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At first blush, Chinese science in the Cold War appears to reflect the same 

move toward "gadgeteering" that Paul Forman has documented in the U.S. field 

of physics.2 After the communist revolution of 1949, many Chinese scientists who

had previously pursued research in basic science began working instead on topics 

with immediate and direct potential applications. Entomologists shifted their 

focus from insect classification to insect control.3 Physicists turned from research 

on theoretical questions to work on fast-tracking China’s weapons program.4 

When the political winds blew just right, influential scientists did manage to 

secure for basic science some level of state support, without which such research 

would have been impossible not only financially but also politically.5 And some 

research areas had little hope for application but for other, ideological reasons 

nonetheless retained political favor even during the most anti-intellectual periods.6

Over all, however, the move toward applied science in post-1949 China appears 

beyond dispute. Can we then say that the Cold War transformed science in China 

by causing a shift from basic to applied science? Only provisionally. More even 
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than is generally the case in historical studies, the shift to applied science in China

was profoundly overdetermined. Furthermore, "basic" and "applied" have a 

history that belies their deployment as naturalized categories. We know something

of this history for the United States7; here I will speak to how it unfolded in 

socialist China, where what counted as "science" was even more subject to 

reinterpretation.

The relationship between basic and applied science emerged as an 

important concern in the revolutionary era as communist forces in the rural base 

areas struggled to develop necessary industrial and agricultural resources for use 

in the anti-Japanese and civil wars.8 However, discourse on this relationship 

cannot be disentangled from myriad other concerns of the day. The decision to 

emphasize applied science was thoroughly intertwined with other, mutually 

reinforcing priorities, including the celebration of native techniques, mobilization 

of the masses, loyalty of scientists to the party-state, and achievement of self-

reliance. By the time Mao declared victory in Beijing on 1 October 1949, applied 

science carried the cachet of eschewing the ivory tower and securing China's 

liberation from foreign domination and feudal tradition by harnessing the 

knowledge of China's own peasant masses. To capture this cluster of concerns, I 

would like to shift our focus away from the basic / applied dichotomy that informs

our understanding of Cold War U.S. science and employ instead "self-reliant 

2



science" as the overarching category most relevant for the Cold War Chinese 

case.9

The definition of science found in the materials explored here may not fit 

our assumptions about distinctions between "science" and "technology." Indeed, 

"science vs. technology" was not nearly as important a contradiction in Mao-era 

discourse as were the contradictions between "foreign and native," "theory and 

practice," and by the late 1950s also "expert and red." I use the term "science" as 

an actors' category—that is, as it appears in the Chinese sources under 

investigation. As we will see, "science" in Mao-era China came to include 

activities far removed from our own understandings of the word. Even the 

collection and application of manure could count as "scientific farming," and 

horse breeding gained the noble appellation "scientific experiment." At the same 

time, we should not assume that the celebration of such practical activities as 

"science" arose from a purely utilitarian ideology. Rather, self-reliant science 

encompassed both an emphasis on practices of direct benefit to production and a 

decidedly non-utilitarian embrace of science as an agent of cultural revolution, i.e.

a force capable of liberating society from oppressive old ways of thinking.

Returning to the problem of over-determination, the dominance of "self-

reliant science" and its component parts cannot be explained solely through 

reference to geopolitical patterns: a quick series of counter-factual tests clearly 

demonstrates the limits of a Cold War explanation. Even without the U.S.-Soviet 
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conflict, a focus on application would have been of obvious, practical importance 

for China as an impoverished "developing" country. Here China could readily be 

compared to any other country that faced immediate economic needs and had 

embraced a development ideology, whether socialist or capitalist.10 Moreover, 

ideology—while significant everywhere—played a far more explicit role in 

shaping science policy in socialist-era China than in the United States or even the 

Soviet Union, which was by the 1950s more technocratic than revolutionary.11 

Applied science, mass mobilization, and related priorities would—Cold War or no

Cold War—have carried ideological significance in China. Mao’s influential essay

"On Practice" would still have provided the needed inspiration (and intimidation) 

for scientists to frame their scientific work in practical terms.12 At the same time, 

and perhaps even in the absence of Maoist ideology, China’s experience suffering 

more than a century of imperialist aggression—from the first Opium War through 

the War to Resist America and Aid Korea—would still have offered more than 

sufficient nationalist ideological incentive to celebrate the virtues of self-reliance 

through the development of native technical resources.

All of these qualifications aside, Cold War geopolitics undoubtedly 

intensified such emphases. This chapter will thus examine the Cold War's effects 

on Chinese science within a web of related historical themes stretching back 

before the 1949 revolution and with attention to China's peculiar position in the 

Cold War.13 Specifically, it will show that China's relative isolation during certain 
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periods of the Cold War intensified the emphasis on self-reliance in science. 

Moreover, and despite the actual importance of transnational influences (as aptly 

recounted in Zuoyue Wang's contribution to the volume), the power of this 

representation fostered a belief in a uniquely socialist-Chinese approach to 

science.14 With roots in the pre-1949 revolutionary period, this idea crystallized in

1958 and interestingly became even more sharply articulated through the 

international exchanges of the 1970s, as foreign scientists eager to bring home 

exotic epistemologies participated in the promotion of Chinese uniqueness. In a 

few cases at least, such claims to uniqueness went beyond shaping the way people

talked about science to change the actual character of scientific knowledge 

produced in Cold War China. Because the emphasis on self-reliance arose from 

directives of the party center, we not surprisingly find references sprinkled 

regularly through the discourse of all scientific fields. For this reason, I will offer 

examples from a number of key areas explored in the secondary literature 

(including medicine, nuclear science, and bio-chemistry) in addition to a more 

thorough exploration of one area (agricultural science) that relates to my own 

current research.

Alternate Timelines

The Cold War in China did not follow the pattern suggested by the Cold War I and

II timeline advanced by Fred Halliday and picked up by historians of science such
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as Paul Edwards and Peter Westwick.15 Rather, at least two other timelines need to

be taken into account to make sense of China's experience. The first follows 

China's changing position vis-á-vis the major Cold War powers: in the 1940s, the 

Chinese communists had uneasy relationships with both the U.S. and the Soviet 

Union; the 1949 revolution ushered in a period of "Soviet learning" that began 

falling apart in the late 1950s; following the Sino-Soviet split (c. 1960), and 

escalating with the Vietnam War, China maintained hostile relations with both 

major powers; beginning in 1971, China and the U.S. began cultivating a 

"friendship," culminating in normalization of relations in 1979; and in 1989, the 

first Soviet head-of-state visit to Beijing in thirty years was famously disrupted by

the Tiananmen Square protests. The second timeline tracks China's internal 

political changes, especially the Great Leap Forward (1958-1960); post-Leap 

retreat of Mao and other radicals; Cultural Revolution (1966-1976); and then the 

1978 rise of Deng Xiaoping, who developed a program of "modernization" 

(which had long been sought by other moderates) along with the new proposition 

of "market socialism," and whose 1989 crackdown on democratic protest signaled

that Communist Party control in China would far outlast the celebrated "end" of 

the Cold War.

