
cost, "big" science projects in areas of 
major concern to many countries-for 
example, particle accelerators, space ex- 
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resource development, and industrial vi- 
tality. In the past 4 years, scientific and 
tr:chnological considerations have neces- 
sarily been integral parts of White House 
policy deliberations on such defense and 
foreign policy issues as strategic weap- 
ons modernization, arms control, tech- 
nology transfer, the growing bilateral 
relationship with China, and North- 
S~outh relations. 

International Cooperation 

The development and maintenance of 
cooperative relations between the 
IJnited States and other countries in- 
creasingly involves scientific and tech- 
nological considerations. The specific 
nature of the involvement of science and 
technology in relations between this na- 
tion and another country depends on a 
variety of factors which together consti- 
tute the overall foreign policy context 
within which the two countries interact. 

Scientific and technological relations 
with countries such as China and the So- 
viet Union, with which we have intricate 
political contacts, pose special challeng- 
6:s. For example, the President substan- 
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in such a way as to reduce activity but 
preserve the framework of the bilateral 
scientific agreements between the two 
countries. 

Other nations, particularly developing 
countries, often view our scientific and 
technological expertise as the direct 
basis of our economic and social well- 
being and wish to share in the benefits of 
that expertise. Complementing this de- 
sire is a growing consensus in this coun- 
try that our government can and should 
do more in applying U.S. scientific and 
technological capabilities to major global 
problems and in helping developing 
countries build their own scientific and 
technological strength so as to more ef- 
fectively address their own problems. 

Science has tended to bring nations 
closer together. Traditionally, the inter- 
national scientific community has sought 
contacts across national boundaries as a 
means of sharing and nourishing in- 
tellectual pursuits. In fields where global 
observation of phenomena is impor- 
tant-for example, my own field of geo- 
physics-international mechanisms of- 
ten have been established to support col- 
laboration. Increasingly, multinational 
cooperatior, is important to support high- 

ploration, fusion research, and coal liq- 
uefaction process development. The 
government is deeply involved in fund- 
ing and, in some cases, negotiating and 
operating such international projects. 

The importance of the role of science 
and technology in foreign policy was rec- 
ognized early in the Office of Science and 
Technology Policy (OSTP), and the 
President was receptive to our recom- 
mendations. The President's Message to 
the Congress on Science and Technology 
( I )  spelled out four themes that have 
shaped U.S. policy in international sci- 
entific and technological cooperation: (i) 
pursuit of new international initiatives to 
advance our own research and develov- 
ment objectives; (ii) development and 
strengthening of scientific exchanges to 
bridge political, ideological, and cultural 
divisions between this country and other 
countries; (iii) formulation of programs 
and institutional relationships to help de- 
veloping countries use science and tech- 
nology beneficially; and (iv) cooperation 
with other nations to manage tech- 
nologies with global impact. 

With the President's encouragement, 
OSTP has actively pursued international 
programs in science and technology in 
support of these themes. Although we 
have been involved in many aspects of 
international program policy-making and 
implementation, we have given special 
attention to scientific and technological 
relations with China; new forms of scien- 
tific and technological cooperation with 
Japan; cooperation with Mexico, other 
Latin American and Caribbean coun- 
tries, and several states in Black Africa; 
and the proposed Institute for Scientific 
and Technological Cooperation (2). Pres- 
ident Carter was directly involved in the 
formulation of each of these internation- 
al initiatives. Typically, presidential ap- 
proval of a proposed approach was fol- 
lowed by intensive preparations within 
the U.S. government and by extensive 
consultations with the other country or 
countries involved. 

China. The development of the U.S.- 
China Agreement on Scientific and Tech- 
nological Cooperation is particularly il- 
lustrative of the process of program in- 
novation (3). Early in the Administration 
it was clear that one of its major chal- 
lenges would be improvement of rela- 
tions with the People's Republic of 
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bers of the U.S. delegation about pos- 
sible areas for cooperation, the Chinese 
expressed special interest in purchasing 
a U.S. telecommunications satellite, in 
reimbursable U.S. technical assistance 

China. At that time, China's renewed 
modernization drive was just getting 
under way. This is an undertaking of 
enormous magnitude and ambition 
aimed at bringing Chinese agriculture, 
industry, science and technology, and 
military strength up to world-class status 
by the end of the century. China had in- 
dicated that, to accomplish its modern- 
ization goals, it would seek technology, 
training, and capital from the Western in- 
dustrialized nations. 

Trade and scientific, technological, 
and academic contacts with China had 
been taking place through private chan- 
nels since the Nixon-Kissinger initiatives 
of the early 1970's. The Committee on 
Scholarly Communication with the Peo- 
ple's Republic of China played an im- 
portant role in building scientific rela- 
tions during this period. Beijing had re- 
fused to deal directly with the U.S. gov- 
ernment in such areas, ostensibly be- 
cause of the absence of diplomatic 
relations. It was our view in 1977 that, in 
light of China's new interest in tech- 
nology acquisition from the West, for- 
mal government-to-government relations 
might be possible. Without them, our 
ability to aid China would be seriously 
constrained. 

It was our conviction that U.S. inter- 
ests would be served by China's stable 
growth and by its ability to remain self- 
sufficient in, and perhaps become a new 
exporter of, energy and nonfuel mineral 
resources. We also saw major benefits 
for the United States in the long-term in- 
dividual and institutional relations that 
would evolve through contacts, in the 
expansion of trade, and in the insight we 
would gain into the extraordinary pro- 
cess of China's modernization and its im- 
pact on the Pacific region and the world. 

Frank Press meeting with Vice Remier Deng Xiaoping in Beijing, July 1978. 

