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THE PRESIDENT'S COUNCIL OF ADVISORS ON SCIENCE AND TECHNOLOGY 

The Council provides private sector advice to the President in matters of national importance 
involving science and technology. The Council responds to requests from the President and 
aggressively maintains a general watch on developments to be in a position to raise issues, 
opportunities, and concerns to the President. The issues that the Council addresses normally affect 
not only the private sector but cut across Federal Department and Agency boundaries. In addition 
to being fully responsive to the President, the Council considers requests made by the Vice 
President and others within the Executive Office of the President. 

Although the boundaries are not clear-cut, the Council's advisory work falls broadly into three 
categories: ( 1) emerging science and technology issues; (2) policy for science and technology as well 
as science and technology for policy; and (3) structural and strategic management policies within the 
Federal government as well as policies in non-governmental organizations. 

The Council is currently composed of 13 members, including the Chairman, who provide 
perspectives from academia, industry, private foundations and research institutes. 
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THE WHITE HOUSE 

WASHINGTON 

November 16, 1992 

Dear Mr. President: 

I am pleased to transmit to you the enclosed report of the President's Council of 
Advisors on Science and Technology (PCAST), entitled Achieving the ,Promise of the 
Bioscience Revolution: The Role of the Federal, Govemment. The report deals with the 
role of the Federal government in achieving two inter-related goals: promoting the 
health of the American people and all mankind through research in the biosciences, and 
fostering a vigorous domestic biotechnology industry. 

Over the past r.rteen years, there has been a revolution in the life sciences based on 
discoveries made primarily in federally supported laboratories. These discoveries have 
opened many new opportunities of great potential benefit to mankind, and they have 
generated a new biotechnology industry. Federal policy is a-n overriding factor in 
achieving the promise of the bioscience revolution. The report is concerned with several 
facets of this policy -- research, education, technology transfer, regulation, protection of 
intellectual property -- with particular emphasis on research. The Council's fmdings 
and recommendations are summarized below. 

Federal support for research and development (R&D) in the biosciences ($10.2 billion in 
FY '92) is somewhat less than half of the total national investment in bioscience R&D. 
PC AST believes that the principal role of the federally supported component of 
bioscience research should be to expand the knowledge base in areas of science and 
technology likely to have a broad hnpact on health and on bioscience-related industries. 
This includes basic research that cuts across many areas of the life sciences, and applied 
research that points the way to new generic technologies or to new approaches to solving 
pressing national problems. The Council agreed that university investigators selected on 
the basis of merit should remain the cornerstone of Federal efforts. 

Because of recent advances, there is clearly more promising science to do than can be 
supported. Therefore, there should be a periodic assessment of Federal goals and the 
promise of broad areas of science. This has been done recently for biotechnology by the 
Federal Coordinating Council for Science, Engineering, and Technology and for health
related research by the National Institutes of Health. 

The education of talented life scientists at all levels is critical to achieving the promise of 
the bioscience revolution. In this decade and beyond, there is likely to be an increasing 
need for bioscientists in the expanding biotechnology industry. Federal support for the 
relevant educational programs at the pre-college, college, and post-graduate levels can 
play a key role in meeting this anticipated need. 

\ \ 



Regulation of new products is one of the most important, as well as one of the most 
contentious, ~ues for the biotechnology industry. The industry wants a science-based 
review of risks and benefits, clear guidelines, single or lead agency jurisdiction, and 
greater efficiency in the review process. PCAST believes that these goals are in the 
national interest and should be given high priority in regulatory policy. 

Protection of intellectual property also is vital to the biotechnology industry. Patents 
are a fundamental vehicle in the transfer of technology from federally sponsored 
research laboratories to industry. The efficiency and quality of the U.S. patent review 
process for biotechnology products is a serious impediment and should be improved 
quickly. International harmonization of patent policies, including universal recognition 
of patents on drugs, is another area of importance to the industry. 

The transfer of research findings from federally supported laboratories to industry is an 
important policy concern. Recent Federal policies have had a major beneficial effect on 
such transfers in the biosciences, both from universities and from Federal laboratories. 
However, discoveries with potential commercial value are occurring at an increasing 
rate, making it likely that new mechanisms of interaction among university, 
government, and industrial laboratories will be needed to maximize the benefits of 
Federal investments in bioscience research. In all such initiatives, Federal policy in the 
form of tax incentives or shared funding could play an important part. 