However, placing China in the greater international context of a Cold War 

chronology does present an important opportunity: it may help break China 

scholars of the habit of seeing everything through this latter internal Chinese 
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political framework. Most critically for our purposes here, China scholars are not 

accustomed to thinking about science as a part of the radical politics of Mao-era 

China. Rather, the standard historical narrative follows a pendulum-like 

alternation between "radical" periods (the Great Leap and most of the Cultural 

Revolution) when political struggle stifled intellectual pursuits and economic 

development, making science virtually impossible, and "moderate" (or 

technocratic) periods when steadier minds (especially those of Zhou Enlai, Liu 

Shaoqi, and Deng Xiaoping) prevailed and more liberal policies rekindled the 

hopes of beleaguered scientists.16

David Zweig, for example, depicts Maoist "radical policies" on agriculture

to have been "fueled by an anti-modernization mentality that saw economic 

development as the antithesis of revolution."17 A former Maoist hopeful, Zweig 

became disillusioned after the death of Mao and fall of the "Gang of Four," and 

turned to modernization and rational choice theories to explain what went 

wrong.18 Earlier analyses of Mao-era agricultural policy framed the history 

differently, and so found a great deal of continuity across radical and moderate 

periods. Writing in 1973, Benedict Stavis marked 1960-1962 as the key watershed

when China embarked on a "technological transformation of agriculture" still 

going strong when he visited China in the early 1970s.19 We now know much 

more about 1960s and 1970s China than Stavis was able to see; nonetheless, his 

conceptual frame helps make sense of the history of agricultural science in 
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socialist China. Indeed, the move to develop "scientific farming" (kexue 

zhongtian) began circa 1961, during the heyday of the "moderate" technocrats, 

but came into its own amidst the intensifying radical politics of 1965, flourished 

throughout the Cultural Revolution, and remains relevant even today.20 The "green

revolution"—so much a part of U.S. engagement in the Cold War—thus 

progressed along much the same timeline in China as elsewhere, and it did so in 

the very middle of China's continually unfolding "red revolution."

In fact, Maoist radicals were deeply committed to modernization and 

science: they just defined these goals differently. The Cold War thus presented at 

least three competing development paradigms, constructed in conscious 

comparison and contrast with one another. First was the Leninist model of state-

led economic development, based on a specific reading of Marxist philosophy of 

history and social development. The attractiveness of this model among Third 

World nations alarmed many academic and political leaders in the U.S., inspiring 

Walt Rostow's tremendously influential "non-communist manifesto," as he 

subtitled his 1959 book The Stages of Economic Growth. The parallels between 

Leninism and U.S. modernization theory are clear.21 Both were committed to 

modernization through technological development, and both depended on 

deterministic expectations that development would proceed through specific 

"stages." Though he considered himself a Leninist, Mao's economic and political 

program—and the self-reliant "mass science" that went with it—departed in 
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dramatic ways from modernization as pursued in the Soviet Union. Frustrated 

with the bureaucratic and technocratic structures of authority that formed in China

during the period of Soviet learning, and with the rigid expectations of "stages" 

that slowed China's progress toward communism, Mao sought in the Great Leap 

Forward to abandon the determinism of staged growth and embrace instead a 

voluntarist faith in the power of the masses to channel their collective 

revolutionary will into rapid achievement of a truly communist economy.

My argument here is that acts of comparison and contrast similarly served 

as causal forces in transforming scientific practice. The Cold War created an 

expectation of ideological difference that was supposed to permeate even science. 

We see this clearly in several of the other contributions to this volume, for 

example Elena Aronova's treatment of Soviet philosophy of science and George 

Reisch's analysis of McCarthyism and the intelligent design movement in the U.S.

In China, a specific approach to science based on a cluster of related values—self-

reliance, application, mass mobilization, nativism—emerged in a context of 

perceived isolation from the world superpowers and then gained strength through 

repeated acts of contrast with U.S. and Soviet examples. In the context of the 

Cold War, Maoist "self-reliant science" was meant to bolster domestic confidence 

in Chinese socialist science and also to offer an alternative model for Third-World

countries.
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Revolutionary Roots

China's approach to science in the Cold War owed much to the experiences of the 

Chinese Communist Party during the 1940s as it struggled to mobilize people in 

the base areas to fight two wars: the War of Resistance against Japan and the Civil

War against Chiang Kai-shek's Nationalist Party.22 With the emerging leaders of 

the Cold War either outright supporting Chiang Kai-shek (in the case of the U.S.) 

or at least committed to a policy of non-aggression with him (in the case of the 

Soviets), Chinese communists determined that the only sure course lay in the 

development of indigenous resources—material, methodological, and human—to 

meet pressing economic and military needs. In the revolutionary "cradle" of 

Yan'an, the commitment to self-reliance, applied science, native methods, and 

mass mobilization became intertwined in ways that were to last throughout the 

Mao era (1949-1976).23

In 1939, Chinese communists responded to economic blockade by 

launching a movement for self-reliance in industry and defense.24 Scientific 

knowledge had an obvious and important role to play in developing the means to 

produce material necessities like matches, soap, candles, and explosives. Despite 

the inevitable orientation toward practical applications that this situation implied, 

for several years the party maintained a commitment to basic scientific 

knowledge. This changed in mid-1942 with the major political upheaval of the 
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Party Rectification Movement. As Mao was consolidating his power through 

criticism of "bourgeois" intellectuals and party officials associated with the Soviet

Union, the scientific leadership also underwent a profound shift.

The transformation centered on two figures: Xu Teli and Le Tianyu. Xu 

was the head of the Natural Science Institute in Yan'an. His approach was rooted 

in a belief that teaching and research in basic science formed a necessary 

foundation for the development of revolutionary China's science and economy. 