Accordingly, the President asked me 
to develop proposals for cooperation 
with China in such areas as space, ener- 
gy, academic exchanges, agriculture, 
and health. An interagency group con- 
vened by OSTP devised proposals for 
nonmilitary, government-to-government, 
scientific and technological relations con- 
sistent with stated Chinese moderniza- 
tion plans. These proposals were in areas 
where the government, rather than the 
private sector, had a leading role. 

Within 2 months of the completion of 
our work, the President's national secu- 
rity adviser, Zbigniew Brzezinski, was in 
China discussing a wide range of consul- 
tative arrangements, including the con- 
cept of governmental cooperation in sci- 
ence and technology. An associate direc- 
tor of OSTP accompanied him and held 
preparatory discussions with the Chi- 
nese on such cooperation. 

Two months later I led to Beijing what 
was very likely the most senior delega- 
tion of U.S. government scientific offi- 
cials ever taken abroad, comprising the 
presidentially appointed heads of the ma- 
jor research and development agencies 
except the Department of Defense. The 
aim of this delegation was to establish a 
framework in which a broad range of 
government and private relations could 
flourish. During this visit it became clear 
that-even in the absence of diplomatic 
relations-China desired scientific and 
technological cooperation with the 
United States. The Chinese openly dis- 
cussed their scientific and technological 
deficiencies, the difficulties of offering 
benefits in kind, and their willingness to 
pay for U.S. assistance where this assist- 
ance would not be matched by scientific 
or technological gain by the United 
States. During discussions with mem- 

for energy resources development, and 
in exchanging students and scholars. 

Subsequent high-level discussions led 
to the conclusion, on 31 January 1979, of 
a U.S.-China Agreement on Coopera- 
tion in Science and Technology. The 
agreement was signed by President Car- 
ter and Vice Premier Deng Xiaoping. 
Since that time, our two countries have 
negotiated and signed 13 protocols for 
cooperation in a broad range of scientific 
and technological areas. More than 2000 
Chinese students are now studying in 
this country and a large number of U.S. 
scholars are in China. We view this co- 
operation as being of great importance to 
the building of an economically strong 
and stable China, a development clearly 
in the long-term interest of the United 
States. The developing scientific and 
technological relations with China 
proved to play a significant positive role 
in the broader effort to normalize rela- 
tions between our two countries. 

Japan. A different kind of challenge 
was presented by Japan. With the sec- 
ond largest gross national product in the 
world and a modem, well-developed, ag- 
gressive science and technology estab- 
lishment, that nation had already con- 
tributed a great deal to scientific and 
technological advancement, and had the 
potential to contribute much more. In 
May 1978, then Prime Minister Fukuda 
made a major proposal that the United 
States and Japan cooperate in energy re- 
search and development. The President 
asked OSTP to lead a task force to re- 
spond with specific projects. After de- 
tailed negotiations, U.S. and Japanese 
representatives signed a bilateral agree- 
ment for cooperation in large-scale ener- 
gy research and development projects 
such as coal liquefaction, nuclear fusion, 
and geothermal and solar energy. The 
next year, President Carter proposed to 
Prime Minister Ohira a complementary 
program of joint research and develop- 
ment in various nonenergy areas of glob- 
al importance, such as space, environ- 
mental protection, health, agriculture, 
and resource conservation. Again, OSTP 
led the development of U.S. government 
policies and programs. 

The scale of these programs repre- 
sents a new concept in international sci- 
ence and technology cooperation in 
which expensive, risky, globally impor- 
tant projects are undertaken across the 
entire range of technological possibilities 
and in both the energy and nonenergy 
fields. These projects are designed not 



only to benefit the two countries, but al- 
so to advance the state of the art in vari- 
ous fields, thus benefiting all nations. 
Manpower, physical resources, and fi- 
nancing of these large-scale projects are 
shared. An increased Japanese invest- 
ment in basic research could also result 
from these activities. In recognition of 
the importance of this new approach, 
President Carter and Prime Minister 
Ohira signed the Science and Tech- 
nology Agreement in a White House cer- 
emony on 1 May 1980. 

Latin America. In another part of the 
world, we have made impressive prog- 
ress in our science and technology rela- 
tions with Mexico. During President 
Carter's meeting with President Lopez 
Portillo in February 1979, an associate 
director of OSTP signed a memorandum 
of understanding inaugurating or ex- 
panding bilateral cooperation in a num- 
ber of areas including arid lands agricul- 
ture, railroad safety, and energy re- 
search and development. In October 
1979, at the President's request, I led a 
high-level government delegation to a 
number of countries in South America 
and the Caribbean to strengthen cooper- 
ation in this hemisphere. Intensive con- 
sultations with leading science officials in 
Venezuela, Brazil, Peru, the Andean 
Pact nations, and the Caribbean region 
led to joint science and technology activ- 
ities in many fields. 

Africa. At the President's direction, I 
took a similar high-level delegation to 
Nigeria, Zimbabwe, Kenya, and Senegal 
in September 1980. With each of these 
important countries, months of planning 
led to the identification of projects and 
funds to start or strengthen programs for 
scientific or technical assistance. With 
each, I signed a science and technology 
agreement that provides a useful frame- 
work for cooperation. We also signed 
specific agreements for carrying out ma- 
jor projects with the host countries in 
areas which they identified as having 
high priority-typically agriculture and 
fisheries, energy, health, remote sensing, 
management, and manpower training. 
These visits took on added significance 
in that I met with the head of state of 
each country to deliver a personal mes- 
sage from the President in support of the 
mission. The President used the results 
of the visits in follow-on interchanges 
with these leaders. 

