
quently recognized through a conscious Administration policy to increase 
funding for basic research, the universities continue to feel the effects 
of cumulative forces. Among these are the decreased purchasing power of 
funds, the lack of continuity and stability of funding, making long-range 
planning difficult, the decreased demand for trained scientific and tech­
nical manpower and a foreseeable smaller student body resulting in fewer 
employment opportunities, and an increase in accountability for grants 
funded by the Federal Government.

Importance
The problems associated with university research have been treated 

in various recent reports, including the 1978 report of the National Science 
Board entitled, "Basic Research in the Mission Agencies," in the Science 
and Technology Report submitted to the Congress in October 1978 by the 
National Science Foundation and in several addresses by the President's 
Science Advisor and Director, Office of Science and Technology Policy.

Among current issues are the level, composition, and distribution of 
Federal funds for academic science, the obsolescence of equipment and 
instrumentation and the high cost of remedying the situation, whether the 
increasing proportion of older tenured faculty is depriving younger sci­
entists from teaching employment opportunities, and the effects of new 
guidelines in 0MB Circular A-21 revised, "Cost principles for educational 
institutions," which imposes new guidelines for cost-sharing on grants 
and contracts to educational institutions, and recentlyset maximum salary 
levels for faculty receiving NSF grants.

A study by Edward Denison on accounting for U.S, economic growth in 
the period 1929-1969 found that an estimated one-third of the national 
income during the postwar period flowed from advances in knowledge, par­
ticularly in the sciences and in the resultant new technologies. Since 
there is almost always a considerable lag time between a basic research 
finding and its application, it is necessary to assure that the strength 
of American academic science be continued at stable and adequate levels. 
This is an issue which the Committee may wish to investigate in depth 
in the 96th Congress.
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Implementing Technology in the Educational Environment

Through the years, the potential for substantial improvements in the 
Nation's educational processes frequently has been raised by the introduc­
tion of new technologies, psychological theories, curricula, organizational 
forms, or educational techniques. Yet, the continued decline in pupil test 
scores, the inability of some graduating high school seniors to read, write, 
and compute, and the necessity for colleges and universities to offer courses 
in the three R s to some students has undermined some of the public enthusiasm 
for rapid adoption of new educational innovations. "Back to basics" is a 
familiar plea in many public school districts. Since the profound develop­
ment and implementation of automatic data processing systems in the past 
20 years, the use of computer technology in the educational process — i.e., 
teaching, testing, and management —— may continue to foster skepticism of 
new innovations in education or provide the impetus for an educational 
revolution.

Background

The introduction of computers into education caused some educators to 
predict excitedly a new revolution in learning. Unfortunately, recent 
studies have revealed limitations to these "oracles." While major changes 
have taken place in the Nation's educational system as a result of modern 
technology, most have neither been sweeping nor revolutionary. Documenta­
tion exists citing numberous examples across the country where computer- 
based technologies have shown promise in both the classroom and the admin­
istrator's office.

In the 95th Congress, the Subcommittee on Domestic and International 
Scientific Planning, Analysis and Cooperation (DISPAC) held six days of 
oversight hearings on "Computers and the Learning Society." From those 
hearings, five specific recommendations were made concerning the use of 
computer-based technologies in the educational process. An ensuing legisla­
tive measure highlighting one of those recommendations — H.R. 14329, a bill 
to establish a national coiurnission to study the use of computers in the 
Nation's educational system — was introduced and referred to the House 
Committee on Education and Labor.

Importance

While one of the subcommittee's recommendations has been introduced, 
the remaining four recommendations have yet to recieve any congressional 
action. Follow-up activities might be appropriate in such areas as: spon­
soring workshops on the role of executive branch leadership in the research 
and development of new computer-based educational systems; requesting con­
gressional research reports on specific computer-assisted instruction (CAI) 
or computer managed instruction (CMI) systems for public dissemination; 
and initiating technology assessment reports regarding the growth of micro­
electronics and the development of "cheap" computers.

The home will become a leading technology-oriented center for learning 
as new automated tools and techniques are adopted. The committee might decide 
to review the potentials these systems have in providing in-home educational 
programs to the Nation's citizenry and the research and development being 
conducted on these media.
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Science Resources and Education

Is there evidence for underutilization of U.S. scientific and tech­
nical personnel? In particular, has engineering education been subor­
dinated in favor of other areas of emphasis, and what can be done about 
it? Can improved manpower studies contribute to better education and 
utilization of engineers? 
Background

Underutilization of our scientific and technical human resources has 
been cited as a factor in a reported decline of the preeminent position 
which the U.S. has held in technological performance.