The commitment to following the masses and learning from practical experience 

that came with Rectification doomed Xu's program. The chairman of the biology 

department at the Natural Science Institute, Le Tianyu, had embraced an approach

far more consistent with what was newly in vogue. His success in establishing a 

factory for producing beet-sugar entirely with local beets and handmade 

equipment had already made him something of a "local hero."25 During the 

Rectification Campaign, Le took advantage of the political wind to argue for his 

own work as the model that the entire institute should follow. Le's criticisms 

focused on the institute's use of foreign textbooks, problematic in terms of both 

self-reliance and learning through practice. In contrast, under Le's direction, the 

biology department required students to go among the peasants, learning from 

them how to manufacture dyes and medicines from local plants. This was mass-

based, applied science that made full use of local resources. Many faculty and 

students rallied to the defense of Xu and basic science as a whole, but by early 
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1943 Le's approach to science had won the day, and the Natural Science Institute 

became a part of Yan'an University, which was fully under party control.26

Beyond agriculture and industry, the intertwined themes of self-reliance 

and nativism also profoundly influenced the field of medicine in the revolutionary

base areas. Acupuncture in particular emerged as an indigenous practice that 

served the need for a self-sufficient medical system: requiring only needles and 

knowledge, acupuncture helped reduce reliance on medicines made scarce by the 

blockades. Developing China's native medical practices was not a rejection of 

"western science"; in fact, Mao and others remained deeply committed to weeding

out superstition, and in this sense the encouragement of native doctors—including

so-called "witch doctors"—posed a potential problem. Thus the approach 

established in this early period, and which remained vitally important in later 

decades, centered on mobilizing local resources and adapting characteristically 

Chinese methods to achieve goals—modern science, public health, economic 

development—understood as universal.27

The Sino-Soviet Split and the Second Wave of Self-Reliant Science

In 1949, the victory of the Chinese Communist Party in the Civil War appeared to 

change everything. Gone were the blockades that cut the communists off from key

industrial centers. Communist schools joined a substantial existing educational 

network—including Qinghua University and Peking Union Medical College, 
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whose deep connections to the United States were now officially severed.28 

Perhaps most importantly, the Soviet Union moved from being a reluctant sponsor

to an "elder brother," and China's foreign policy moved in response from 

"emphasizing self-reliance" and "depending on our own organizational power" (as

Mao famously said in 1945) to "leaning to one side" (i.e., toward the Soviet 

Union).29

During the period of Soviet learning (1949-1960), China received 

guidance from resident Soviet technical advisors in almost every field of the 

natural and social sciences. In biology, the Soviets immediately and insistently 

promoted Lysenkoism, which in China was called "Michurinism" after the man 

whose experiments inspired Lysenko.30 This was unsurprising: Lysenko had won 

his greatest battle in 1948, and in 1949 he was riding high on Stalin's support. 

Also unsurprisingly, Lysenko's chief Chinese proponent after the revolution was 

none other than Le Tianyu. Le's Yan'an-era ideas about science bore striking 

similarity to some of the more radical, peasant-based approaches underway in the 

Soviet Union since the 1920s, the very approaches that had given Lysenko his 

start.31 To what extent these precedents had influenced Le is unclear, but in the 

early 1940s Le articulated his own peasant-based approach to science without 

highlighting Soviet examples. This is our third non-surprise: the Rectification 

Campaign was a key episode in Mao's struggle to chart a path away from Soviet 

leadership; reference to Soviet examples would hardly have served Le's purpose 
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at that time. And as we will see, the other two highpoints for Maoist "mass 

science" (the Great Leap Forward and the Cultural Revolution) were similarly 

periods of rupture between Mao and the Soviets. Noticing this pattern, Laurence 

Schneider has concluded that "if Soviet Lysenkoism had not existed, the CCP 

would have invented something like it on its own."32 I would add that it was 

important for Chinese radicals, no matter what the actual influence of foreign 

scientific models, to project an explicitly native, self-reliant form of mass science.

(Here we see again the phenomenon of overdetermination.)

Despite the extraordinary level of Soviet assistance and the pervasive 

rhetoric about treating the Soviet Union as an "elder brother," Mao appears never 

to have fully lost his sense that ultimately China could rely on nobody but the 

Chinese people themselves. In 1955, prickling under Soviet unwillingness to 

share nuclear technology, Mao spoke of his commitment to developing nuclear 

energy "even if we have to do it on our own."33 Sino-Soviet scientific 

collaboration continued until the final departure of the technical advisors in 1960, 

and the existence of 120 cooperative scientific agreements signed in 1957-8 

indicates that some people at least continued to see a future in the alliance.34 But 

by 1958, Mao had already clearly launched China on a different path.

 The Great Leap Forward (1958-60) represented a bold departure from 

Soviet guidance; the rhetoric of self-reliance, application, nativism, and mass 

mobilization defined Mao's alternative vision. While political agendas shifted 
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substantially on several occasions,35 this "Maoist" approach to science exerted 

enormous influence from the Great Leap Forward through the Cultural 

Revolution. And, importantly for our purposes here, after the Sino-Soviet split 

state policy and propaganda materials consistently identified this approach to 

science as evidence of China's commitment to upholding true revolutionary 

values, specifically in contrast not only with the "imperialist" U.S., but also with 

the "revisionist" Soviet Union. (What Mao saw as "Soviet revisionism" may be 

seen clearly in the chapters contributed by Aronovoa, Schmidt, and Siddiqi.) 

Figures 1 and 2 chart the occurrence of key terms in People's Daily. As the major 

popular organ of the Chinese Communist Party, People's Daily offers a helpful 

indicator of state priorities—or more specifically, what the state wanted the 

people as a whole to view as priorities.36 This admittedly crude methodology 

nonetheless offers an indication of the relationship between self-reliance and the 

Cold War timeline that would otherwise be difficult to capture. References to 

"self-reliance" (zili gengsheng) and "native methods" (tubanfa) both skyrocketed 

from 1958 to 1960 with the Great Leap Forward and Sino-Soviet split, and then 

peaked again with the mid-1960s escalation toward the Cultural Revolution and 

yet again beginning in 1969 with the worsening of Sino-Soviet relations.

Here it may be important to clarify that I am not seeking to argue that 

Mao-era scientific research was in fact utterly self-reliant. Given China's 

extensive connections to transnational science (again, see Zuoyue Wang's 
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chapter), it would be hard to claim that any area of Mao-era scientific research 

arose independently: even acupuncture moved in new directions because of 

foreign influence.37 Claims to "self-reliance" thus must be read critically. Even 

recent works of Chinese historians of science continue to display very clearly the 

nationalist stakes involved in debating the relative roles of foreign and Chinese in 

scientific achievements. Liu Jifeng, Liu Yanqiong, and Xie Haiyan, for example, 

devote an appendix in their book on Chinese nuclear science entirely to the 

question of Soviet assistance. After outlining precisely what types of personnel, 

training, and material support the Soviets provided, they conclude that the Soviets

acted as a kind of guide pointing out the right direction, and so prevented the 

Chinese from wasting too much time on detours, but that it was the Chinese, 

through their own "gropings," who managed to resolve the crucial problems.38 Yet

self-reliance was not merely a rhetorical curtain obscuring dependency: the 

Chinese state really did face greater obstacles in pursuing scientific research 

because of its relatively isolated position during the Cold War. And the rhetoric 

crafted to turn that harsh reality into something ostensibly positive had tangible 

consequences for the approaches to science that the state supported.

