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Recent attempts by the House of Repre- 
sentatives to eliminate funding for the Su- 
perconducting Super Collider (SSC) may 
have been viewed with uleasure bv some 
scientists. Others may support a congres- 
sional cut-off of support for the space sta- 
tion. After all, how can we afford multibil- 
lion dollar accelerators and space stations 
when smaller science projects are being 
scaled down, stretched out, or even can- 
celed? Isn't it time for Congress to set 
priorities? 

The problem with these arguments is 
that they ignore the realities of congression- 
al decision-making. If Congress is interest- 
ed in developing rational priorities, why did 
it earmark more than $500 million for 
unreviewed academic research projects in 
1992? If Congress is sympathetic to the 
principles of individual investigator re- 
search, why did it recommend last April to 
rescind funding for 31 approved, peer-re- 
viewed National Science Foundation 
projects based on nothing more than the 
titles of the proposals? 

For the past 50 years, U.S. government 
support for basic research has reflected a 
widespread but weakly held sentiment that 
the pursuit of knowledge is a cultural activ- 
ity intrinsically worthy of public support. 
Thirty or 40 years ago, this sentiment was 
given political strength by invoking Cold 
War rhetoric that linked basic research to 
the need for military security and prepared- 
ness. The U.S. space program was the 
principal metaphor in this tenuous linkage. 
Today the rhetoric has shifted to linking 
basic research to economic competitive- 
ness, either by itself or as a major element 
of a redefined national securitv. But the 
linkage is equally tenuous and equally na- 
tionalistic. 

Politicians-always on the lookout for 
miracle cures to sell to the oublic-have 
enthusiastically embraced research as the 
key to a brighter future. Lobbyists for the 
scientific community have been perhaps 
excessively willing to bolster this rhetoric 
by claiming for basic research an exaggerat- 
ed role in economic growth. This strategy 
has served the scientific community well, if 
the sole criterion for success is that research 
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budgets have grown rapidly over the past 
several decades. 

Today, however, the uneasy alliance 
between scientists and uoliticians is begin- - 
ning to come unglued. Budgetary stress and 
economic stagnation are forcing political 
trade-offs and sacrifices that affect a broad 
range of federal programs, including, of 
course. basic research. Meanwhile. the re- 
search community has locked itself into the 
rhetoric of economic relevance and tied 
itself to a pattern of growth. As the U.S. 
economy continues to falter, and Congress 
tries to determine which programs it should 
cut and which it should protect, the mes- 
sage it gets from the scientific community is 
unhelpful. Every discipline claims that its 
programs are singularly important for eco- 
nomic growth and a better quality of life. 
Physicists support the SSC, biologists sup- 
port the genome project, and astronomers 
support new telescopes. 

Policy-makers and scientists commonly 
assume an epistemological model in which 
basic research and the discovery of new 
knowledge precedes its application. One 
social consequence of this model is that 
basic research has been accorded highest 
status, whereas applied research has been 
relatively denigrated. Some have suggested 
that this stratification has led to an exces- 
sive faith in the creation of new knowledge 
as an eneine of economic growth and a 
neglect orthe processes of knowledge diffu- 
sion and application (1). 

Furthermore, we know that in many 
cases applied research and technology de- 
velopment motivate or precede basic re- 
search: Galileo needed a telescope, the 
development of steam engines stimulated 
thermodynamic research, and atmospheric 
modelers need suoercomtwters. We also 
know that in some fields, such as biotech- 
nology, practical applications often follow 
research immediately and directly, whereas 
in other fields. it is unlikelv that there will 
ever be applications. It may be true that 
certain basic research done today will en- 
able some future application or innovation, 
but it is commonly argued that we cannot 
foresee those innovations and should sup- 
port basic research on faith. This argument 
ironically exempts the very process of basic 
scientific research from rigorous scientific 
analysis. 

A more precise model of the role of 
research in our culture might portray ap- 
plied research and development as sources 
of the technological innovation that fuel 
economic growth, ease the struggle for sur- 
vival, and free increasing numbers of hu- 
man beings to pursue self-realization 
through endeavors of the intellect and spir- 
it. Such endeavors include the search for 
new scientific knowledge through basic re- 
search. as well as the auest for enlighten- - 
ment through study and practice of reli- 
gion, philosophy, history, and the arts. 
Particle accelerators, spacecraft, cathedrals, 
and libraries all are essentiallv similar. Thev 
are settings for cultural expe;ience. 