Over the past twenty-five years, the demand for engineers has under­
gone three large fluctuations. This is due in part to an overreaction 
by students to current demand and salaries in selecting engineering as a 
career. Changing governmental R&D priorities also cause manpower demand 
fluctuations in specific fields.

We are now in a period of excess demand for engineers. Job offers 
to recent B.S. recipients have risen 41% and 53% in the past two years. 
Technical manpower shortages may cause industry to export jobs by shifting 
development work to foreign subsidiaries and to import technology in the 
form of products produced abroad. In times of excess manpower, trained 
personnel may be lost permanently by shifts to other careers. 
Importance

There are concerns that the government is not paying enough attention 
to engineering education. There is no separate emphasis given to engi­
neering education within the NSF science education programs. The total 
funds for science education allotted to the NSF have been decreasing for 
several years. This situation may worsen if science education programs 
are shifted to the proposed Department of Education.

The structure of engineering education appears to warrant examination 
in the light of constantly changing manpower needs. Curricular may have 
to be redesigned to increase emphasis on fundamentals and interdisciplinary 
studies, which allow for more flexible careers. Continuing education programs 
may be needed for established engineers to avoid personal obsolescence. Re­
training may be necessary as new programs demand new talents. Efforts to 
increase the pool of available personnel by encouraging women and minorities 
to enter scientific and technical fields might be examined. Work-study programs 
five-year engineering degrees, and part-time employment programs could 
all be evaluated to see what buffering effects they may have on the supply 
of manpower.

A postulated decrease of emphasis on engineering programs due to the 
growth of large State universities at the expense of the A&M colleges may 
warrant corrective action if found to be occurring.

Improved forecasting of short- and long-term needs for technical 
personnel can have an impact upon their utilization. If reliable infor­
mation on future manpower needs in specific fields is made available in 
a timely fashion, individuals can make informed career decisions and 
educational institutions can adjust their programs. Some feel that man­
power planning should be a part of the annual budget cycle so that require­
ments of new programs can be identified.

Whether or not science education is incorporated into a new Depart­
ment of Education or remains within the NSF, the broad subject of science 
resources and education appears to warrant attention by the Congress in the 
96th Congress.
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Job Opportunities for Trained Scientists

Job opportunities for trained scientists — young men, women, and those 
in the minorities — are reportedly declining in college and university 
settings. How can the Federal Government help to remedy this situation? 
Will the creation of National research centers serve as a partial solution? 
Background
In 1974, 701 of doctoral science and engineering faculty members had ten­
ure; 28Z of this number were young faculty members. In 1968, 39Z of a 
comparative number of young faculty members had tenure. The increase in 
proportion of "older" faculty may, in the opinion of the President's 
Science Advisor, adversely affect employment opportunities for younger 
scientists. It is projected that available employment for new doctor­
ates will decline annually in the academic sector. An expert has stated 
that the inflexibility of the tenure system and the inability to employ 
young scientists because of the reduction of faculty positions may dis­
credit the research done by some of the better and more productive scientific 
departments in the nation. On the other hand, recent NSF studies question 
whether the proportional age imbalance is significantly more serious now 
than it has been.
Importance

Colleges and universities are the chief performers of basic research. 
Qualified research scientists are needed for the conduct of research. Most 
Ph.D.s plan to work in academic positions and do research in academic in­
stitutions. Recent degree recipients, reportedly, are more likely to be 
employed in two-year colleges, and elementary and secondary schools. A 
prediction has been made that between 1981 and 1995, there will be a 20Z 
reduction in college-age students. Such a drop in enrollment will cause 
a change in the academic job market and there will not be many job oppor­
tunities in the academic setting for young people. If the academic in­
stitutions are to continue to be scientifically effective, some alterna­
tives need to be considered.

Establishing research centers across the nation has been suggested as 
an appropriate outlet for the conduct of basic research. National Research 
Centers would be designated from various university science departments. 
Criteria for selection would be past and current research performance, com­
mitment of the school to the scientific field, and in some instances, geo­
graphic distribution. Government agencies would provide initial funds for 
each center, which would also receive area grants for three to five year 
intervals. This would not mean that the centers would continuously be 
automatically funded, but funding would be determined individually and 
competitively. Recent Ph.D.s would basically staff the centers, being 
supported full time by Government grants.