The late-1950s shift back to emphasizing self-reliance in science took two 

somewhat different forms, which we may characterize as high-technology "big 

science" and low-technology "mass science." On one hand, the Great Leap-era 

fetishizing of "bigness" undergirded massive investment of resources into select 
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projects, for example the manufacturing of synthetic insulin and the development 

of nuclear weapons. On the other hand, in such fields as medicine and agriculture,

the emphasis was on large-scale mobilization of "the masses" (and especially the 

peasant masses), employing "local" (tu) methods to surpass the achievements of 

the world leaders in both capitalist and communist spheres. The term tu referred 

potently to self-reliance on several levels: it connoted not only the immediate 

vicinity, but also "native" (as opposed to yang, which meant "foreign") and also 

"earthy" or "crude" (thus associated with peasants in contrast with elite 

intellectuals).

The decision to make the synthesis of insulin a priority came in 1958, with

victory pronounced in 1965. As described by Xiong and Wang, the project 

exemplified a specific Mao-era style of scientific research, which included a 

"military flavor," massive mobilization of human resources, influence of ideology,

and heavy emphasis on planning and secrecy39—a kind of Cold War science with 

Chinese characteristics. Early in the project, the theme of self-reliance became 

prominent, with students in Beijing University's chemistry department following 

party

leadership to criticize their professors' "western slave mentality" among other 

faults.40 When the team at Fudan University appeared to be on the verge of 

achieving synthesis of both the A and B amino acid chains that comprise insulin, a

high-level political official declared, "Some people say that what foreigners can't 
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accomplish, Chinese people can never accomplish. Today we can say that Chinese

people alone have accomplished something that foreigners have failed to do."41  

In later years, China's success in manufacturing the world's first synthetic 

insulin became a shining example of self-reliance—for example, in a 1968 

People's Daily article titled "Self-reliance, Overtaking Advanced World Levels: 

Ousting the Chinese Khrushchev's 'Western Slave Philosophy.'"42 (The "Chinese 

Khrushchev" was Liu Shaoqi, the former president and most important early 

casualty of the Cultural Revolution, who had been targeted for his technocratic 

and internationalist political approach.) And in 1974, an article recounted the 

triumph of synthetic insulin even in the absence of the necessary raw materials of 

amino acids. "Researchers self-reliantly organized their own factory. With no 

foreign equipment available, they adopted native [tu] methods, and fighting 

bravely for several months were able to produce in the laboratory more than ten 

kinds of amino acids. With self-reliance and patriotic fervor, they ended in 

synthesizing the world's first entirely biologically active protein, crystalline 

bovine insulin."43 Not emphasized in such articles was the continued significance 

of transnational connections: as Wang discusses in his chapter, many the key 

scientists had returned to China after receiving their degrees in the West.44

Nineteen fifty-eight also saw a profound shift in nuclear science. Already 

prepared to "do it on our own," Mao began talking more directly about developing

a uniquely Chinese approach to the problem. In mid-1958, Mao approved eight 
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guidelines for developing nuclear weapons: the fourth specifically warned against 

"imitating other countries" in the effort to "catch up to world levels." Here in a 

nutshell was the core concept: the goal was assumed to be universal, but the 

methods used to get there would be Chinese. In a speech to military officials, Mao

critiqued the Soviet approach: "At present, the things worked out by the Soviet 

military advisers (such as operational plans and thinking) are all of an offensive 

nature, based on victory; no provision is made for the defensive and for defeat." 

Pointing to the strength of China's indigenous military strategies, Mao argued that

"we don't have to learn from the Soviet Union."45 The link between self-reliance 

and applied science was as tight then as it had been in 1942. In 1960 Chinese 

physicists working in the Soviet Union met to discuss Mao's call to embrace self-

reliance. They wrote a joint letter to the State Council approving of the plan and 

pledging to "change their professions to meet China's need even at the cost of 

giving up research on basic theory in which they had been engaged."46

As with the synthesis of insulin, the development of nuclear weapons 

involved massive deployment of technical and human resources. Moreover, 

nuclear physics was also relatively insulated from political upheaval. The natural 

sciences in general suffered less than the humanities and social sciences, but 

nuclear physics—along with weapons research more generally—was especially 

privileged in this way. The combination of great state investment and shielding 

from political campaigns resulted in China's own version of "big science," which 
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produced the "two bombs, one satellite" program, including Qian Xuesen's 

famous "silkworm missile."47

And yet, even in this biggest of big sciences, the local, the crude, and the 

masses played important roles. One of the key hurdles Chinese nuclear science 

had to overcome was a lack of uranium. Just as the state organized peasants in the 

Great Leap to create "backyard furnaces" in an attempt to surpass the British in 

steel production, it also assigned them to the collection and preparation of 

uranium. A People's Daily article on mass approaches to mining in general 

provides insight into what uranium mining probably looked like. In developing 

smelting facilities, Sichuan Province "sought out local methods [tubanfa] that 

fully relied on local folk technological power and were crude and simple, and so 

economically organized production." Local mudstone was used to make the 

furnaces, and the technicians were all local people.48 Despite considerable waste 

of resources and pollution of local environments, scientific personnel remember 

the significant contribution such activities made in providing the nuclear program 

with needed uranium.49 The spirit of self-reliance reportedly inspired technicians 

at the nuclear testing site as well: they sought to make the base itself self-

sufficient by manufacturing monitoring instruments on site with available 

materials.50

In other branches of physical sciences too, native and crude methods 

gained ground. A People's Daily article from October, 1958 began with the 
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common Great Leap expression "uniting native and foreign" (tu yang jiehe) and 

then argued that the "native" could replace and even create the "foreign," as was 

the case in Beijing University's physics department, where young professors and 

students used native smelting methods and native materials to manufacture an 

electrostatic particle accelerator. "If foreign experts [yang zhuanjia, meaning 

experts in 'foreign' types of knowledge] take frequent breaths of 'native' [tu] air, 

this will help break the fetters of dogmatism and prevent the ossification of 

thought."51

The local and crude side of self-reliance found far greater expression in 

other fields. During the Great Leap Forward, the renewed emphasis on self-

reliance created unprecedented interest in Chinese herbal medicine and 

acupuncture, and even in the kind of "home-grown remedies" that Mao had once 

associated with witch-doctors and superstition. This was also the period when 

local people trained in primary care—known in the Cultural Revolution as 

"barefoot doctors"—became a critical component of the health delivery system.52 

Here again we find the tight interweaving of self-reliance, indigenous knowledge, 

"crude" (tu) methods, and mobilization of local peasants that emerged from the 

revolutionary experience and became the hallmark of "mass science" during the 

Cold War.