Our cooperation with all these coun- 
tries reflects the importance that each of 
them has placed on the relationship be- 
tween economic growth and scientific 
and technological capability. It also re- 
flects their view that the great strength of 
the United States in science and tech- 
nology makes close relations with the 
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U.S. technical community a particularly 
productive means. of enhancing this ca- 
pability. I am convinced that scientific 
and technical assistance is a key linkage 
between the United States and the devel- 
oping countries, one that has been un- 
derutilized in the past. 

Institute for Scientifc and Tech- 
nological Cooperation. In a March 1978 
speech in Venezuela, President Carter 
announced his intention to create what 
came to be called the Institute for 
Scientific and Technological Coopera- 
tion (ISTC). The new institute was con- 
ceived as an agency that would have as 
its primary mission the strengthening of 
the capacity of developing nations to un- 
dertake sustained research efforts on 
critical development problems. It was al- 
so intended to play an important role 
within the U.S. government in stimulat- 
ing more extensive scientific and techni- 
cal cooperation with developing coun- 
tries as well as "middle-income" coun- 
tries no longer eligible for foreign aid. 

Ambassador Henry Owen, a presiden- 
tial adviser on international economic is- 
sues, and I worked intensively for more 
than 3 years to establish the ISTC. A 
broadly based Advisory Committee on 
Science and Technology for Inter- 
national Development, with members 
drawn from industry, labor, universities, 
and the foundations, was assembled to 
guide its design. With the President's an- 
nouncement and his continued interest 
and commitment, the concept of such an 
institute has gained wide support here 
and abroad. Yet the ISTC has not be- 
come a reality. Although it was autho- 
rized by Congress, opposition during the 
appropriations process has prevented 

the institute from becoming operational. 
However, in response to this initiative, 
Congress did appropriate funds for a new 
science office in the Agency for Inter- 
national Development (AID) with the 
charge of undertaking innovative scien- 
tific research pertinent to development. 
The effort has led also to increased inter- 
est within AID in the role of scientific 
and technical assistance in our foreign 
aid programs. Indeed, there are those 
who believe that, in time, U.S. bilateral 
aid programs will increasingly emphasize 
scientific and technical assistance, leav- 
ing financial resource transfers to the in- 
ternational development banks to which 
industrialized countries contribute. 

National Security 

Our national security depends in large 
measure on our ability to meet present 
and future technological challenges. As 
other nations are becoming more pro- 
ficient in science and technology, we 
must make certain that our research ca- 
pabilities remain at the frontier of knowl- 
edge and our technological capabilities 
remain productive and innovative. OSTP 
has worked with the President, the Of- 
fice of Management and Budget (OMB), 
and the Department of Defense to re- 
store the declining support for research 
and technology in defense budgets dur- 
ing the first half of the 1970's. We also 
have worked to revitalize relations be- 
tween the Defense Department and the 
university and industrial research com- 
munities-relations that had deteriorated 
in the aftermath of the Vietnam war (4). 

As mentioned in part 1 of this article, 



an OSTP review of Department of De- 
fense research programs led the Secre- 
tary of Defense to propose significant in- 
creases in basic research and to strength- 
en basic research management in the de- 
partment. Since then, with the strong 
support of the President, funding for ba- 
sic research in defense has been in- 
creased sharply, showing a cumulative 
growth of more than 50 percent over fis- 
cal years 1978 to 1981, including an in- 
crease in basic research of nearly 65 per- 
cent. Defense support of university re- 
search will have increased more than 40 
percent during this period. 

As director of OSTP, I am involved in 
the development of policy related to a 
broad array of national security issues. 
My staff and I participate in policy delib- 
erations on these issues through a varie- 
ty of processes and mechanisms. We 
chair or sit on various Cabinet-level and 
sub-Cabinet-level committees and work- 
ing groups of the National Security 
Council (NSC) and participate in the re- 
view processes established by the OMB 
for analyzing the defense, intelligence, 
and foreign assistance budgets. For 
example, I have chaired Cabinet-level 
NSC policy review committees formu- 
lating our scientific and technological co- 
operation with China, developing space 
policy and programs, and considering 
our telecommunications protection poli- 
cy. Efforts of these groups have formed 
the basis for a number of presidential 
decisions. In addition, the OSTP associ- 
ate director responsible for national 
security issues serves jointly as a senior 
member of the NSC staff, providing the 
NSC with a channel for obtaining valu- 
able analytical support and contributing 
to early and full consideration of scientif- 
ic and technological components of ma- 
jor defense and foreign policy issues. 

Frequently, the President asks me to 
assemble committees of prestigious sci- 
entists and engineers from outside the 
government to provide independent ad- 
vice on key national security issues. The 
President has used their advice in mak- 
ing final decisions on a variety of issues 
and, when appropriate, committee re- 
ports have been given to government 
agencies to use in shaping policies and 
programs. For example, OSTP convened 
a high-level panel to compare and assess 
U.S. and U.S.S.R. technologies in such 
areas as computers, nuclear warheads, 
space, battlefield weapons, and high-en- 
ergy lasers. The President's initial re- 
view of the U.S. defense posture incor- 
porated this panel's findings. At a later 
stage, the President asked for a review of 
the vulnerability of U.S. strategic weap- 
ons systems to an expanding Soviet mis- 
sile threat. That panel's findings were 

considered by the President in decisions 
on U.S. strategic modernization efforts 
such as the Trident, cruise missile, and 
M-X intercontinental ballistic missile 
programs. Regarding the complex M-X 
issue, the panel advised the President on 
several alternatives to our current Min- 
uteman system and on the underlying en- 
vironmental, military, and arms control 
implications. 