As always, PCAST is prepared to discuss this report with you at your convenience. H 
you agree, the Council would like to release this report to the public, since I believe that 
it could stimulate a healthy national debate on these ~ues. 

Sincerely yours, 

~ 
D. Allan Bro---·"'··• 

The A~istant to the President 
for Science and Technology 

and Chairman, 
President's Council of Advisors on Science and Technology 

The President 
The White House 
Washington, DC 20500 

Enclosure 



EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF SCIENCE AND TECHNOLOGY POLICY 

WASHINGTON, D.C. 20506 

November 11, 1992 

Dear Dr. Bromley: 

On behalf of Panel member Norman Borlaug and the members of the President's 
Council of Advisors on Science and Technology (PCAST), it is my pleasure to transmit 
to you PCAST's report entitled Achieving the Promise of the Bioscience Revolution: The 
Role of the Federal Government. The report addresses the role for the Federal 
government in achieving the goals of promoting human health through research in the 
biosciences as well as fostering a vigorous American biotechnology industry. 

This report has been drafted in consultation with a large number of experts, 
including Theodore Cooper, Arthur Humphrey, Ernest Jaworski, Edward Penhoet, 
Bryant Rossiter, Arthur Rubenstein, Philip Sharp, and a number of government 
officials. I would like to express my appreciation to all of them for their valuable 
contributions to this report. 

There has been a revolution in the life sciences over the past fifteen years and 
this revolution occurred in large part because of the discoveries made in Federally 
supported laboratories. This report evaluates the Federal policies that affect the new 
biotechnology industry and recommends ways that these policies can be improved to 
help this industry grow and continue to improve our health and those of our children. 
hope that it will be useful to the President. 

Sincerely yours, £~ 
Daniel Nathans 

Chairman, PCAST Panel 
On Bioscience and Biotechnology 

Enclosure 

The Honorable D. Allan Bromley 
Assistant to the President for 

Science & Technology 
Executive Office of the President 
Washington, DC 

I 
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ACHIEVING THE PROMISE OF THE 
BIOSCIENCE REVOLUTION: 

THE ROLE OF THE FEDERAL GOVERNMENT 

INTRODUCTION 

This report deals with the role of the federal government in achieving two goals: 

• Promoting the health of the American people and all mankind through research in the 
biosciences; and 

• Fostering a vigorous American biotechnology industry. 

These goals are inter-related. Discoveries in the biosciences are the basis for industrial development 
of more effective ways to prevent or treat illness, produce more nutritious foods, make use of 
renewable energy sources, and protect the environment. A critical factor in the continued success of 
America's biotechnology industry is the strength of the nation's bi"oscience research enterprise. 

Over the past fifteen years there has been a far-reaching change in the biosciences and bioscience
related industry. Building on discoveries made in the preceding decades and imaginative new 
technologies, scientists have developed the capability of harvesting and making use of the 
fundamental molecules of life -genes and proteins- from every organism on earth. This capability 
has opened up many new opportunities in basic and applied research of great potential benefit to 
mankind, it has generated a new industry, and it is having a profound effect on more traditional 
bioscience-based industries. 

The U.S. government has played a key role in the bioscience revolution. Since the end of World War 
II the federal government has fostered, primarily through the National Institutes of Health (NIH) 
and the National Science Foundation (NSF), basic research in universities and its own laboratories 
that underlies recent advances. It has also provided the means for attracting bright students into the 
biosciences by supporting research and educational programs at universities, and by making 
opportunities available for talented young researchers who successfully complete advanced training. 
By many criteria-scientific discovery, impact on health, competitive position of U.S. industry, 
international recognition - the federal investment in research in the biosciences has been a notable 
success. In bioscience and biotechnology the United States is in the lead. We don't need to catch up 
with foreign competitors, but we do need to plan wisely to stay ahead. 

Federal policy is an overriding factor in achieving the promise of the biosciences and the 
biotechnology industry. In addition to supporting scientific research and education, the federal 
government facilitates industrial application of research findings, regulates industrial practices and 
products, protects intellectual property, and sets tax policy that affects industrial research and 
development. In what follows we examine each of these facets of federal policy with particular 
emphasis on research. Some of these issues have been dealt with in previous reports, notably the 
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February 1991 Report on National Biotechnology Policy by the President's Council on Competitiveness 
and the February, 1992 report of the FCCSET Committee on Life Sciences and Health 
(Biotechnology for the 21st Century). 