Just as the term tu acted multivalently to forge conceptual links among 

native, local, and crude, the nationalist rhetorical power of "self-reliance" 
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simultaneously worked to encourage local economic independence. That is, the 

state used the slogan "self-reliance" to urge not just making it without foreign 

help, but also making it without assistance from the central state or other regions. 

When in 1970 the famous Red Flag Canal required maintenance, People's Daily 

reported that local revolutionary cadres struggled with representatives of the 

"traitor" Liu Shaoqi and class enemies, saying: "Are we moving forward or 

abandoning it? Are we self-reliant or depending on the nation-state? Are we using 

'native' ['tu'] construction methods by making do with local materials, or are we 

using 'foreign' ['yang'] methods of reinforced concrete? Are we mobilizing the 

masses or blindly believing in a few 'experts'?"53 Thus the isolating context of the 

Cold War lent a patriotic energy to the notion of self-reliance, which in turn 

served the Chinese state's domestic needs, both to spur scientific innovation and 

production and also to dissuade people from expecting too much from the central 

government.

"Self-Reliance and Arduous Struggle": "In Agriculture, Learn from Dazhai"

Agriculture offered perhaps the richest field for the growth of self-reliant mass 

science. Increasing dependence on agro-chemicals (nongyao) had caused demand 

to outstrip supply. A number of different approaches, involving not only scientists 

in research institutes but also rural political leaders and grassroots experiment 

teams, helped address this mounting problem. Scientists at key universities and 

22



institutes developed biological control regimens to reduce the need for chemical 

insecticides.54 Experiments replacing "foreign chemicals" with "native chemicals"

further uncovered a wide assortment of locally available materials useful in 

combating insect pests.55 At agricultural conferences, local leaders trumpeted the 

success of "poor and lower-middle peasants" in demonstrating through scientific 

experiment the effectiveness of green-fertilizing crops like Chinese milk vetch 

(ziyunying) in resolving fertilizer problems and achieving self-reliance.56 Labor-

intensive observation of insect activity, often known as "insect pest forecasting," 

helped peasants time the application of chemicals for optimal efficiency and thus 

husbanding of this precious resource. Here the knowledge of "old peasants" 

sometimes proved invaluable (and was almost always said to be invaluable, 

whatever its actual worth).57 The manual elimination of insect pests and their eggs

was another technique consistent with a program of mass mobilization and self-

reliance, as was the establishment of "local-method" (tufa—and here the meaning 

of "crude" is clearly indicated) factories for producing microbial agents to combat

insect pests.58 And throughout the 1960s and 1970s, rural experiment teams used 

simple, locally available resources to produce certain agro-chemicals, the most 

common being the plant hormone gibberellin, called 920 in Chinese, and a 

microbial fertilizer known as 5406.59

But in agriculture, perhaps more clearly than anywhere else, the call to be 

self-reliant meant not just socialist Chinese independence from untrustworthy 
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world leaders, but still more the need for locales to make do without assistance 

from the central state. And so requests for funding the "mass movement for 

scientific experiment" highlighted plans to "organize the development and 

production of simple local [tujian] instruments" like light-traps for monitoring 

insects and soil analysis instruments.60 In the other direction, memos announcing 

the distribution of funds for scientific experiment often included encouragements 

to realize the slogans of "self reliance, arduous struggle" and "practice thrift, using

less to do more," or exhortations to be "self reliant, with the spirit of diligence and

thrift, practicing meticulous planning and careful accounting, and being 

conscientious in management and use [of funds]."61

The slogan "self-reliance, arduous struggle," often associated with the 

"Yan'an spirit" and immortalized as a chapter title in the "little red book" of Mao 

quotations, gained its greatest currency with the policy "In agriculture, learn from 

Dazhai" (nongye xue Dazhai). Dazhai was a production brigade in the northern 

province of Shanxi celebrated especially for its success in building terraces to 

reclaim mountainous land for agriculture. Dazhai's influence took off in 1967, 

after which it remained the single most important agricultural model in China, 

until its leftist foundations were repudiated in the early Deng era. Countless local 

political and scientific leaders visited Dazhai to learn about mobilizing the masses

and organizing agricultural production. Often they returned to their locales to 

impose Dazhai-like terracing programs or to institute the policy of "taking grain 
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as the key link"—the growing of grain instead of other crops so as to achieve 

local self-sufficiency. And often these projects, ill-suited to local conditions, 

wreaked havoc on local environments and economies.62 The bitter irony of this 

case was that Dazhai's remarkable success owed not just to local ingenuity and 

hard work, but also to generous state subsidies designed to create a glowing 

example for the rest of China and the world. However, it would be a mistake to 

emphasize the disastrous effects of the "Learn from Dazhai" movement without 

also noting the ways in which calls for self-reliance often helped in resisting 

inappropriate imposition of external models. Propaganda materials frequently 

highlighted the need for attention to the environmental conditions of specific 

places. One of the most common jobs local experiment teams undertook was the 

production of new hybrid strains or the testing of seeds from other places for local

suitability. Local people breeding local plants using locally available resources: 

the epitome of self-reliance.63

The emphasis on creative use of limited resources was a repeated theme in

propaganda designed to inspire the development of "scientific farming." 

Scientists, young peasants, and urban youth "sent down" to the countryside had to

make do under crude working conditions. In a story published in 1966, a 

sentdown youth in 1958 hybridized two existing strains of rice, "Nation's Wealth" 

and "Atomic #2" (note the nuclear connection). He followed directions found in 

an agricultural textbook, but since he did not have access to a thermometer or a 
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watch, he used his fingers to test the temperature and the school bell to measure 

the time.64 A report delivered at a 1965 Beijing-area conference on rural scientific 

experiment groups named "self-reliance and arduous struggle" a "fundamental 

policy" in "mass scientific experiment activities," and called upon all participants 

to "conscientiously implement this policy and study and develop the spirit of 

Dazhai." Leaders should provide some necessary support, but otherwise they 

should "encourage group members to take initiative" in devising ways of 

producing "crude and simple" (yinlou jiujian) equipment and "replacing the 

foreign with the local" (yi tu dai yang). In some places, the scientific experiment 

groups were using test-tubes for levels, cooking pots for kilns, and ceramic plates 

for petri-dishes.65

The specific terminology used to discuss agricultural science was 

indicative of the revolutionary refiguring of scientific practice in Cold War China. 