The research centers might prove attractive to both younger and older 
investigators. Science departmental faculty members could perform research 
projects at the centers for one to three years. The centers could also 
provide an opportunity for young scientists to be brought into the academic 
community in close association with established science departments.
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Another suggestion is that staff members between 55 and 65 years of age 
could allow young scientists opportunities at universities and continue 
to make valuable contributions in various ways — working in local govern­
ment, teaching at small colleges, or writing. The 96th Congress might re­
view this overall subject and consider possible solutions to improve 
employment chances for young scientists and "mid-career" faculty, if found 
to be necessary.
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19. WEATHER, CLIMATE, AND EARTH SCIENCES

See also items:

4.1 Earthquake Prediction Technology
7.1 Coal Mining R&D — For Production and Health and Safety
7.2 Efficient Underground Mining Systems
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Weather Services and Research

A re-examination of the role of the Federal Government in providing 
weather services and supporting meteorological research, as well as the 
organizational responsibilities and authorizing legislation for such me­
teorological activities, may be desirable.

Background

The National Weather Service (NWS) of the National Oceanic and At­
mospheric Administration (NOAA), in the U.S. Department of Commerce, cur­
rently provides the major portion of civilian weather prediction services 
in the United States, including public "convenience" weather services, 
severe weather warnings, and specialized weather services (e.g., aviation, 
marine, agricultural and forestry, and air pollution.) Specialized ser­
vices are also provided to, and in conjunction with, other Federal agencies 
whose various missions require such information. Meteorological research, 
much of which is in support of weather services, is sponsored by NOAA and 
by other Federal agencies. Some particular questions which need to be 
addressed include the following:

(1) What is the responsibility of the Federal Government in pro­
viding public weather services, severe weather warnings, and 
specialized weather services? To what extent should the pri­
vate sector be involved in providing weather services?

(2) What are the proper roles of NOAA and other Federal agencies 
in providing weather services to the public and within 
the Government?

(3) What should be the role of NOAA in atmospheric and develop­
ment in contrast to the roles of other Federal agencies?

(4) What are the proper relationships between NOAA and other 
Federal agencies and the academic atmospheric sciences 
community?

There is currently no specific legislation which provides an expli­
cit charter to NOAA for its activities, though there are a number of sta­
tutory authorities under which that agency carries out atmospheric and 
oceanic responsibilities which have been assigned to it. A NOAA organic 
act should be more than an enumeration and re-statement of existing author­
ities; rather it could be a vehicle through which the Congress identifies 
the major issues regarding the atmosphere and oceans, clarifies existing 
or establishes new policies related to these issues, and provides neces­
sary authorities and mechanisms for carrying out such policies.

Importance

It is particularly timely to consider the role of the Federal Govern­
ment in providing weather services and in supporting pertinent atmospheric 
research as well as the consolidation of authorities for such activities 
through an organic act which gives a charter to the chief agency for ci­
vilian weather services. It is a time when weather services are being 
re-examined and improvements are being considered, especially in view 
of new requirements and a new awareness of the value of weather services. 
It is also a time when research and development have brought to the 
horizon a number of technical breakthoughs by which services can be im­
proved. At the same time funding and personnel for current and projected 
services are assertedly inadequate, especially as inflation, new demands, 
and improvements contribute to increasing expenses.
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National Climate Program

The Federal effort in implementation, performance, and support of 
the goals and objectives of the National Climate Program Act will be a 
matter for oversight in the 96th Congress. What will be the relative 
budget priority and organization of the National Climate Program’ 
Should an immediate objective include the establishment of a national 
climate information system? Will the Federal interagency and public 
sector coordination mandated in the act be successfully and construe- 
tively undertaken?

Background

Congress is clearly concerned over the apparent increase in inci­
dents of such weather phenomena as droughts and severe winters. Amid 
reports of what these events portend for climates of the future and 
discussions, generally, of the nature, impact, and predictability of 
climatic variation and change, legislation was enacted in the 95th Con­
gress (P.L. 95-367) to create an expanded national program that could 
otter the hope of understanding and anticipating true variations of 
climate; their expected magnitude; through prediction and assessment, 
their probable positive or adverse impacts; and what can be done to 
amplify or ameliorate the effects in order to maximize economic plan- 
of"lifed devel0pment’ human welfare and social development, and quality

Importance

In the 96th Congress, as the National Climate Program enters its 
first full year of operation, there may be some debate about the scope 
and focus of the expanded national program in climate research and its 
relative budget priority and organization. For example, a program com­
bining individual agency capabilities and resources into a coordinated 
e tort needs to be implemented with due regard for continued satisfaction 
of existing agency responsibilities in support of each agency's mission 
requirements. Attendantly, will the Federal interagency coordination 
mandated in the act be successfully and constructively undertaken? 
What plans are being developed to interface with and involve the plan­
ning processes of State and local governments, industry, academia, and 
the public sector? What new intra-agency organizational structures will 
be set up to implement the national program in NOAA and other concerned 
agencies?