Appended to this report are data on federal expenditures for bioscience (life science) research. 

RESEARCH 

The overall goal of federally-supported research in the biosciences is to promote the health and well
being of the American people. Research relevant to this goal includes fundamental studies of the 
molecules basic to life and applied research in medical science, agriculture, and the environment. 
Although most federally supported research in the biosciences is health-related, sponsored primarily 
through the National Institutes of Health, a broad assortment of biological research is sponsored by 
other federal departments and agencies. Overall the 1992 federal budget includes $10.2 billion in 
federal obligations for the life sciences, of which $5.2 billion is for research outside government 
laboratories, primarily at universities. NIH accounts for 64. 7% of the total federal expenditures and 
about 1.1% of the annual national expenditure for health care (1989 figures). See Appendix A for 
trends in federal obligations for the life sciences. In keeping with the designation of biotechnology 
as a Presidential initiative for FY 1993, the proposed 1993 federal budget includes a 7% increase for 
biotechnology research. 

The special role of federally supported research in the biosciences 

Federal research and development (R&D) support in the biosciences is less than half the total 
national investment in bioscience R&D. The latest available data for national health-related R&D 
(1989) indicate a total national expenditure of $20.9 billion, of which $9.2 billion was from the federal 
government, $1.5 billion from states, $9.4 billion from private industry and $0.8 billion from non
profit private organizations. In this national context, what should be the special role of federally 
supported research? In general terms we believe the principal role of federally supported research in 
the biosciences should be to expand the knowledge base in areas of science and technology that are 
likely to have broad impact on health and on bioscience-based industry. In this category are basic 
research that cuts across many areas of the life sciences, and applied research that points the way to 
new approaches to solving pressing national problems or new generic technologies. 

There is a natural, mutually-reinforcing division of effort between government-sponsored research 
and industrial research and development with some overlap both desirable and unavoidable. The 
government side should be weighted toward discovery of new knowledge and new technology, and 
the industrial side should be weighted toward exploiting the new knowledge for product 
development. Although university and government laboratories excel at discovery, they lack the 
market-driven incentives essential for effective product development. Conversely, industry, driven 
by market forces, is often unable to sustain long-term investment in non-targeted research that is the 
basis of new product development. 
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Opportunities in research 

The recent revolution in the life sciences has opened many new areas of research with great promise 
for human welfare, from gene-based diagnostics and therapeutics to environmental protection. 
There is clearly more promising science to do than can be supported. 

f 
l Wise investment of federal resources therefore requires periodic assessment of the promise of broad 

areas of scientific research for expanding the knowledge base that underlies applications to human 
welfare, including the development of useful products by bioscience-related industry. Such an 
assessment of federally supported research in biotechnology has recently been carried out by the 
Federal Coordinating Council for Science, Engineering and Technology (FCCSET) Committee on 
Life Sciences and Health. The President's Council of Advisors on Science and Technology (PCAST) 
supports the goals and priorities of the FCCSET committee set forth in their report Biotechnology for 
the 21st Century. NIH is now developing a strategic plan to guide future allocation of its resources for 
health-related research. Major input from the private sector should be part of the assessment and 
planning process. 

Much of the NIH budget is understandably targeted to specific disease categories. These are of 
urgent concern to the American people. However, disease-related research has a common core 
rooted in chemistry, genetics, and public health sciences. It is therefore possible to select areas of 
science for priority support based on their broad impact across a spectrum of diseases. Examples 
include structural biology, molecular medicine, disease prevention, understanding the human 
genome, and neuroscience. As the science advances, it will be possible to give increasing attention 
to maintaining health rather than treatment of end-stage disease. Therefore while the government 
should continue to give high priority to applied research that meets urgent health needs of the 
American people, high priority should also be given to cross-cutting science that has an impact on 
many health-related problems. 