OSTP participates in a wide range of 
NSC arms control reviews, many of 
which involve difficult technical ques- 
tions. For example, a senior member of 
the OSTP staff chairs the NSC inter- 
agency working group on the Compre- 
hensive Nuclear Test Ban (CTB) and has 
also chaired NSC working groups on the 
U.S. nuclear test program and other 
arms control issues. OSTP frequently 
convenes outside panels to support these 
activities. For example, a panel was con- 
vened to review the relative impact of a 
halt in testing on both U.S. and Soviet 
capabilities and to consider special veri- 
fication procedures and other provisions 
to support the CTB negotiations. 

At the request of the President, OSTP 
has conducted reviews of special prob- 
lems such as the sonic booms heard on 
the East Coast last year and the 22 Sep- 
tember 1979 light flash recorded by a 
Vela satellite over the South Atlantic. In 
exploring the origin of the mysterious 
booms, OSTP organized an intensive 
review involving both government 
agencies and outside consultants. This 
review concluded that the booms were 
caused by supersonic aircraft rather than 
unusual geophysical sources. The OSTP 
evaluation of the 22 September event 
concluded that the light flash probably 
was not caused by a nuclear explosion, 
although it could not be certain. This 
conclusion was based on the absence of 
persuasive corroborative data, the exis- 
tence of signals from natural phenomena 
similar to signals from known nuclear ex- 
~losions,  and characteristics of the 22 
September signal unlike those observed 
in light signals from previous nuclear ex- 
plosions. 

Space Policy 

Since its inception almost a quarter- 
century ago, the space program has been 
a highly visible and dramatic testimony 
to this nation's technological achieve- 
ments. Space-age benefits are an integral 
part of our lives-for communication, 
weather forecasting, navigation, re- 
source evaluation, environmental mon- 
itoring, as well as national security and 
arms control efforts. Now our national 
space program is entering a new stage of 

maturity, one in which we will receive 
increased dividends through scientific 
exploration and technological appli- 
cations. 

Early in his Administration, President 
Carter called for a review of national 
space policy, which culminated in a pres- 
idential directive outlining a comprehen- 
sive policy based on reaffirmation of the 
principles that have guided our space ef- 
forts since their beginning and on sup- 
port for new programs of technology 
sharing between the military and civilian 
sectors. This policy is consistent with 
the view that space is an extension of our 
environment, and that our space pro- 
gram is a major vehicle for achieving our 
goals for scientific advancement, social 
and economic benefits, national security, 
and international well-being. 

The President also created, and asked 
me to chair, a policy review committee 
to make recommendations on space pol- 
icy issues. The committee's review of 
the nation's civil space policy led to a 
presidential decision that civil programs 
should be balanced among space science 
and exploration, space technology appli- 
cations, and new technology develop- 
ment. Completion of the Space Shuttle 
will receive our highest priority. This 
flexible system will make possible rou- 
tine manned operations in space, includ- 
ing launching spacecraft of larger size 
and capacity than ever before. It will al- 
low spacecraft retrieval and repair, as- 
sembly of large structures in orbit, and 
experimentation with materials process- 
ing in space. It is likely that no other na- 
tion will have this capacity for the re- 
mainder of this century. The shuttle will 
be central to our national efforts in space 
science, commercial space utilization, 
defense, and technological leadership. In 
addition, its completion could release 
significant funds for new space science 
and applications projects, thus eliminat- 
ing a concern, which I share with mem- 
bers of the space science community, 
that cost overruns will lead to a decline 
in planetary exploration and space re- 
search. 

Despite budgetary constraints, our 
space science and planetary exploration 
programs continue to be challenging. We 
have exciting missions now under way. 
A Voyager craft, having explored Jupi- 
ter, is continuing on to Saturn and Ura- 
nus. Under development are the Galileo 
mission to explore Jupiter, the Solar Po- 
lar mission, several Explorer missions, 
the Space Telescope, and Spacelab. The 
Gamma Ray Observatory has been ap- 
proved as a new start in 1981 and the Ve- 
nus Orbiting Imaging Radar will be a new 
start in the fiscal 1982 budget. 

A key element of our civil space policy 



is its emphasis on space technology ap- 
plications that provide information to all 
nations about the earth's resources, cli- 
mate, weather, agriculture, and pollu- 
tion. Under a new initiative, NASA will 
reenter research and development ef- 
forts on the next generation of satellite 
communications systems. In addition, 
our Landsat remote sensing satellites, 
which have proved so useful since they 
were first launched in 1972, will move 
from experimental to operational use un- 
der the management of the National Ock- 
anic and Atmospheric Administration. 
Finally, two new multiagency projects 
are beginning. The first is AGRISTARS, 
a remote sensing experiment that will im- 
prove agricultural and resource assess- 
ment capabilities from space. The other 
is the National Ocean Satellite System, 
which will analyze sea and ice condi- 
tions, marine weather, and marine pollu- 
tion and provide scientific oceanographic 
observations (5). 

Energy and the Environment 

The development and implementation 
of a rational energy policy based on cred- 
itable assessments of worldwide supply 
and demand and on recognition of eco- 
nomic, political, and social realities is an 
important goal. Ultimately, energy re- 
search and development will produce the 
scientific knowledge and technological 
capabilities necessary to address the 
complex questions we face: What alter- 
native energy resources and techdolo- 
gies do we choose to pursue? How do we 
develop them over time? What are their 
safety, reliability, and environmental im- 
pacts? What bearing might they have on 
economic policy, national security, and 
international relations? 

