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What have we learned from the chapters in this volume, which describe the perfor-
mance of different sciences and technologies in a variety of national contexts during 
the Cold War? Obviously there is much that is familiar here. All the authors draw on 
the rich literature on Cold War science and technology to situate their particular argu-
ments and to highlight their originality. At the same time, if we look at this collection 
as a whole, rather than treat each of its contributions as distinct elements, certain 
commonalities come into relief. In highlighting these features, I seek both to valorize 
the interest of the collection as a whole and to contribute to ongoing debates on sci-
ence and technology during the Cold War.

The exchange between Paul Forman and Daniel Kevles on the effect of military 
patronage on scientific practice after World War II provided a common baseline for 
our contributors.1 Their case studies confirm the deep engagement of postwar Ameri-
can science with the defense agencies and the US Atomic Energy Commission, to 
which these scholars originally drew our attention. At the same time, the findings 
here emphasize that directed research wasn’t incompatible with doing outstanding 
science, that state patronage wasn’t synonymous with state control, and that scientists 
were not, as Forman argued, “far more exploited by, than exploiting the new forms 
and terms of their social integration.”2 On the other hand, to say that “physics is what 
physicists do,” as Kevles put it, fails to address the specificity of the state-science rela-
tionship in the Cold War (or any other historical period), and disarms the historian 
of any critical tools.3 In this volume we seek to move beyond this stark dichotomy, 
and to throw new light on the practice of physics and other sciences, so as to build a 
picture of the intercalation of science and technology with the state after 1945 that 
neither sees it as betraying an ideal type nor uncritically normalizes its engagement 
with structures of power. Instead we see scientists pursuing a diversity of research 
agendas, from basic to applied, with varying degrees of relevance to weaponry, while 
their leaders actively worked with the state apparatus to construct a pluralistic insti-
tutional framework that, as Kevles put it, left “civilian scientists semi-autonomously 
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tied to the military”—and we acknowledge that the prefix ‘semi’ leaves a fair bit of 
room for interpretation, not to say moral censure.4

The studies presented here, along with other more recent work, help us to think 
more clearly through the question of what, exactly, the expectations of Cold War 
patrons were and how those expectations shaped, adjusted, modified, supported or 
discouraged certain scientific enterprises and activities. Certainly military patronage 
transformed the practice of science—and not just physics—in Cold War America, 
imposing a regime of knowledge production that was far more project-oriented, team-
based, bureaucratized, and subject to the restrictions of national security than it had 
been. Many scientists (notably Merle Tuve and Norbert Wiener) balked at the adapta-
tions required. And at least some Cold War habits lived on after that epoch was for-
mally over. Science didn’t return to its pre-Cold War ground state. All the same, along 
with adaptation came institutional and intellectual entrepreneurship, the details of 
which are laid out elegantly in this volume. Scientists exploited the contract system 
to create spaces for what they wanted to do, including fundamental research, within 
the limits imposed on them by funding agencies and administrators. The Cold War 
was at once a constraint and an opportunity.

This double aspect—constraint and opportunity—was possible because the experi-
mental techniques and technologies that were funded by the military (including the 
Atomic Energy Commission) were plastic, they were mobile between research ques-
tions directed to very different ends, basic and applied, civilian and military. An 
acoustic tracking system built for the Navy to detect Soviet submarines could be used 
as a thermometer to measure ocean temperatures, and so to assess whether the planet 
was actually warming up (Oreskes). Radar apparatus designed, built, and paid for to 
enable the US Air Force to track Soviet ballistic missiles was used to confirm Einstein’s 
theory of general relativity to an astonishing degree of accuracy by bouncing radar 
signals off Venus, measuring the time required for the echoes to return to Earth, and 
showing that they were slowed down by the gravitational pull of the sun (Wilson and 
Kaiser). Cheap radioactive tracers provided by AEC reactors built for the Manhattan 
Project, when combined with electrophoresis, centrifugation, or chromatography, 
could be used to identify cancerous growths, follow the movements of isotopes pro-
duced by nuclear waste and atmospheric tests, or trace pathways and metabolisms in 
ecosystems (Creager). Physicists and geochemists, exploiting instruments that had 
become standardized during World War II, transformed “traditional” geology depart-
ments by combining the quest for uranium with measurement of lead deposits at 
different depths in an ice pack, or with an investigation of the abundance of deuterium 
in nature (Shindell). Military funding in the early days of the Cold War was generous; 
donors were willing to trade a degree of control to secure the allegiance of the best 
researchers available; “semi-autonomous” scientists evolved strategies to please patrons 
and to pursue personal interests. He who paid the piper didn’t so much call the tune 
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as provide the instruments, the hardware, and the logistical support with which sci-
entists could play many tunes, some of which called for deep conceptual understand-
ing, some of which applied known truths, some of which were music to the military 
ear, and some of which were far from pitch-perfect.