While benefits would derive from a foreknowledge of climatic varia­
tion on any time scale, the greatest utility in fiscal and budgetary plan­
ning, policy formulation, and decisionmaking occurs in the range of a year 
or so. Hence, predictions and assessments of positive or adverse impacts, 
to be most useful, would aim primarily at the natural year-to-year fluc­
tuations of climate and the cumulative climatic impact of human activities 
An itnnediate objective of the national climate effort, therefore, could 
e the formation of a national climate information system that would aid 

in achieving rapid and significant improvements in the utility of cur­
rently available climatic information and existing monthly or seasonal 
climatic predictions.
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Effects of Increased Carbon Dioxide in the Atmosphere

■ Are the effects of civilized existence capable of impacting climate 
on a global scale to a measurably significant extent? One persistent 
question.concerns increasing concentrations of atmospheric carbon di­
oxide that could result from continuing and expanding use of fossil 
fuels. What climatic changes might result from increased carbon dioxide 
concentrations and, attendantly, what would such changes portend for the 
natural environment, quality of life, and U.S. energy policy? What is 
the scope of the Department of Energy carbon dioxide program, and how 
does it interface with the National Climate Program established by P.L. 
95-367?

Background

Concern has been expressed over the increasing concentration in the 
atmosphere of carbon dioxide from the burning of fossil fuels. Some 
analysts argue that a point of critical choice may be approaching: 
whether to continue reliance on fossil fuels as a principal source of 
energy or to accelerate the pace of research and development that will 
make it possible to substitute other energy sources for fossil fuels 
within the next 50 years. The second alternative presents many diffi­
culties, but the possible climatic consequences of reliance on fossil 
fuels for another one or two centuries may be critical enough as to 
leave no other choice.

Importance

What concentrations of carbon dioxide can be expected in the atmos­
phere at different times in the future, for given rates of combustion of 
fossil fuels? In 100 years since about 1860, a 12% increase in the con­
centration of carbon dioxide had taken place, but because of the exponential 
nature of the consumption of energy and the burning of fossil fuels, the 
next 12% increase would take only 20 years and the next 12% increase beyond 
that only about 10 years. In this connection, it is the amount of carbon 
dioxide remaining in the atmosphere that is most important. Since the 
amount of carbon dioxide accumulating in the atmosphere is about half 
the total released from fossil fuels, it is assumed that the ocean and 
both the land and marine biospheres serve as additonal sinks for carbon 
dioxide. The problem is further complicated by current appraisals that 
suggest the terrestrial biomass may be an additional source of carbon 
dioxide as large or larger than the fossil fuel source. A better under­
standing of the roles of both the biosphere and the world ocean in the 
carbon cycle would seem necessary.

What climatic changes might result from increased atmospheric car­
bon dioxide? The most complete, though still imperfect, climatic models 
suggest that a doubling of the amount of carbon dioxide in the atmosphere 
relative to its present amount would increase the average annual tempera­
ture of the lower atmosphere at middle latitudes by about 2.4 to 2.9 C 
(4.3 to 5.2 F).
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What would be the consequences of such climatic warming for human 
societies and for the natural environment? Would such a warming in­
fluence the extent of ice and snow at the polar caps or alter the level 
of the world ocean? How and where would such warming benefit or disrupt 
present patterns of agriculture?

What, if any, human actions could enhance or diminish the resultant 
climatic changes in order to amplify or mitigate their consequences?

What would happen if society elected to ignore the problem of car­
bon dioxide until it manifested itself (perhaps in another 20 years) in 
the form of a clear signal that a global warming trend had begun that 
was unmistakeably attributable to the further accumulation of carbon 
dioxide in the atmosphere? The most disturbing aspect of this problem 
is that the effects of carbon dioxide would endure for hundreds of years, 
even after abandonment of the fossil fuel economy, because of the long re 
covery time associated with the processes that would rid the atmosphere 
of excess carbon dioxide and establish an equilibrium condition.
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Weather Modification Policy

There is an apparent need to develop a national weather modification 
policy, including definition of the role of the Federal Government in 
research and development, regulation, and possible support of operations.