Similar considerations apply to other areas of the life sciences. In agricultural science and forestry, 
increased understanding of plant genetics and molecular biology is often a limiting factor in 
applications of biotechnology to improvements in plant yield and quality. For example, although 
impressive technology exists for transplanting genes into plants, basic knowledge is generally lacking 
that would allow scientists to use the technology for optimizing food quality or plant fuel production, 
or for conferring resistance to environmental stress. In environmental biotechnology the discovery or 
engineering of microbes useful in bioremediation and waste treatment is one of the most promising 
approaches to protecting the environment. Microbes are also potential sources of new biomaterials, 
industrially useful enzymes, and pharmaceuticals. For these reasons there should be greater 
investment in the study of previously uncharacterized microbes. 

l Federally-supported university research 

University investigators remain the cornerstone of federal efforts in the life sciences and 
biotechnology. It is largely their creative talents that propel the discovery-applications continuum. 
Review panels should be encouraged to take risks in supporting promising and original scientists. 
Imaginative investigators who meet the standards of peer review should be adequately supported 
and their initiative should be given ample scope in any strategic plan. Equally important is adequate 
research infrastructure - facilities and instrumentation - essential for advanced research in the 
biosciences. 
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The primary organizational unit of university research in the biosciences is the externally supported 
laboratory of an individual investigator with perhaps three to twenty or so students and post-doctoral 
trainees. Interactions, cooperation and collaboration between laboratories is frequent. In some 
instances collaborations are formalized by named programs or centers funded as a unit. Such 
programs or centers can be quite effective when investigators from different disciplines collaborate to 
attack a major problem, for example a specific form of cancer, protein engineering, or plant genetics. 
Small centers with well-defined goals should be given high priority. 

Competitive grants and peer review 

For the federal government to achieve its goals in bioscience and biotechnology research, high 
quality is essential. The competitive grant system based on review of grant applications by experts is 
the cornerstone of quality control. It should be used in every field, basic or applied. Similarly, 
research in federal laboratories should be evaluated with comparable rigor. 

Growth 

Recognizing the importance to the nation's prosperity of long term investment in basic research, the 
administration and Congress set a goal of doubling the NSF budget by 1994. The PCAST suggests 
that the long term federal investment in bioscience and biotechnology also be examined to set an 
overall budgetary target for the next five years. This would provide a framework of support for long 
term research programs. Whatever overall growth rate is targeted, this process should provide for 
selective growth of particularly promising areas of research and increased collaboration between 
agencies supporting overlapping research programs. 

EDUCATION 

Because of the recent rapid advances in the life sciences and their enormous promise, the field is 
attracting a growing number of post-graduate students headed for research and/or teaching careers. 
Between 1980 and 1990 the number of Ph.D. degrees in the life sciences awarded by U.S. 
universities increased by 17%. However, the number of bachelors degrees conferred declined by 
27%. Over the same period the rate of growth of private industry jobs in the life sciences increased 
by 6% per ye.ar.1 

Although it is not possible to predict the precise future supply or need for bioscientists, two 
important factors on the demand side are the growth of the biotechnology industry and the 
availability of federal support for research in the biosciences. There is general agreement that the 
biotechnology industry is likely to continue to grow rapidly in the present decade. Some analysts 
project growth from a $4 billion to a $50 billion industry by the end of the century. Therefore there 
is likely to be increasing need for highly trained bioscientists and technical support staff for industry. 
On the assumption that federal support for research in the biosciences will also continue to grow as 
part of the nation's investment in extending the knowledge base that sustains the health of the 
American people and the vigor of our biotechnology industry, there will be additional need for 
bioscientists in universities, research institutes and the government. PCAST believes that 
universities (with federal support) should strengthen undergraduate, graduate, and post-doctoral 
educational programs in the biosciences to meet these anticipated needs, particularly the anticipated 
needs of industry. 

1 All data are from National Science Board, Science & Engineering Indicators- 1991. Washington, D.C.: U.S. Government Printing Office, 
1991. (NSB 91-1) 
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There was general consensus among the PCAST Panel"s experts that the scientists of most value to 
the biotechnology industry are those with solid grounding in the fundame}'.ltal quantitative sciences 
and rigorous advanced training in a traditional discipline. At present there is a particular need for 
chemists and bio-process engineers. Federally supported education programs should continue to 
emphasize traditional disciplines and inte,rdisciplinary studies that retain rigorous quantitative 
science.. They should also encourage interactions between students and their preceptors in 
universities and industrial or government scientists that would help students keep abreast of 
opportunities in industry and government. 