For some scientists, this fusion of constraint and opportunity was an unfortunate 
if inevitable compromise. For others it was a new social paradigm required by the need 
to have access to increasingly complex and costly experimental equipment if one 
wanted to do cutting-edge research. The latter consciously worked within the frame-
work of Cold War America, adopting its cultural norms and fashioning their identities 
accordingly. The military needed the scientists to help fight the war of tomorrow. 
Scientists wanted the resources that only the military could provide. The military 
secured their allegiance through a contract system that left some space for personal 
creativity. The concessions, while problematic for some, were unproblematic for the 
many who were imbued with the competitive determination to secure American sci-
entific pre-eminence and so to contribute to US leadership of the “free world.” (Krige)

As scientists became integrated into the apparatus of the national-security state, 
they also became adept at keeping classified knowledge, divulged only within a 
restricted circle, distinct from publicly available fundamental science, which could be 
shared openly. The studies presented in this volume emphasize that these two domains 
of knowledge production were mutually reinforcing. They shared a common base of 
tools, techniques and skills, and knowledge circulated back and forth between them. 
They were also interdependent: military patrons quickly realized that the freedom to 
do basic research was often a condition for the brightest and the best devoting their 
talents to doing applied and classified work. The coupling also enhanced scientists’ 
legitimacy and their public image. Radioisotopes that were distributed widely as part 
of the Atoms for Peace program helped justify Congress’ decision to entrust nuclear 
weapons to a civilian agency, and projected a benign public image of the AEC, at least 
for the first decade after the war (Creager). Planetary radar astronomy could coexist 
with missile and satellite tracking thanks to the modular electronics system of the 
Haystack radar at MIT’s Lincoln Laboratory (Wilson and Kaiser). The very possibility 
of tapping into the international pool of scientific knowledge required unclassified 
research whose results could be shared with foreign partners (Schmid, Siddiqi, Krige). 
The national-security state didn’t simply tolerate the co-production of classified and 
unclassified research; it understood them to be two sides of the same coin, reinforcing 
each other to sustain the quest for scientific and technological pre-eminence and 
industrial development.5 The tension produced by this interlacing wasn’t easily man-
aged. Traumatized by the wartime use of the atom, the physical chemist Harold Urey 
tried to move into an area that he thought would be independent, only to find himself 
drawn back into the AEC fold. Only the AEC had the means to support the ambitious 
new initiative in isotope geochemistry that he envisaged (Shindell).
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The studies in this volume suggest that, whereas American scientists for the most 
part managed their relations with their military patrons with ease, the interface with 
the public proved more difficult. The public’s honeymoon with “the peaceful atom” 
ended when the health hazards of nuclear testing became evident, and eventually led 
to widespread opposition to nuclear power. The scientific and medical benefits of 
radioisotopes persisted, but they lost their value as an instrument of political legiti-
mization of the vast nuclear complex (Creager). In the 1990s, Scripps Institution 
oceanographers who had blithely ignored the impact of the propagation of underwater 
sound on marine life during the Cold War were unprepared for the public outcry that 
greeted their proposal to place an acoustic thermometer in the ocean. The expertise 
the oceanographers had developed under Navy patronage went along with a critical 
public perception of their activities that thwarted their new goals (Oreskes)—ocean-
ography was not anymore what oceanographers at Scripps did! Although the Cold War 
opened vast areas of scientific investigation (both materially and conceptually), it 
integrated scientists into a system of patronage that generated a culture of unaccount-
ability, and that protected them from public scrutiny at least as effectively as did the 
pursuit of “pure” science in an academic milieu detached from the demands of  
the modern state.