The Administration's energy policy 
emphasizes reliance on a range of energy 
strategies. These include conservation; 
deregulation of domestic natural gas and 
oil prices; replacement of oil with coal 
where possible; efforts to reduce vul- 
nerability to short-term oil supply dis- 
ruptions through a strategic petroleum 
reserve and standby gasoline rationing; 
synthetic fuel development from coal, oil 
shale, and biomass; nuclear energy with 
measures to improve safety, control nu- 
clear weapons proliferation, and manage 
radioactive waste; expanded use of geo- 
thermal and solar energy; and long-range 
energy resource development in areas 
such as breeder reactors and fusion. 

Within the broad array of policy issues 
corresponding to this range of energy re- 
sources, OSTP has focused on specific 
energy technology issues, the overall 
budget for energy research and develop- 
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ment, and government organization to 
meet energy research and development 
needs (6). 

Early in the Administration, the Presi- 
dent decided that, in order to make pos- 
sible a coordinated, balanced energy 
program, it would be necessary to estab- 
lish a single Department of Energy 
(DOE) comprising the existing federal 
energy organizations. Because it was es- 
sential that this highly technical mission 
agency have a strong research and devel- 
opment focus with a long-term research 
agenda, an Office of Energy Research 
was created. Now the annual budget for 
this office alone is the largest of any 
physical science research agency in the 
world. Of particular importance in the 
DOE budget process is our role in pro- 
viding the President with independent 
evaluations of costly energy demonstra- 
tion projects and with recommendations 
on priorities for support of energy supply 
technologies. 

The safety of existing and proposed 
energy technologies is a major consid- 
eration in the formulation of energy pol- 
icy. For example, nuclear energy safety 
has received a great deal of presidential 
attention. The accident at Three Mile Is- 
land revealed substantial shortcomings 
on the part of the government and the 
utilities in ensuring the safety of nuclear 
power. The Kemeny Commission, estab- 
lished by the President to investigate the 
accident, made 44 recommendations for 
change. These included modification of 
the structure and procedures of the Nu- 
clear Regulatory Commission (NRC), 
improved training of operating person- 
nel, and greatly strengthened emergency 
planning and response. The President 
adopted virtually all these recon~menda- 
tions, although in some cases he hzs 

taken a somewhat different approach 
than the commission recommended. The 
reorganization plan submitted to Con- 
gress should serve to assist in the devel- 
opment of a unified and more reliable nu- 
clear safety regulatory program. The 
President's nominee to become the next 
chairman of the NRC awaits Senate con- 
firmation. 

OSTP worked on the Three Mile Is- 
land accident from the outset. I flew to 
the site with the President and helped es- 
tablish the Kemeny Commission and se- 
lect its members. Finally, John Deutch, 
then undersecretary of DOE, and I 
chaired the Executive Branch group that 
developed a response on behalf of the 
Administration. 

The issue of nuclear waste manage- 
ment has been neglected to the point 
where it is a major impediment to the de- 
velopment of nuclear energy. Accord- 
ingly, the President directed that an In- 
teragency Review Group (IRG) on Nu- 
clear Waste Management be created to 
recommend a comprehensive govern- 
mentwide approach. OSTP chaired the 
technical working group that examined 
alternative technical strategies for dis- 
posal of high-level radioactive wastes 
and spent fuel, and coordinated much of 
the preparation of the IRG report, the 
recommendations to the President, and 
the subsequent announcements. In the 
course of this work, OSTP augmented its 
staff with several consultants and with 
experts in geology and engineering from 
other agencies, and convened an adviso- 
ry panel of representatives from industri- 
al, state government, and public environ- 
mental groups. 

On 12 February 1980, the President 
sent to Congress the first comprehensive 
plan for a national radioactive waste 



management program. The plan outlines 
the technical strategy that will be fol- 

Health Policy tion, and nutrition surveillance and 
methodologies-enhanced individual 
agency nutrition programs and enabled 
managers and scientists from the dif- 

lowed in working toward the construc- Health policy initiatives of this Admin- 
tion of one or mote mined geologic waste 
repositories, procedures for state and lo- 
cal government and public participation, 

istration have emphasized wider avail- 
ability of health care services; pre- 
vention of injury, disease, and disability; 
control of health care costs; and expan- 
sion of health insurance coverage. Such 
health service initiatives generally are 
not considered to be within the purview 

ferent agencies to coordinate their ef- 
forts. The priority topics for research in 
these four areas have been emphasized provisions for interim storage of spent 

fuel from nuclear reactors, plans for low- 
level waste disposal and for remedial 

and expanded in the agencies in the 3 
years since the study. Continuing inter- 
agency coordination is facilitated by a cleanup action at waste disposal and ura- 

nium mill tailing sites, and regulatory ac- 
tions necessary to implement the pro- 
gram. Although several elements of this 

of science and technology policy. Yet 
their successful development and imple- 
mehtation require decisions informed by 

highly effective interagency committee 
in human nutrition research under the 
aegis of OSTP. 

comprehensive plan are included in leg- 
islation enacted or reported by the Sen- 
ate and the House of Representatives, or 

the best available scientific knowledge, 
programs supported by sound basic and 
applied research, and evaluation and im- 
pact assessments based on complete 
data. OSTP has concentrated on the sci- 
entific and technological issues in health 
care and identified specific key issues for 
consideration (7). 