The education of physician-scientists deserves special attention because they play a central role in 
the application of new knowledge to the care of the sick. In the course of their education,, which 
often extends for 10 years or more beyond college, physician-scientists generally incur considerable 
personal debt. Federal programs have been of great value in attracting promising students to · 
medical research, particularly programs that support M.D./Ph.D. candidates, post-residency 
physicians who seek research training1 and physician~scientists establishing their own laboratories. 
These programs should be expanded. 

To assure a supply of bioscientists to meet the country's anticipated needs,i more students must be 
attracted to science in the pre-college years and their interest sustained during the college years. 
These issues have been dealt with elsewhere. The pre-college and college years are crucial periods 
in the development of scientists and deserve increased attention, 

REGULATION 

One of the most critical and contentious issues for the biotechnology industry is federal regulation of 
biotechnology products. Many believe federal regulation is a major impediment to innovation. The 
regulatory process often results in lengthy, costly, and unpredictable delays in bringing products to 
market. For smaller companies, frequently dependent on a single product, the regulatory process 
can bring disaster or success. However, companies large and small recognize the importance of a 
rigorous product review and approval by an internationally respected federal agency. They want a 
science-based review of risks and benefits, clear guidelines, single or lead agency jurisdiction, and 
greater efficiency in the review process. PCAST believes that these goals are in the national interest 
and should be given high priority in regulatory policy. The recent directive to regulatory agencies by 
the President to base risk assessment of biotechnology products on the product itself and not on the 
process by which it is produced, is a major step in this direction. 

An important aspect of regulation of biotechnology products of particular concern to PCAST is the 
science base of regulatory agencies. Some biotechnology products present special regulatory 
challenges, for example, novel therapeutic proteins and transgenic plants. Additionally,, traditional 
product development is accelerating due to rapid advance ,in the knowledge base and new 
technology. Agencies are beginning to respond to these challenges of the biotechnology industry by 
establishing advisory committees of outside scientists and by hiring additional scientists well trained 
in biotechnology. These initiatives should be supported. In addition, science careers in the 
regulatory agencies should be made rewarding enough to attract and keep highly qualified scientists, 
This will require competitive salaries, opportunities for professional growth, effective recruitment 
efforts, and periodic review by outside experts. 
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Regulation has a prominent and well-recognized social/political dimension. Strengthening science
based regulation will require not only better and more scientists, but also a change in public 
perception of biotechnology and its benefits and risks. The schools and the press have parts to play 
in this educational process. So do our elected officials. The American people need to be convinced 
that the products of the biotechnology industry will be of benefit to them, and that they carry no 
special risks. Here also the President's directive concerning risk assessment of biotechnology 
products is an important step. 

PATENTS 

The biotechnology industry as we know it would not exist without protection of intellectual 
property. Patents are also a fundamental vehicle in technology transfer from federally sponsored 
research laboratories to industry. The patenting process, and in particular the efficiency and 
competence of the Patent and Trademark Office (PTO) is often a crucial factor in business success or 
failure, especially for the small biotechnology companies. 

Based on testimony of outside experts in commercial biotechnology, PCAST concludes that there is 
an urgent need to improve the quality of the review process and shorten the time from patent 
application to decision (approximately 26 months in 1992). Problems are said to include too few 
experienced examiners, an increasing backlog of cases, and inconsistencies in decisions. This 
situation will worsen as the surge of biotechnology products continues. As in the case of regulatory 
agencies, the PTO must attract qualified scientists by offering challenging careers and competitive 
salaries. 

A second area of importance to the American biotechnology industry is international harmonization 
of patent practices, including universal recognition of patents on drugs. Among the differences 
between U.S. patent law and those of other developed countries is a one year grace period for filing 
patents allowed U.S. inventors after public disclosure. This provision is especially important for 
federally supported scientists whose patentable discoveries are often a by-product of their published 
research. 

PRIVATE INVESTMENT 

The biotechnology/pharmaceutical industry is research-intensive. For small companies financing for 
research is acquired through venture capital, partnerships, alliances with larger companies, and 
public offerings of equity or debt. For most larger companies a significant fraction of earnings is 
invested in research and development. An Ernst and Young report for 1991 reports that the 
biotechnology industry invested $4.9 billion in research and development. Public companies report 
reinvesting a sum equivalent to 68 percent of product sales revenues. 