Several of the chapters in this volume remind us that the late 1960s were a turning 
point in the American military’s enthusiasm for science. The Defense Department’s 
Project Hindsight and Congress’ Mansfield Amendment demanded that closer atten-
tion be given to the previously assumed strong coupling between undirected fun-
damental research and the production of military technologies. The trauma of the 
Vietnam War, and the role of science and technology in developing advanced weapons 
systems for it, led to widespread public discontent and demands for the demilitariza-
tion of research, above all in academia. MIT’s Lincoln Laboratory found itself at the 
heart of a debate over its military-academic mission, and the director of Haystack 
quickly took steps to shift funding for operations away from the Department of 
Defense onto the National Science Foundation and the National Aeronautics and 
Space Administration, which planned to use the array to make radar maps of the lunar 
surface (Wilson and Kaiser). NASA itself was forced to redefine its relevance to national 
goals once the competition with the Soviet Union that had marked its birth and early 
development were replaced by the more cooperative climate of détente. To sustain 
congressional support, NASA responded to the 1978 National Climate Program Act by 
planning for an extensive Earth observation program (Conway). Drawing on remote 
sensing technologies that had been developed for Earth scientists in NASA’s Applica-
tions Program, and reaching out to planetary scientists who had studied the atmo-
spheres of Mars and Venus, NASA eventually became one of the largest funders of 
these disciplines, with a budget for Earth-science research across all geoscience disci-
plines that was more than double that of the corresponding NSF Directorate—if one 



PROPERTY OF THE MIT PRESS
   FOR PROOFREADING, INDEXING, AND PROMOTIONAL PURPOSES ONLY

PROPERTY OF THE MIT PRESS
   FOR PROOFREADING, INDEXING, AND PROMOTIONAL PURPOSES ONLY

E1

Oreskes—Science and Technology in the Global Cold War

Concluding Remarks 435

includes the cost of the satellites (Conway). Oceanographers at the Scripps Institution 
sought to maintain their funding stream by devising a program to study global warm-
ing that could be supported by a new program, funded by the Defense Advanced 
Research Projects Agency, specifically set up to investigate environmental problems 
after the end of the Cold War (Oreskes). If competition between the United States and 
the Soviet Union provided the dominant rationale for science funding in the early 
days of the Cold War, then new rationales were required to secure federal support for 
science from the 1970s on.

This collection addresses both the transformation of scientific practice during  
the Cold War and the re-evaluation of the social function of science and technology 
which that transformation inspired. These reflections merged with a more general 
discussion of the role of the state in promoting science, and with insistent calls for 
the definition of policies and criteria for the rational management of “big science” 
(Aranova, Schmid, Sidiqqi). Unexpected intellectual and institutional alignments 
attest to the depth of the transformation that was under way. The Central Intelligence 
Agency clandestinely funded Minerva, a new journal of science policy whose editor, 
Edward Shils, was both a staunch anti-communist and an opponent of Michael 
Polanyi’s free-market conception of a healthy Republic of Science (Aranova). Thomas 
Kuhn was soon embarrassed by his enthusiasm for strict adherence to a paradigm as 
being essential to the problem-solving success of a scientific community, with its 
implicit critique of science as a critically engaged open society. Under pressure from 
his mentors, Kuhn rapidly withdrew his celebration of the value of “dogma” in  
scientific research, and was careful never again to describe the scientific community 
in language that was commonly invoked to deride Soviet control over the freedom of 
scientific expression (Reisch).

By bringing together chapters that deal with postwar science in very different 
countries and political systems, this collection emphasizes that the Cold War as an 
analytical category must itself be interrogated. None of its “defining characteristics” 
as regards the practice of science and technology should be reified, and none of them 
were invariable over time and geographical space during the latter half of the twenti-
eth century. To begin with, as we all know, the extraordinary explosion of science in 
postwar America owed much to developments that occurred during World War II, if 
not before. The successful mobilization of science for that war produced the political 
will and the practical means to construct a dynamic research system afterwards. The 
mass spectrographs that were crucial to the emergence of geochemistry (Shindell), the 
reactors that produced radioactive tracers for biology, medicine, and ecology (Creager), 
the radar technologies that provided the backbone of early warning systems and of 
exotic tests of Einstein’s relativity theory (Wilson and Kaiser), the rockets and missiles 
that served as scientific research tools, as delivery systems, and as platforms for spec-
tacular techno-ideological displays of national prowess (Krige, Siddiqi), and even the 
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pool of skilled manpower that Mao could draw on for his modernization programs in 
the 1950s (Wang) were all first developed before 1945, if not in the decades before.