One example is the controversy over 
the role of new health care technologies 

There has also been widespread con- 
cern about the proliferation of poten- 
tially dangerous toxic chemical dumps 
and considerable pressure on the govern- their committees, Congress has not yet 

acted on the recommendations. 
Potentially one of the most serious en- 

ergy-environmental problems to con- 
front our nation is the buildup of carbon 
dioxide in the atmosphere from burning 
of fossil fuels and from deforestation. 
This was the subject of one of the first 
memoranda I sent to the President and 
has already entered into discussions be- 
tween the President and other heads of 

ment immediately to impose rigorous re- 
straints on the chemical industry. How- 
ever, such decisions, which have broad 
public health and welfare as well as eco- 
nomic implications, must be based on 
sound scientific information. Accord- 
ingly, OSTP convened a working group in escalating health care costs. Many ob- 

servers equate the two, singling out spe- 
cific technologies-for example, com- 
puted tomography and coronary artery 

of government and nongovernment ex- 
perts to identify the major problems of 
hazardous waste management and the 

state. Plausible projections of future car- 
bon dioxide concentrations suggest a 
doubling by the middle of the next cen- 

bypass surgery-as causes of cost infla- 
tion. Cutting wasteful and excessive 
health care costs without inhibiting tech- 

scientific and technological advances 
needed to address them. Questions re- 
viewed included sampling and analytical 

tury. Since carbon dioxide is a powerful 
absorber of thermal radiation in a region 
of the spectrum where the atmosphere is 

nological innovation requires objective 
analysis of incentives in the system, 
identification of incentives that may re- 

procedures, health effects data, fate and 
transport of wastes, site cleanup tech- 
nologies, and means of improved man- 

otherwise transparent, small changes in 
the concentration of this trace constitu- 
ent could have major effects on the heat 

ward inappropriate or excessive use of 
technologies, and wise assessment of the 
safety and efficacy of new technologies. 
Rational assessment and utilization of 

agement of waste streams, as well as 
long-range research needs, public infor- 
mation, and personnel training. On the 
basis of this group's recommendations, balance of the earth. The conseauence 

might be substantial changes in climate 
and large impacts on society. 

Informed policy decisions about this 

existing technologies could open market- 
place opportunities and spur acceptance 
of innovative and cost-effective newer 

we are working with agencies to put to- 
gether a long-range, hazardous waste re- 
search plan, develop standard proce- 

potentially significant environmental 
problem will require greater knowledge 
and sophistication than now exist. In re- 
sponse to this need, OSTP commis- 
sioned two studies by the National Acad- 
emy of Sciences. The first study exam- 

technologies in health. 
OSTP is working with the appropriate 

federal agencies to address these needs. 
The National Institutes of Health (NIH) 

dures for responding to specific waste 
hazards, and improve coordination 
among various government hazardous 
waste research programs. 

Another area which evokes strong 
public concern is that of environmental 

. . 
is holding consensus development con- 
ferences on the safety, effectiveness, and 

ined the status of climate modeling in or- 
der to determine the expected climatic 
consequences of a doubling of carbon 

appropriateness of medical practices and and occupational exposures to ionizing 
and nonionizing radiation. Yet objective 
and reliable data on the biological and 
health effects of such exposures have not 

procedures. The new National Center 
for Health Care. Technology (NCHCT) 
and its advisory council are assessing se- dioxide and the level of uncertainty in 

our knowledge. The study indicated that 
there was reasonable agreement among 
different approaches that a doubling of 

lected health care technologies and pro- 
viding advice on government reimburse- 
ment for use of these technologies. In ad- 
dition, OSTP, NCHCT, and the Health 
Care Financing Administration are col- 
laborating on a model system for benefit- 

been available. For example, we do not 
know with certainty the health effects of 
exposure to low levels of ionizing radia- 

carbon dioxide would result in major cli- 
matic shifts. The second study addressed 
the way in which we might examine and 

tion, such as those associated with atmo- 
spheric nuclear tests, nuclear ship- 
building, nuclear power plants, and med- 

deal with the potential social and eco- 
nomic impacts of increased carbon diox- 
ide concentrations and the degree to 

cost assessments of new technologies 
and for better reimbursement policies. 

In response to considerable agency 

ical diagnostic procedures, including x- 
rays. The President called for an inter- 
agency task force to lay out appropriate 

which such impacts should influence cur- 
rent energy strategies and international 
political discussions. OSTP will continue 

and congressional interest as well as 
public concern, OSTP organized and led 
an interagency effort to define research 

government radiation policies and re- 
search strategies. OSTP helped formu- 
late the task force's agenda, monitored 

to provide leadership in this important 
area. We are currently planning a further 
comprehensive review of the carbon 

opportunities in human nutrition, set pri- 
orities for such research, and delineate 
agency roles (8). The definition of clear 

outside review of its work, and assumed 
responsibility for ensuring that its rec- 
ommendations were carried out. A simi- 

dioxide issue, as required by the recently 
enacted synfuels legislation. 

areas for emphasis-human nutrition re- 
search, food sciences, nutrition educa- 

lar review on the biological effects of 
nonionizing radiation, conducted by 



OSTP, has influenced a number of deci- 
sions on federal research policies and 
budgets (9). 

Public policy decisions related to the 
regulation of environmental and occupa- 
tional exposures to toxic chemicals, haz- 
ardous wastes, and radiation, and deci- 
sions related to other personal medical 
and public health concerns, must be in- 
formed by the best possible science. In- 
deed, basic knowledge of the human or- 
ganism in health and disease is funda- 
mental in addressing successfully the 
major health challenges we face. Ratio- 
nal growth of this country's biomedical 
research enterprise and of its federal 
guardian-the NJH-has been an impor- 
tant Administration goal. Consistent 
with his overall budget strategy, the 
President has proposed each year a sub- 
stantial increase in the NIH budget over 
his request of the previous year. Con- 
gress has consistently increased the NIH 
budget above the President's request, re- 
sulting in rapid unplanned growth, with 
money frequently allocated according to 
criteria other than needs and opportuni- 
ties in the field. This approach is not in 
the long-term best interest of the NIH in- 
stitutes or of the research universities, 
where instability is particularly dam- 
aging to basic research. Accordingly, 
OSTP has joined with Congress, NIH, 
the biomedical research community, and 
the OMB to develop a consistent ap- 
proach to NIH budget growth. The fiscal 
1981 NIH budget proposes to stabilize 
the number of new and competing re- 
search grants at around 5000 awards. 
This approach will provide continuity 
and predictability, especially for re- 
search initiated by individual investiga- 
tors. 