According to Mao in 1963, "scientific experiment" was one of the "three great 

revolutionary movements" that would protect Chinese socialism from 

bureaucracy, revisionism, and dogmatism—a clear reference to China's split from 

the Soviet Union.66 But scientific experiment did not necessarily mean scientists 

in ivory towers with lab coats, nor even always research in the pursuit of new 

generalizable knowledge. Despite significant interruptions from political 

campaigns, the kind of professional research we might readily recognize did 

continue in research centers around the country; the knowledge thus produced 
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served agriculture in important ways. However, the notion of "scientific 

experiment" encompassed a much broader variety of activities.

For example, the production of plant hormones and microbial fertilizers 

counted as "scientific experiment." Such activities required basic laboratory skills,

but they were not "experiments" in the conventional sense. The goal was not to 

produce new scientific knowledge, though certainly the participants themselves 

acquired new knowledge in the process of production, and the challenge of using 

only crude, locally available resources created a degree of unpredictability and 

thus an aura of "experiment." Some projects, such as the testing of new seed 

varieties and the production of new hybrids, were more clearly experimental. But 

others were perhaps less so: soil improvement through application of manure, 

weather prediction, pest observation and control, troubleshooting malfunctioning 

machinery, and animal husbandry. Claiming these often mundane practices as 

"scientific experiment" was itself a revolutionary act that brought science down 

from the ivory tower and into the realm of rural laborers.67

Science was also revolutionary when waged in defiance of traditional 

prejudice and class enemies. In 1971, a group of ten women of the minority 

Zhuang nationality established the March Eighth Agricultural Science Group 

(named after International Women's Day). Their average age was 19. According to

an article in an agricultural science journal, the young women plowed and 

fertilized, braving inclement weather and the sexism of class enemies to get sand 

27



from the river, fertile mud from caves, and manure from the noisome "shit pit." 

Through such "scientific farming," they transformed the hardened clay fields into 

fertile land again.68 Women who worked with livestock risked sexually charged 

verbal abuse. A report from a 1965 conference on rural youth in scientific 

experiment reported that in the early days of their work, some people scolded 

young women engaged in livestock breeding, saying, "You spend all day mating 

donkeys and horses."69 Practicing scientific agriculture was thus said to be a way 

of overthrowing sexism and conservative thinking.

The vast majority of available materials documenting agricultural 

scientific work during the Mao era are state documents and propaganda: they are 

useful for understanding how the state sought to portray agricultural science. 

However, there is also evidence to show how fluently people on the ground spoke 

the state's language on science. The published diary of Shen Dianzhong, who was 

among the approximately fourteen million urban youth "sent down" to engage in 

agricultural work during the Cultural Revolution, contains detailed descriptions of

his participation in "scientific experiments" on gibberellin and microbial fertilizer.

On 13 June 1972, after more than a year of emotional hardship coping with the 

difficulties of the work and the frequent failure of the experiments, Shen wrote an 

extensive summary of his experiences. His second itemized point (after an initial 

reference to using Mao Zedong thought and uniting theory with practice) read, 

"920 [gibberellin] work brings into play the proletarian revolutionary spirit of 
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using local methods, starting from scratch, self-reliance, hard work, not fearing 

failure, and overcoming hardships." He broke it down further: "Local methods 

and starting from scratch: you just have to look at the conditions, facilities, 

equipment, materials (cailiao), raw materials (yuanliao), operations, etc. over the 

course of one year [of experiments], and you will understand this point." As for 

"self-reliance and hard work," he noted that almost all the activities were 

accomplished during mid-day siesta or in the evening, which went to show that "a

revolutionary spirit infused all the work."70

Sino-U.S. Rapprochement and the Production of Socialist-Chinese Uniqueness in 

Science

A world removed from Shen Dianzhong's rural laboratory, a major geopolitical 

shift was underway. In 1969, tensions between China and the Soviet Union came 

to a head, and Mao began to seek renewed relations with the United States. 

Rapprochement meant not just strategic partnerships but also opening doors to 

cultural and scientific exchange, and not just with the United States and other 

Western countries, but also through the United Nations: China's entry into the 

U.N. in 1971 allowed for participation in international scientific collaboration to a

degree that its unique position in the Cold War had previously made impossible.

We might expect that this dramatic alteration of China's global position 

would have resulted in an equally dramatic fall in the emphasis on "self-reliance" 
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in socialist Chinese science. Significantly, this was far from the case. Returning to

Figure 1, we see that incidence of the term "self-reliance" shoots up in People's 

Daily articles in 1969 and remains high through 1977 before plummeting in 1979,

after Deng Xiaoping took the reins. In Figure 3, we see a propaganda poster from 

1975 articulating messages virtually indistinguishable from the discourse on self-

reliance and scientific experiment ten years earlier. The reports of dozens of U.S. 

visitors —including scientific delegations along with journalists, activists, and 

others lucky enough to secure invitations—during what we might think of as the 

courtship period of the 1970s are filled with references to China's consistent 

emphasis on "self-reliance" in science as with everything else.71  Figure 4 is an 

impressive example of the Chinese art of paper-cutting purchased by a U.S. 

visitor in 1978: it represents Maoist perspectives on rural production and 

scientific experiment. The palm trees suggest a southern locale, but the emphasis 

on terracing clearly indicates the movement to "Learn from Dazhai" in order to 

achieve self-reliance in agriculture.

Self-reliance thus remained a badge of honor for Chinese science; 

moreover, it was promoted as the basis for a uniquely socialist-Chinese style of 

science from which other countries could learn. This was the extension into the 

détente era of China's desire to present a "third way" to the world, an alternative

—not only for the Third World, but also for potential European allies like Sweden

—to the options offered by the two superpowers.72 A perfect example is China's 
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most ambitious technology transfer project: the TAZARA Railway that linked 

Tanzania and Zambia, bypassing apartheid South Africa. The project, initiated in 

1967 and carried out between 1970 and 1975, exported not only China's scientific 

know-how but also its philosophy of self-reliance.73 Similarly, in Liberia, Sierra 