Background

For over thirty years a number of weather modification activities 
have been underway in the United States, at all levels of Government and 
on the part of the private sector. These activities and interests have 
included operational projects, sponsored by private and public funds; 
enactment of laws in about thirty States, designed mostly to regulate 
such activities; sponsorship of mission-oriented research and develop­
ment programs by about a half dozen or more Federal Departments and 
agencies; conduct of a number of Federal studies undertaken within 
agencies or mandated by the Congress; and introduction in the Congress 
of a host of pertinent bills, from which six public laws dealing with 
weather modification have been enacted. There has also been increasing 
international interest in weather modification, from the standpoint of 
concern by foreign governments about possible negative effects resulting 
from nearby U.S. activities and in terms of international cooperative re­
search projects. Tnere is also increasing social concern about potential 
negative effects and a swell of opinion on the need for further and more 
uniform regulation of weather modification activities.

The National Weather Modification Policy Act of 1976, enacted October 
13, 1976, required the Secretary of Commerce to undertake a comprehensive 
study of weather modification and to recommend a national policy and de­
fine a Federal program in research and development. Pursuant to passage 
of this act the Secretary of Commerce named a non-government Weather 
Modification Advisory Board to undertake the study and prepare a report 
which would contain the required recommendations. The Advisory Board 
completed its study in July 1978, and the Secretary of Commerce is cur­
rently studying the report, which will be submitted formerly, along with 
her comments, to the President and the Congress.

Importance

In view of greater concerns over water shortages and losses from 
severe weather, the possibilities for technological breakthroughs and 
better understanding with increased research and development, the ap­
parent fragmentation and low-key research effort underway in about six 
Federal agencies, increasing social concern and demand for regulation 
of weather modification activities, and expanded international interest, 
it seems appropriate and timely to re-evaluate and re-define the Federal 
weather modification policy. Such policy development is particularly 
appropriate in view of the groundwork which has recently been completed 
through the study by the Weather Modification Advisory Board. The new 
policy must clearly define the Federal role in research and development 
as well as in international cooperation, regulation, and possibly opera­
tional support.
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Continental Scientific Drilling Program

How can both the mission program results and the scientific informs 
continental drilling activity already well under-

Background
Two convergent activities are involved. On the scienrifir 

8~£P S—y, National Science Founlatio! In!
f ^aval Research) a panel study was undertaken in July 1978 of 

ongoing activities in continental drilling for scientific ’ tthe course of the study it became evident that, largely underPtheSspon- 
of d! Department of Energy, an ambitious fldelally-funded pro- 

g m of deep continental drilling to support the department's mission 
$500 i!l y Und6rWi? Current Federal outlays for such drilling exceed 
NR? M T! ? Accordingly, the National Academy of Sciences, 

Mathematical and Physical Sciences, U.S. Geodynamics 
Committee of the Geophysics Research Board, is about to issue a formal 
th^th! ^n^ne"*-8! Scientific Drilling Program") which will declare 
that the perceived issue is that "of maximizing the scientific value 
of current and planned efforts of Federal agencies and industry and 
lurp^ir"1”8 eff°rtS WitH h°leS driHed S01ely for scientific

Importance
nlora^1111!8,*8 CUrrently bein8 undertaken for oil and gas, mineral ex­
use In^othe!^^?” hOt brine and 11,381118 b0dieS for ^othermal energy 
are’cXla^ive th conmerc^l applications. The scientific output! 
!hZ™^ 2 expansion of knowledge about basement structures
thermal regimes, mineral resources and processes of their generatio!
“po^™ Wledge Of earthquakes. According to the unpublished*NAS

knowlp?Iee areas.stand °ut which a lack of fundamental 
knowledge concerning earthquakes has seriously impeded pro­
grams of generally accepted high national priority:

o The finding of suitable sites and techniques 
tor isolating nuclear waste products;

o The siting and earthquake-resistant design of 
nuclear power generating facilities;

o The siting and design of major dams.

Specific seismological research central to solving these problems in- 
L!e!sSeT1C17-diStrlbUti°n’ Prediction, seismic-hazard
assessment, and induced seismicity."

, C higb-cost part of this activity is already underway it
scientific info th* Academy reP°rt that early action to coordinate its 
tn Ho th information aspects would serve the public interest. A plan 
5°d° -S 18 t0 be released by the Academy before the end of 1978. The 
tn Science and^T8! t0 thrCe 8ubconllnittees of the Committee
n Science and Technology: those dealing with geothermal energy earth­

quakes, materials, basic science, and nuclear energy! & ’

O
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