OSTP has taken parallel actions to 
strengthen the biomedical research es- 
tablishment. Over the last 3 years we 
have emphasized basic research across 
the board. We have stressed the impor- 
tance of upgrading scientific resources 
fundamental to high-quality scientific 
work. Lastly, we are working with NIH 
lo reduce the administrative burden on 
researchers through shorter grant appli- 
cations, simplified reporting, streamlined 
review procedures, and innovative ap- 
proaches to grant funding and manage- 
ment. 

Agricultural Research 

Advanced agricultural research is vital 
to our future and that of other nations. 
Our agricultural productivity must grow 
to meet ever increasing domestic and 
worldwide needs. Yet our cultivated 
land is producing near its biological lim- 

its and we are approaching the bounda- 
ries of our present knowledge and tech- 
nology. We face other challenges as 
well. Prime agricultural land is being di- 
verted to other uses or to nonfood crops 
such as energy, fiber, and chemical feed- 
stocks. Our farmers are turning to other 
occupations. Many agricultural chem- 
icals and practices are being restricted 
for valid health, safety, and environmen- 
tal reasons. Critical agricultural re- 
sources such as energy, soil, w&ter, 
chemicals, and capital are increasing in 
cost. 

OSTP has worked closely with the 
Secretary of Agriculture to stabilize and 
increase agricultural research budgets 
and strengthen the management of De- 
partment of Agriculture (DOA) research 
programs. The department's director of 
science and education has been elevated 
to the level of assistant secretarv and is a 
member of the Secretary's budget and 
policy review group. Program review 
and evaluation procedures are being im- 
proved to ensure that scarce resources 
fund the highest quality, most relevant 
research. 

OSTP and DOA have given special at- 
tention to the role of the federal govern- 
ment in agricultural research and to the 
relationships between the government 
and the other partners in the agricultural 
research enterprise-the states, private 
and state universities, producers, con- 
sumers, and business. We are exploring 
new joint government-industry research 
programs in such areas as food process- 
ing, occupational health and safety, and 
animal fats. The new competitive re- 
search grants program, a new DOA ap- 
proach to funding research, is now in its 
third year and has been especially suc- 
cessful. This small program supports 
high-priority, basic research in plant sci- 
ence and human nutrition. It has at- 
tracted a number of investigators to the 
field, including young scientists as well 
as more senior scientists from other re- 
search areas. 

The demand in our country as well as 
abroad for freshwater and marine plants 
and animals for food, fiber, and biomass 
has focused attention on the need to 
strengthen government aquaculture re- 
search and development activities. Al- 
though aquaculture-in both fresh and 
salt water-is a substantial business in 
the United States, providing revenues 
for many farmers and small business en- 
terprises, it supplies only 3 percent of 
our current demand for seafood. There 
has not been, at the federal level, a 
coordinated approach to aquaculture re- 
search and development. Responsibility 
for these activities has been divided 
among several departments and agencies 

and a number of congressional com- 
mittees. At the direction of the Presi- 
dent, OSTP worked with the relevant 
agencies and Congress to develop a Na- 
tional Aquaculture Plan, study factors 
that may constrain the American aqua- 
culture industry, institutionalize inter- 
agency coordination and joint program- 
ming, and develop appropriate and ef- 
fective aquaculture legislation. On 26 
September 1980, the President signed the 
National Aquaculture Act of 1980, cul- 
minating 2 years of intensive cooperation 
with congressional committees. This leg- 
islation recognizes the progress made by 
the Administration in strengthening fed- 
eral aquaculture programs and lays the 
groundwork for government assistance 
in the future development of commercial 
aquaculture in this country (10). 

Advisory Mechanisms and 

Long-Range Planning 

In developing and analyzing national 
science and technology policy alterna- 
tives across the whole spectrum of issues 
addressed by this office, we have drawn 
on expertise from the federal govern- 
ment, state and local governments, in- 
dustry, and universities. 

Two formal OSTP mechanisms facili- 
tate communications between our office 
and representatives from various levels 
of government. The Federal Coordinat- 
ing Council for Science, Engineering, 
and Technology (FCCSET), the highest- 
level coordinating mechanism for sci- 
ence and technology issues, operates as 
a sub-cabinet group under my chairman- 
ship with membership composed of chief 
officials for research and development in 
the various agencies. FCCSET and its 
various committees have proved ef- 
fective in anticipating'and defining sci- 
ence and technology issues confronting 
the government, mobilizing federal agen- 
cy reactions to these issues, and achiev- 
ing long-term interagency coordination. 
The Intergovernmental Science, Engi- 
neering, and Technology Advisory Panel 
(ISETAP), which I co-chair with Gover- 
nor James Hunt of North Carolina, pro- 
vides a mechanism for identifying and 
ranking state and local government re- 
search needs that might be fulfilled by 
better direction of appropriate research 
and development at the federal level, and 
for disseminating to those governments 
the results of federally sponsored and 
conducted research projects. Estab- 
lished by Congress in the law that rees- 
tablished this office, ISETAP was a new 
feature of the White House science pol- 
icy process. It has brought a needed new 
perspective on many research and devel- 



opment issues to the Executive Office 
and to the policy leadership of the de- 
partments and agencies (11). 