Leone, and The Gambia, agricultural assistance from China emphasized this 

theme: the president of Sierra Leone returned from a visit to China inspired by the

rhetoric on self-reliance, while Chinese experts on the ground in West Africa 

supervised the production of locally made rice threshers, demonstrated 

composting and use of animal manure for fertilizer, and raised chickens and pigs 

to feed themselves, all the while calling attention to these activities as examples of

self-reliance. (As in China, West African political leaders recognized the 

usefulness of a philosophy that not only stoked anti-imperialist sentiment but also 

encouraged locales not to depend on aid from the central government.)74 Maoist 

approaches to science had clear influence in Mozambique as well, where the 

revolutionary leader Samora Machel celebrated the wisdom of peasants and 

mechanics, and decried the "arrogance" of experts who kept themselves apart 

from the masses, making themselves into a "privileged class," but whose 

intelligence thus became "sterile, like those seeds locked in the drawer."75

The Chinese state deeply valued the propaganda opportunities afforded by 

technological assistance to Third-World countries. Visits from foreign delegations 

offered similar possibilities. In an internal serial publication Reference Materials 
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for Propaganda Directed at Foreigners (Dui wai xuanchuan cankao ziliao), state 

officials tracked the published accounts of foreign visitors and commented on the 

degree to which they reflected the messages about Chinese socialism that the 

Chinese state intended to convey. For example, in 1973 the journal published a 

translation of a Japanese scientist's report on his recent visit. The editor's note 

explained, "The author examines rural changes in China with respect to politics. 

Although he is writing about agricultural science, he is able to conduct an analysis

of our country's planning policies, and moreover is able to form a contrast with 

Soviet revisionism, in order to enlighten his audience."76

If Chinese political and scientific elites were excited to present the 

scientific achievements that Chinese socialism had fostered, foreign visitors were 

for their own diverse reasons often equally excited to bring such examples home. 

The passage from the Japanese report that inspired the Chinese propagandists' 

appreciative note compared Chinese and Soviet manufacture of herbicide. An 

herbicide factory at a commune the Japanese scientist visited had an annual output

of 1,300 tons and was still under expansion.

This situation, compared with the 2,000 tons of herbicide the Soviet Union

purchased from Japan over the past several years, can offer such a deep 

awareness! The Soviet Union should be a very advanced socialist country, 

but in fact imports this kind of pesticide from foreign countries; on the 

other hand, in the so-called industrially backward China, peasants 
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themselves are able to produce it. When I visited China in 1966, I saw the 

slogan "Class struggle, struggle for production, scientific experiment." 

China calls these the three great revolutionary movements. But at that time

I did not understand why scientific experiment was called a revolution or 

what use peasants and workers could make of it. Now I've discovered the 

crux of the issue. This agro-chemical factory is a concrete reflection of 

China's pursuit of new-style scientific experiment through reliance on the 

masses.77

At the same time, foreign scientists had to reconcile their enthusiasm for 

the exotic with the uncomfortably obvious ways in which science in Cultural 

Revolution-era China departed from some of their own core scientific 

assumptions and values. One of the most critical of these involved the relative 

importance of basic research, technical application, and popularization. As Naomi

Oreskes has argued (building on John Krige's work), the emphasis placed on basic

science by U.S. scientists in particular reflected not only a belief in the necessity 

of basic research prior to technological development, but also a commitment to 

"fostering a form of science compatible with the American way of life."78 Indeed, 

as early as the first decade of the twentieth century, U.S. efforts to promote 

scientific development in China had emphasized laboratory research and had 

presumed a clear connection between the ideal of research science and positive 

social transformation.79 Traveling to China in 1974, the American Plant Studies 
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Delegation noted that some of the work they witnessed "though termed 

experimental, is actually demonstrational: for instance, plantings of improved 

seeds next to other varieties in order to show peasants the advantages of the new 

over the old."80 A 1975 delegation of agricultural scientists from the United 

Nations Food and Agriculture Organization, committed to "leaving our mental 

luggage behind" in order to "learn from China," approached the issue from 

another angle: "The Chinese put it quite succinctly: 'In China, all agriculture is 

extension.'"81 Defending Chinese agricultural science from the charge that 

research was too often neglected, a Chinese-American entomologist writing for a 

U.N. publication explained that in China scholarly publication tended to follow 

applications in the field and extension to farmers, while in the United States 

scholarly publication came first.82 Writing in Science, he suggested, "Thus the 

image of Chinese entomology as ignoring basic research may be an 

oversimplification," while a more accurate assessment would acknowledge "the 

priority the Chinese give to putting scientific results into operation."83

For many foreign visitors China's experience appeared to offer something 

valuable that the West lacked. Many visitors with leftist or left-leaning politics 

specifically sought inspiration in China's socialist approach to medicine.84 Others 

were drawn to Chinese medicine for different reasons. Western interest in 

"Traditional Chinese Medicine" (or "TCM," a term itself obviously created for 

foreign consumption) emerged along with the growth of the New Age movement. 
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Thus for many Westerners, TCM reflected China's long tradition of "holistic" 

philosophy and thus offered a powerful antidote to the overly specialized and 

reductionist medicine that had become "mainstream" in the West. But this was 

never how the Chinese state framed the role of Chinese medicine. Rather, the state

selected acupuncture anesthesia as the exemplar of what China could uniquely 

contribute to modern science.85 Based in indigenous knowledge, but rendered 

scientific, acupuncture anesthesia offered an effective and economical means of 

serving the people's medical needs. It was a perfect example of China's self-

reliance: replacing scarce and costly "foreign medicines" with widely available 

materials embedded in an indigenous practice as useful on the operating table by 

high-level surgeons as in the fields by peasant paramedicals.86

The 1970s also saw rising environmentalism in the Western world. Insect 

scientists were anxious about the consequences of ever-increasing use of chemical

pesticides, and many U.S. scientists in particular were angry about the power 

chemical corporations had in setting research agendas. Socialist China appeared 

to offer hope of a different way. In the absence of corporate capitalism, and 

making a virtue of the necessity of extreme thrift, Chinese insect scientists had 

succeeded in working with peasants to develop an "integrated" system of pest 

control that minimized use of toxic chemicals. The entomologists on the 1975 

U.S. Insect Control Delegation reported, "Clearly, the Chinese have progressed 

beyond levels attained in the United States both in widespread enthusiasm for 
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integrated control and, in many respects, in the application of the ecological 

principles fundamental to its development."87 One British delegate reportedly told 

his Chinese hosts, "In Western countries people talk a lot about integrated control 

but do very little of it. You do so much work; you are our model."88 The official 

report of the Swedish delegation similarly posited the relative backwardness of 

biological control in Sweden and suggested that knowledge should be sought in 

China, where biological methods and integrated pest control were more 

developed.89 China's bag of insect-controlling tricks included light traps, parasitic 

wasps, mobilization of peasants for insect forecasting and manual elimination, 

and most popular of all, insect-eating ducks. Foreign delegations were treated to 

special demonstrations of this last method—and to roast duck in the cafeteria!—at

a commune outside of Guangzhou, where the U.S.-trained entomologist Pu 

Zhelong had organized a number of biological control projects. So charming were

these feathered representatives of Chinese ingenuity that the editors of 

Environment magazine ran an article by a U.S. insect control delegate with the 

title "China Unleashes Its Ducks."90  Thus did foreign scientists participate in the 

construction of a uniquely socialist-Chinese vision of scientific practice.