A major historiographical question, of course, is how these social relations differed 
or overlapped in different countries or political systems. Though we have not managed 
to achieve a global reach in this volume, the chapters help us at least to address this 
question in terms of the “big three” Cold War powers—the United States, the Soviet 
Union, and China—and of Europe. Superpower competition drove support for science 
and technology in both the United States and the Soviet Union for two decades or 
more after 1945, but that competition was expressed in national goals that were 
adapted to the historical specificity of local conditions. The US emerged from World 
War II as the leading scientific and technological power, and had every intention of 
maintaining its pre-eminence. The Soviet Union, which lagged behind the US when 
the war ended, was just as determined to win the ideological and political struggle for 
the soul of mankind, aiming to catch up with the US and then overtake it. Entrepre-
neurial scientists and engineers in the Soviet Union’s state-driven system (which was 
far more competitive than is usually recognized by Western scholars) used American 
supremacy as bogeyman whenever they could to win support for their pet projects, 
mirroring the strategies adopted in the West (Aronova, Schmid, Siddiqi).

In other countries the state defined its scientific and technological mission some-
what differently. France saw itself as a major regional power with growing global 
influence, but was concerned predominantly with modernization and reconstruc-
tion—and by the fear of being reduced to a “colony” of the United States (Krige). The 
ideological confrontation that marked the relationship between Washington and 
Moscow in the 1960s was of little concern to the French technocratic elite or to 
France’s president, Charles de Gaulle. In China, Cold War science focused to a great 
extent on fostering self-reliance. The Communist Party positioned itself vis-à-vis both 
of the superpowers, seeking its own path to modernization and development by draw-
ing on a strong sense of national loyalty. Scientists returning from the United States 
were as welcome as was technical assistance from the Soviet Union. Mao used what 
help he could get from both the East and the West to accelerate the modernization 
of a largely peasant society, much of it still trapped in tradition and a “pre-scientific” 
mentality (Schmalzer, Wang).

As we saw earlier, the 1970s ruptured the dominant dynamic of superpower rivalry 
and were witness to a major reconfiguration of international relations (closely inter-
twined with domestic developments and, some argue, with the onset of “globaliza-
tion”).6 As was mentioned above, détente forced American science to seek new patrons 
and new rationales for funding (Conway, Oreskes, Wilson and Kaiser). The liberaliza-
tion of trade with the Soviet Union and a huge influx of petrodollars after the increase 
in the price of oil that occurred in 1973 enabled the Brezhnev regime to adopt a long-
term policy of technology transfer from the highly industrialized capitalist West that 
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paved the way for the renewed confrontation that marked a second wave of US-USSR 
tension in the 1980s. It also sparked a spirited domestic debate on the implications 
of the “scientific technological revolution” for a Soviet social and political system that 
was increasingly dependent on Western imports (Aranova). In China, the Sovietization 
of science, technology and education of the 1950s and the early 1960s was gradually 
supplanted by its “Americanization” after President Richard Nixon, in a dramatic 
reversal of United States policy, encouraged the transnational circulation of Chinese 
scientists and engineers between the two countries. The market-oriented policies of 
Deng Xiaoping accelerated a process that began in the late 1970s. Today, notwith-
standing brief periods of decline, there are almost 128,000 Chinese students studying 
in the United States (Wang). In sum, these chapters insist that it is perilous to think 
of the Cold War in monolithic terms, be it chronologically, geographically, or as a 
social system that shaped the practice of science.

Forman’s and Kevles’ analyses of the transformation of science-state relationships dur-
ing the Cold War weren’t simply intellectual exercises; they were also “political” 
interventions. Forman emphasized what he called the “false consciousness” of scien-
tists—and of historians of science—who had “pretended a fundamental character to 
their work that it scarcely had.”7 Kevles insisted that military patronage was to a great 
extent compatible with traditional values of scientific autonomy, and imperative to 
laying the foundations of new exotic weapons systems. Both were intent on defining 
what should count as “science” in Cold War America, the one insisting that physics 
had strayed from its “true path” and the other that scientific practice had been recon-
figured (yet again) by historical context.