Basic research represents a uniquely hu- 
man quest to achieve intellectual and spir- 
itual &sight and growth through scientific 
inquiry. This quest for individual fulfill- 
ment can be broadly supported only by 
societies that have won the elemental strug- 
gle for survival. Before the 19th century, 
basic research in the Western world was 
carried .out primarily by a few members of 
the wealthy, educated leisure classes who 
supported themselves or were supported by 
sympathetic patrons, sometimes even in- 
cluding autocratic governments (2). Today, 
basic research has evolved into an activity 
that can be pursued by virtually any mem- 
ber of our society who possesses the will and 
the ability to do so. 

Since World War 11, growth in the 
number of Ph.D. scientists working in the 
United States has far outstripped growth of 
the population as a whole (3). Expansion of 
the basic research community is essentially 
a market response to increased public fund- 
ing for research (4 ) .  It is an effect of " ~, 

economic development, a demonstration 
that an ever-growing number of citizens are 
sufficiently free from the struggle for exis- 
tence that they are able to enhance their 
individual creative potential, satisfy their 
innate and insatiable curiosity about the 
universe, and realize their individual social 
and economic goals. Therefore, if our soci- 
ety now finds itself reducing support for 
basic research, this may indicate that other, 
more fundamental societal needs are not 
sufficiently being met. In fact, there are 
many tangible and intangible indicators of a 
decline in the standard of living in the 
United States today (5), despite 50 years of 
increasing government support for research. 

If we are to maintain long-term growth 
in support for basic research, we must foster 
those general societal conditions that en- 
courage individual growth and self-realiza- 
tion. For the United States, advancing 
these conditions may require structural 
changes in our educational system, our 
health and welfare svstems. our svstem for 
achieving social justice, ou; manuTfacturing 
sector, and even our government. It does 
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not necessarily require an immediate in- 
crease in funding for basic research. 

I am suggesting that basic research, as 
with many other activities, plays an ab- 
stract but ennobling role in human culture. 
Does this offer any useful guidance for 
lobbying Congress in times of economic 
stress? Perhaps not. It may indicate, how- 
ever, that the polarized nature of science 
lobbying today-which pits discipline 
against discipline, big science against little 
science, basic research against applied re- 
search, universities against federal agen- 
cies-will at best yield short-term, tactical 
gains for particular interest groups, while 
failing to achieve a net gain for the entire 
research enterprise. 

The scientific community must accept 
the inconvenient fact that freedom of sci- 
entific inquiry can flourish only within a 
larger system of often chaotic and seemingly 
irrational pluralistic government. This sys- 
tem may be intrinsically unsatisfactory to 
an individual discipline or researcher seek- 
ing special treatment, but it does maintain 
some balance among participants in the 
system and discourages an unhealthy dom- 
inance by any particular participant. 

We know of no reasonable alternatives. 
In the absence of pluralistic democratic 
institutions, science and technology can 
promote concentration of power and wealth 
and even autocratic and dictatorial condi- 
tions of many kinds. An excessive cultural 
reverence for the objective lessons of sci- 
ence has the effect of stifling political dis- 
course, which is necessarily subjective and 
value-laden (6). President Eisenhower rec- 
ognized this danger when he stated that "in 
holding scientific research and discovery in 

respect, as we should, we must also be alert 
to the equal and opposite danger that public 
policy could itself become the captive of a 
scientific-technological elite" (7). Paradox- 
ically, such conditions can even stifle free- 
dom of scientific inquiry, as we saw in the 
Soviet Union. 

It is well to keep in mind that the U.S. 
government will spend about $12 billion on 
civilian basic research this year. This is by 
far the greatest expenditure of public funds 
expressly devoted to the pursuit of scientific 
knowledge that has ever been made by any 
nation in history. I would like this number 
to be much higher. Yet the oft-documented 
gloom within the basic research community 
(8), and continued divisive lobbying strat- 
egies over research funding, seem to me to 
call for genuine self-examination bv the " 

scientific community as a whole (9), not for 
honing political tactics. This self-examina- 
tion first requires a reconsideration, by the 
basic research community and its advo- 
cates, of the role of science in human 
culture. 

As part of this effort, we must test the 
hypotheses that link economic and societal 
benefits directly to advances in research. 
All research is not the same. What kinds of 
research offer the greatest probability of 
improving the quality of life of humankind 
throughout the world? Should not applied 
research, and policy research, be recognized 
as essential elements of the fabric of re- 
search? If scientists are not willing to rigor- 
ously and fearlessly confront-and an- 
swer-these types of questions, then they 
cannot claim, and surely will not achieve, a 
stronger grip on federal purse strings than 
other special interest groups. 

The fundamental challenge for all of us 
is not to increase fundine for research. it is " 

to enhance the societal conditions that 
permit research to thrive: educational and 
economic opportunity, freedom of intellec- 
tual discourse, and an increased capacity for 
all human beings to achieve their individ- 
ual potential within a just and humane 
global society. 
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