An important factor in competing successfully is the size of the R&D investment. Federal policies 
that influence funds available for R&D (e.g., tax incentives or price of drugs) have a major impact on 
R&D investment and hence on the ability of the industry to compete. ·Of particular value are 
incentives for l9ng term investment in R&D. 
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FROM FEDERALLY-SUPPORTED RESEARCH TO INDUSTRIAL R&D 

In the RESEARCH section of this report we argue that there is a natural mutually-reinforcing 
division of effort between federally supported research in the biosciences and U.S. industrial 
research and development. How do these two worlds interact? At present there are a number of 
different pathways. Most important is the extensive communication of research results by 
publication or presentation at scientific meetings or private conversations between scientists. 
Probably the most common formal arrangement is a consulting agreement between a company and a 
federally supported university scientist. Others include sharing of reagents in both directions, 
collaborative research, research support by companies of individual investigators or departments in 
exchange for commercial rights to inventions, licensing by companies of intellectual property owned 
by universities, and sharing of equity in start-up companies by inventors or their institutions. Equity 
sharing by federally supported university inventors is probably the basis for most of the 
biotechnology companies in the country. For government scientists, Cooperative Research and 
Development Agreements (CRADAs) offer opportunities to participate in the development of their 
discoveries. In all of these cooperative arrangements, federal policies that encourage technology 
transfer from federally supported laboratories to industry have been crucial. They have provided 
social and financial incentives for scientists and their institutions to promote technology transfer. 

Discoveries with potential commercial value are occurring at an increasing rate. For example, the 
Human Genome Project and related research will uncover many previously unknown genes since 
only a small fraction of the total number of human genes has been identified so far. Many of these 
are likely to encode proteins (for example, hormones, neurotransmitters, anti-inflammatory factors, 
cell receptors) of commercial interest. However, a great deal of exploratory research will be needed 
to understand the role of such newly discovered proteins in the body and whether they have 
commercial value in themselves or as targets for drug development. Will the various present 
arrangements for technology transfer be adequate in the future? 

Possible new vehicles for promoting technology transfer in both directions between federally 
supported laboratories and American industry should be considered. One is the location of industrial 
research laboratories adjacent to universities or government research facilities coupled with increased 
interaction between the respective scientists. Another is large scale support of university research 
and associated capital costs by private industry in return for commercial rights and collaborative 
research arrangements. Programs of this type are already in existence at a few universities in the 
United States and in Great Britain. In all such initiatives federal policy in the form of tax incentives 
or shared funding could play an important part. 

A recurrent issue is whether the federal government should adopt policies that would discourage the 
flow of biotechnology from federally supported laboratories to foreign industries. The government 
has a clear interest in seeing its substantial investment in bioscience selectively benefit the domestic 
biotechnology industry. It also has a long term interest in international exchange of scientific 
information, both to advance science and technology and to promote America's international 
leadership in science. The problem is how to balance these interests. The issue is compounded by 
the fact that the biotechnology/pharmaceutical industry overall is multinational. Large companies, 
foreign and domestic, have research and production facilities outside their home countries; many of 
these facilities are located in the United States. Cooperative arrangements on specific projects 
between domestic and foreign companies are common. In return for financial support, some 
companies -foreign and domestic- have ties to American university bioscience laboratories that 
receive federal support; and some United States companies have similar arrangements with 
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university bioscience laboratories ,in Europe-. Restrictions on arrangements between U.S. university 
laboratories and foreign companies could incur reciprocal restrictions abroad for U.S. companies and 
may discourage foreign investment in U.S.- based facilities. Such restrictive policies are also likely to 
diminish world-wide scientific interchange. Our impression is that the scope of the ties between 
federally supported laboratories and foreign industry in the bioscience field is not of critical 
magnitude at present. However, increasing financial pressures on research-intensive universities 
may lead to an expansion of such arrangements. Therefore, in the near future it may be desirable to 
assess the extent of these arrangements and the impact they are having on domestic industry. 