The comparative approach we have taken in this volume allows us to see that simi-
lar boundary work was performed in other countries and social systems whenever and 
wherever the state sought to bend science and technology to national need.

Consider the Soviet Union in the 1950s. After Stalin’s death, nuclear specialists 
there used their success in weapons development to take control of their careers from 
party ideologues. Like many of their Western counterparts, they insisted on character-
izing what they did as “fundamental science.” However, they also went further in 
response to the particular political imperatives of the Soviet Union, solidifying a series 
of research institutes that were independent of direct political control. Exploiting their 
new relative autonomy, they traveled extensively to learn what others were doing. 
They promoted two different reactor designs, one “international” and the other 
“Soviet,” to be implemented in distinct engineering bureaus (Schmid). In the 1960s 
it was the turn of the rocket engineers to appropriate the label of scientist for them-
selves, and to compete ferociously for resources to develop different types of propul-
sion systems in a discursive field that conflated fundamental and applied, civilian and 
military, spectacular display and utter secrecy (Siddiqi). In Maoist China, science was 
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above all an empirical method so that the mindful application of manure could count 
as scientific farming. It was also an instrument, at least in political rhetoric, insofar 
as all science was applied. Its exploitation was intertwined with the celebration of 
native techniques, the mobilization of the masses, the loyalty of scientists to the party-
state and the affirmation of self-reliance, meaning autonomy both from foreign depen-
dence and from the central government (Schmaltzer). Wherever we look, then, we see 
that the boundary between fundamental and applied science was widely contested as 
soon as the state emerged as major patron of research.

As one surveys these comparative studies, there seems to be one secure generaliza-
tion that applies broadly: that researchers in all countries—and intellectuals who sided 
with them against “oppressive” regimes, whether capitalist, communist, or somewhere 
in between—developed strategies, appropriate to their local contexts, disciplines, and 
constraints, to carve out a space to sustain and instrumentalize traditional values of 
free inquiry and international exchange, even as they built devices that strengthened 
the power of ruling elites. They drew on universal values of science to ensure scientific 
autonomy as best they could, although, since practice was bounded by the “civil-
defense-industrial complex,” the semi-autonomy they had in practice came at the 
expense of the very values that were so loudly proclaimed.

Two contributions to this collection specifically interrogate the transnational flow of 
knowledge from different perspectives, one emphasizing the circulation of trained 
scientists and engineers between China and abroad (Wang) and one exploring the 
cross-border movement of science, technology, and skills between NASA and France 
(Krige). This approach demystifies the Cold War emphasis on scientific and techno-
logical achievement as a purely national affair and as a marker of national prowess. 
Machines have been the measure of men for several centuries, as Michael Adas has 
written, but superpower rivalry for global influence invested them with even greater 
significance.8 Indeed, during the Cold War all of the major countries manipulated 
scientific and technological success to enhance national pride and to justify major 
investments in research and development by the state and by private industry, thereby 
effacing the network of international relationships in which their national research 
efforts were embedded. China’s search for self-reliance was intended to engage the 
rural masses and enlist their practical knowledge in the transformation of the country. 
All the same, its revolutionary appeal was necessarily complemented by the need to 
mobilize an educated scientific elite, with foreign help, to build a modern industrial 
and military system. France, in its efforts to enter the domain of rocketry in the 1960s, 
relied on what it could learn from NASA, but also on émigré German engineers and 
a launch base in one of its colonial possessions.

Once we suspend the national frame to focus on the transnational flow of people 
and ideas, we find that no major Cold War scientific or technological development 
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was uniquely indigenous; all were hybrid bundles of local and internationally acquired 
information and skills.9 That circulation couldn’t be taken for granted, however. Mos-
cow withdrew its technical support from Beijing as soon as China began to emerge as 
a rival power. The United States opened its doors to Chinese scientists in the 1970s 
when Nixon redefined foreign policy in the region (Wang). France could take advan-
tage of American help in space science and technology because a strong, scientific and 
technologically integrated Europe was an important element of American foreign 
policy in the 1950s and the 1960s (Krige). Intellectually dissolving national borders, 
as these chapters show, also requires softening, if not dissolving, academic boundaries 
between the history of science and technology, on the one hand, and the history of 
foreign policy and international society on the other.