Conclusion and Epilogue

What connects the humble bug-eating ducks of Guangzhou with Qian Xuesen's 

imposing silkworm missile? Self-reliance. While not the only factor, Cold War 
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politics unquestionably contributed to the significance of self-reliance for science 

in Mao-era China: not only did the Cold War result in isolating China at key 

historical moments, it also produced an assumption of ideological difference and 

thus an expectation that science in socialist China would offer a distinct 

alternative to existing models. From 1958 to 1971, Mao's decision to part ways 

with both superpowers entailed a commitment to finding a Chinese path for 

Chinese science. After 1971, with the renaissance in international scientific 

exchange accompanying Sino-U.S. rapprochement, China no longer truly needed 

to go it alone; now Chinese political and scientific leaders sought to demonstrate 

what China had to contribute to international science.91 During the 1970s, foreign 

and Chinese people alike contributed to the notion of a uniquely socialist-Chinese 

approach to science, though the two sides did not always share a common 

understanding of what this actually meant.

The rhetoric on self-reliance in socialist Chinese science was intense and 

pervasive, enough so to mask the actual, surprisingly transnational character of 

much scientific work in Mao-era China. And rhetoric is important. To what extent 

it actually represented significant epistemological differences and research results 

is more difficult to judge. In broad terms, we could hazard that Cold War 

pressures contributed to an experience, shared by most scientific fields in Mao-era

China, of increased emphasis on application over basic research. Moreover, such 

pressures also helped produce in some areas—notably the synthesis of insulin and

37



the development of nuclear technologies—a kind of "big science" approach 

comparable to that pursued by the Cold War superpowers.

A more fine-grained analysis creates a more complex picture. For 

example, despite the very different priorities Chinese proponents of Traditional 

Chinese Medicine held, the "holistic" approach that some Westerners derived 

from TCM certainly offered a profoundly "alternative" epistemology. But the axis 

of difference for these Westerners was less about Cold War ideologies and more 

about their perceptions of "Western materialism" and "Eastern spiritualism." The 

most we can say in this case is that Chinese commitments to self-reliance (which 

were strengthened by Cold War realities) drove Chinese medical practitioners and 

policy setters to promote TCM, and that this promotion helped fuel Western 

interest in TCM as an "alternative medicine." On the Chinese side, a Marxist 

commitment to seeing science and progress as universal combined with 

nationalist pride and the need for self-reliance to produce a desire to demonstrate 

the usefulness of Chinese practices like acupuncture in the service of modern 

medical science. Interest in this approach emerged during a period of geopolitical 

isolation in the revolutionary base area of Yan'an, accelerated during a second 

period of isolation from the superpowers (1958-1971), and then took on new 

meaning after China's reconciliation with the U.S., entrance into the U.N., and 

consequent emergence as a player in a larger international science community.
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In agriculture, emphasis on self-reliance and the related concern for mass-

based, practical approaches encouraged the development of some technologies 

that might not otherwise have emerged. Pest management based on close 

monitoring of insect populations and labor-intensive agricultural and biological 

control mechanisms is one example, recognized as such by Western participants in

1970s scientific exchange. In some cases, agricultural technologies developed 

during the Mao era have continued to be of scientific interest not only in China 

but in other parts of the world. This is true, for example, of microbial fertilizers 

like 5406, which played such a prominent role in Cultural Revolution-era rural-

based youth experiment projects and served self-reliant science because they 

could be manufactured locally and so reduce the need for imported chemical 

fertilizer. 5406 now finds a place in the work of scientists at the International 

Nature Farming Research Center in Japan.92 However, when scientists today turn 

to China for inspiration in agriculture, they are far less likely to highlight China's 

socialist experience, and more likely to revive the visions of F. H. King, the 

American soil scientist whose 1911 Farmers of Forty Centuries, Or Permanent 

Agriculture in China, Korea, and Japan extolled the ancient wisdom of Chinese 

farming practices and inspired the budding organic farming movement.93

The 1987 book Learning from China? Development and Environment in 

Third-World Countries may serve as a pivot-point in describing the changing 

international inclinations to see China as having something unique to offer to 
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science. The volume originated in a 1983 conference in West Berlin, which 

brought together scientists and scholars from different countries to speak on 

subjects ranging from biogas technology to development policy. But by this time 

people around the world had begun to lose interest in socialist China as a model, 

which helps explain the question mark that the conference organizers felt obliged 

to include in the title. China had changed. The very real negative aspects of the 

Mao era—especially the political persecutions of many millions of people, 

including most of China's top scientists—had become harder to ignore in the post-

Mao era, when the Chinese state was for its own political reasons increasingly 

calling attention to them. And if it was more difficult to draw unambiguous 

lessons from China's socialist past, it was also increasingly clear that China's new 

road differed little from that of any other developing country with its sights set on 

industrialization along typical Western lines. As Vaclav Smil wrote in his review 

of the volume, "At a time when China is busy emulating Taiwan and South Korea,

what is one to learn from China's experience? Since the late 1970s many critical 

and courageous Chinese scientists and economists have documented the enormity 

of pre-1978 environmental degradation and economic mismanagement. They have

been the driving force behind the current reforms and the spirit of learning from 

abroad." Smil went on to characterize biogas as "a large-scale failure" and 

biological pest control as "vastly exaggerated efforts while pesticide poisonings 

are common and traditional farming methods are disappearing fast."94
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Though I would argue that Smil dismissed too readily and absolutely the 

agricultural innovations of the Mao era, he was undoubtedly right that by the 

1980s the time for China to serve as a socialist model for other countries had 

passed. And with Deng Xiaoping's ascendancy in 1978, self-reliance had ceased 

to serve as an important inspiration for science within China—though it has been 

used in new ways to excuse the central state from responsibility for local 

economies. A study of science in China during the final decade of the Cold War 

would look very different. Interested readers could do no better than to consult 

Susan Greenhalgh's Just One Child, a fascinating study of the role of ballistic 

missile scientists in crafting Deng-era population science and policy. Where Mao 

had called for scientists to rely on China's masses, Deng called on scientists to 

control the numbers of those masses, now agreed to be entirely too massive, using

theories and technologies with the clearest of connections to Cold War science.95
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