The policy analysis process OSTP ap- 
plies to major issues depends to a consid- 
erable degree on external advisers drawn 
from the university and business com- 
munities and representing many scien- 
tific and technical disciplines and fields. 
Acting as individuals or as ad hoc panels 
focused on specific, high-priority issues, 
these advisers have proved to be an ef- 
fective and flexible means of obtaining 
objective, expert advice. In addition, we 
have utilized the expertise of many pro- 
fessional scientific and engineering so- 
cieties and, in some instances, arranged 
to have specific analyses undertaken by 
them (12). 

Some hold the view that these mecha- 
nisms are inadequate for securing out- 
side advice on complex scientific and 
technical matters and advocate the rees- 
tablishment of the President's Science 
Advisory Committee (PSAC). PSAC 
consisted of nationally known, presiden- 
tially appointed scientists and engineers, 
who met 2 or 3 days a month under the 
chairmanship of the science adviser. 
During its existence, PSAC was used to 
varying degrees by past presidents. In its 
most effective period it was fully briefed 
on presidential matters and provided ad- 
vice to the President on major issues, 
particularly national security problems. 
It made use of subcommittees on special 
topics such as space technology, defense 
systems, and supersonic aircraft. 

The concept has much to recommend 
it, and future presidents may choose to 
use it. It was not adopted by this Admin- 
istration, however, for several reasons. 
The range of issues for a modern PSAC 
would be much more diverse than the 
predominantly national security ques- 
tions considered in the past. The Presi- 
dent preferred, therefore, specially con- 
stituted panels on individual issues 
(more akin to the PSAC subcommittees), 
seeing these as more effective in- 
struments and closer to his operating 
style than a longer term, standing advi- 
sory committee of generalists. Further- 
more, the Federal Advisory Committee 
Act and the Freedom of Information Act 
would prevent PSAC from operating in 
its earlier closed style, since, as a general 
rule, they require that meetings and 
documents be open to the public unless 
they concern classified topics. Under 
these circumstances, it would be diEcult 
to involve PSAC in current presidential 
deliberations and the decision-making 
process to the same degree as in the past. 

Some observers of the science policy 
scene have also questioned the degree to 

which OSTP participates in long-range 
planning for science and technology. 
Long-range planning for science is both 
necessary and difficult. Certainly, in or- 
der to formulate goals, a president and 
Congress need informed advice about 
what the future may hold in the way of 
opportunities and risks. Accordingly, I 
have made it a point to keep the Presi- 
dent aware of major issues worthy of his 
concern, no matter how distant their im- 
pact, and have raised long-range issues 
with Congress through personal conver- 
sations, frequent testimony, and special 
messages sent by the President. How- 
ever, the degree to which a White House 
office can engage in long-term planning 
unrelated to near-term policy decisions 
is limited. Moreover, just as is the case 
for much of our advice on near-term is- 
sues, the scientific and technical advice 
that OSTP provides on longer term con- 
cerns must be brought together with the 
advice of other senior advisers to the 
President. Our planning efforts have, by 
necessity, emphasized those inter- 
mediate and long-range issues for which 
early action is needed. These have in- 
cluded such topics as destabilizing and 
weakening trends in the national scien- 
tific and technological endeavor, future 
science and engineering manpower 
needs, defense weapons choices, prior- 
ities among long-range energy tech- 
nologies, climatic change, incentives for 
technological innovation and productiv- 
ity improvements, and relations with de- 
veloping countries. In identifying and an- 
alyzing such issues, we have used our 
own staff and have relied on the larger 
planning staffs in the mission agencies 
and on advice from the national acade- 
mies, professional groups, industry, and 
our individual consultants. 

The complexity of science and tech- 
nology planning in our pluralistic system 
and the dangers of overplanning in a rap- 
idly changing environment make it im- 
perative that a balance be sought be- 
tween a focus only on short-term prob- 
lems and a preoccupation with long- 
range alternative futures. Carried too 
far, either would preclude this office 
from having a significant impact on pol- 
icy within the Executive Office of the 
President. OSTP simply would not sur- 
vive in the White House structure were it 
not to emphasize issues on the Presi- 
dent's agenda, nor would it serve either 
the President or Congress well if it ne- 
glected entirely long-term issues, goals, 
and plans. 

In this regard, we look to the potential 
of multiyear authorizations for research 
and development budgets, an improved 
Five-Year Outlook prepared by The Na- 

tional Science Foundation with OSTP 
guidance, and the new OMB system of 5- 
year budget projections to provide a 
longer range view of science and tech- 
nology policy. 

Conclusion 

Scientific advancement and tech- 
nological achievements pervade all areas 
of government responsibility. Their 
scope and complexity throughout the na- 
tional agenda complicate the task of 
structuring the government efficiently for 
science and technology. The President 
needs scientific and technological advice 
and support thoroughly integrated with 
political, economic, and other per- 
spectives in the White House. In the last 
4 years we have worked to reestablish 
the OSTP and the role of the President's 
science adviser in the Executive Office. 
We also have outlined a national science 
and technology policy to guide govern- 
ment programs. Our efforts have been 
strengthened by the President's personal 
interest and his call for a scientific and 
technological perspective in policy for- 
mulation. It is my hope that our work has 
provided a strong impetus to the national 
scientific and technological endeavor 
and that, together with the earlier suc- 
cessful White House science offices, we 
have justified the need for scientific and 
technological input in the formulation of 
presidential policy. 
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