Though we are confident that this collection breaks new ground in our understand-
ing of the place of science in the Cold War, it is evident that much more remains to 
be done. Several directions for further research have emerged. One question that is 
mostly unaddressed and clearly left unresolved by our studies is how scientists, as 
individuals, understood and negotiated their relationships with the national-security 
state.10 Paul Forman suggested that they were unable to face up to the distortion of 
their calling by the demands of their military patrons. Recently Joseph Masco has 
revisited this question, arguing that scientists were haunted—and thus motivated—by 
the dangers of nuclear destruction by a ruthless adversary, a fear that was ably man-
aged as a tool to secure allegiance to national goals.11 Both Forman and Masco suggest 
that scientists sacrificed substantial intellectual autonomy on the altar of the military-
industrial-academic complex. For Forman this has led to the subversion of disciplinary 
rigor and personal integrity, and to the corruption of the critical faculty.12 Bounded 
knowledge is incompatible with independent expertise; science is no longer subver-
sive. The cultural construction of practices that tie research to grants, contracts and 
commercialization, and that spawn regulatory regimes that place severe restraints on 
free inquiry, needs to be understood and studied more closely.

There are several other lacunas in this volume. Quite obviously, we have not 
devoted any attention to science in the so-called Third World, notably India and 
Africa. The important work being done on these regions by a few historians of science 
and technology, and by diplomatic historians interested in “modernization,” treats 
the Cold War as a global phenomenon and highlights the knowledge/power nexus 
that structured North-South relations.13 It is also apparent, not only from this volume 
but also from wider debates in the historiographical community, that the 1970s are 
understudied and poorly understood.14 That decade was not only one of détente. It 
was also a period of growing interdependence between states, of a move from a bipolar 
to a multipolar international system, of a concomitant decline in the autonomy of 
the nation-state (especially the United States), and of the emergence of non-state 
actors that had considerable capacity to force issues such as human rights and 
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environmental degradation onto the political agenda. In short, the 1970s saw the 
onset of a process of “globalization” that was made possible by major scientific and 
technological breakthroughs, above all in communications and computing, whose 
implications for science during the Cold War are not addressed here.

We need to continue to learn from the transnational turn in history and to break 
the national frames of our analyses. The studies presented here, though grounded in 
national contexts, speak to the need to situate Cold War science, propelled as it may 
have been by national priorities, in the context of interdependence and interconnec-
tivity that globalization involves. A transnational approach also helps us to challenge 
American exceptionalism, and to see the United States as one actor among others in 
a world system. And, perhaps crucially, the transnational approach recognizes that 
national research systems have always been embedded in international networks 
through which knowledge in all its forms has circulated, and been selectively appro-
priated at multiple nodes (Krige, Wang). Of course science has always been transna-
tional in the sense that it has crossed, and even defied, national borders. “Universalism” 
is one of its defining features—or so Robert Merton claimed. However, the centrality 
of science and technology to the postwar state has often led those of us who study 
the postwar period to focus exclusively on the national framework, perhaps for logisti-
cal or linguistic reasons and perhaps because our actors defined their projects in deeply 
nationalistic ways. Those self-definitions, as the studies here show, while a crucial part 
of the story, are not its entirety.

This points to another research question. American science and technology were 
certainly not “self-sufficient” before the Cold War, and they certainly are not so today. 
As the four major US weapons laboratories pointed out in 1999, the Department of 
Energy’s laboratories now “conduct only 1 to 2 percent of the world’s research and 
development,” and their effectiveness depends “substantially on the capacity to access 
and apply the 98 to 99 percent of the work that is performed elsewhere.”15 The relative 
decline of American power in the late twentieth century is reflected in the embedding 
of its research system in a global network of knowledge production and circulation, 
such that it no longer can be fully understood through the lens of a national frame-
work—if it ever could. Was the Cold War an exceptional period of scientific national-
ism and self-sufficiency? Or was that idea itself part and parcel of Cold War ideology? 
There is still much work to be done.
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