Another contentious facet of technology transfer from federally supported laboratories to industry are 
potential conflicts of interest for university or government scientists. The increasing ties between 
industry and bioscientists at universities or federal laboratories and the occurrence of well-publiciz~d 
instances of actual or perceived conflicts have stimulated th-e government and academic institutions 
to consider formal policies to avoid conflicts of interest. If taken too far, such policies can create 
undesirable barriers to productive collaborations between industry and federally supported scientists. 
However, clear and rational safeguards against conflicts of interest can foster such relationships by · 
providing an institutional framework within which they can flourish. A number of universities have 
adopted formal policies dealing with conflict of interest. PCAST believes that the primary 
responsibility for devising specific policies to deal with conflict of interest should remain with 
individual institutions. Such policies should include institutional scrutiny ofproposed commercial 
ties, adequate disclosure of financial and other arrangements that could lead to a conflict of interest 
for the scientist or his institution, and monitoring of on-going collaborations for potential conflicts of 
interest. 
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Federal Obligations for Life Sciences Research 1 by Agency: 
Fiscal Years 1982-1992 
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USDA 530,864 570,556 595,136 707,909 694,480 707,956 772,332 786,269 832,082 919,697 954,959 

Commerce 58,827 12,702 13,446 14,633 17,113 12,634 12,274 14,401 14,303 14,624 10,527 

Defense 208,840 222,755 244,937 271,951 267,531 293,553 280,414 334,218 284,459 301,410 309,475 

Energy 162,393 146,205 143,830 157,468 143,591 160,759 185,244 222,917 214,162 287,729 220,417 

DHHS 283,807 338,361 330,248 361,799 378,545 450,075 524,880 662,231 701,020 796,436 847,242 
(excl. NIH) 

NIH 2,823,232 3,140,759 3,536,341 4,008,142 4,133,061 4,844,025 5,079,273 5,435,085 5,707,870 6,177,602 6,617,928 

Interior 94,923 100,991 63,381 55,299 60,392 67,533 74,202 74,217 82,860 96,173 98,039 

EPA 82,038 65,508 68,877 83,502 86,891 99,436 102,224 122,108 137,202 152,179 167,058 

NASA 55,165 65,140 57,492 68,633 84,960 96,428 100,324 123,077 140,333 178,206 236,871 

NSF 173,259 194,363 227,756 241,114 239,674 264,248 262,175 277,434 262,470 281,647 317,144 

All Others 272,151 320,591 354,504 392,048 358,080 344,789 331,119 443,154 461,058 464,547 450,279 

Total-Current 4,745,499 5,177,931 5,635,948 6,362,498 6,464,318 7,341,436 7,724,461 8,495,111 8,837,819 9,670,250 10,229,939 

7,849,128Total-Constant* 5,679,831 5,950,277 6,203,575 6,745,651 6,565,011 7,341,436 7,453,885 7,843,986 8,258,818 8,474,105 

Percent Change +4.8 +4.3 +8.7 -1.3 +10.3 +1.5 +5.3 -0.07 +5.3 +2.6 
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1 Includes basic and applied research costs only; does not include development, construction, facilities, and administrative costs. 
0--* 1987 Base >< 

Source: Science Resources Studies Division, National Science Foundation 
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THE PRESIDENT'S COUNCIL OF ADVISORS ON SCIENCE AND TECHNOLOGY 

REPORTS 

The President's Council of Advisors on Science and Technology has produced reports on a variety 
of science policy topics. Copies of the following reports may be obtained free of charge from the 
Office of Science and Technology Policy, Executive Office of the President, Washington, D.C. 
20506; (202) 395-4692. 

Achieving the Promise ofthe Bioscience Revolution: The Role ofthe Federal Government 
Daniel Nathans, Chairman 

High Performance Computing and Communications Panel Report 
Solomon Buchsbaum, Chairman 

LEARNING to Meet the Science and Technology Challenge 
Peter Likins, Co-chairman 
Charles Drake, Co-chairman 

Megaprojects in the Sciences 
John McTague, Chairman 

Renewing the Promise: Research-Intensive Universities and the Nation 
David Packard, Chairman 
Harold Shapiro, Vice chairman 

Science, Technology, and National Security 
Solomon Buchsbaum, Co-chairman 
John S. Foster, Co-chairman 

Technology and the American Standard ofLiving 
Ralph Gomory, Chairman 
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