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Basic Research in China’s Scientific and
Technological Development Plans, 1949-2020

LI Meng'

Basic research (jichu yanjiu # 7 # 57) can be defined as any experimental or theo-
retical work undertaken primarily to acquire new knowledge of the underlying foun-
dations of phenomena and observable facts, without determining any particular or
specific application or use for it.> Nevertheless, the definition of basic research in
China has not been limited to such a scope. Rather, it has acquired unique character-
istics in the process of the evolution of its implications and the development of the
term. Concepts relating to basic research have already entered into the policy horizon
since the beginning of China’s scientific undertakings in 1949. In early policies,
basic research was called theoretical research, and in other documents, basic research
was divided into pure basic research and applied basic research. In the late 1980s,
the concept of fundamental-oriented research (jichuxing yanjiu #& &l £ #f %) came
into being and sparked discussions.? In recent years, the term “basic research” has
been used once again to refer to various policies and discourse systems.

As basic research has had a history of more than 70 years in China, scientific and
technological authorities and related major institutions have reviewed their respec-
tive policies in different periods. As early as 1987, the State Science and Technology
Commission (SSTC), i.e., the predecessor of the Ministry of Science and Technol-
ogy (MOST), commissioned the Chinese Academy of Sciences (CAS) to perform a
nationwide investigation of the status quo and the development strategy of basic re-
search in natural sciences, and as a result, the CAS compiled a report entitled Current
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Status and Future of Chinese Natural Sciences (1990).3 The SSTC also assigned two
other tasks: it presented a number of basic research policies and identified one hun-
dred basic research cases in China. In reference to the general situation more than
thirty years after the foundation of the People’s Republic of China (PRC), the former
task related to issues regarding basic research and development, and by selecting
ninety-nine rather successful and influential cases in the basic research field at the
time, the latter task showcased the achievements made in basic research since the
foundation of the PRC.# As the authority in charge, the MOST published books such
as Basic Research over Fifty Years in China (1999) and Thirty Years of the Scientific
and Technological Reform in China (2008), reviewing the developmental history of
China’s policies on basic research in various key points in time from an official per-
spective.® In 2009, at the sixtieth anniversary of the foundation of the CAS, Zhan
Wenlong, vice president of the CAS, reviewed the important role played and the key
achievements made by the CAS in basic research and summarized the leading and
driving effects made by the CAS in the planning and decision-making for basic re-
search in China during different periods.® In 2018, to commemorate the fortieth an-
niversary of the convention of the National Science Conference in 1978, Li Jinghai,
president of the Council of the National Natural Science Foundation of China (NSFC
Council), went through the history of the NSFC and presented the specific measures
implemented and the results achieved by the Science Foundation in funding basic

3 Quanguo jichuxing yanjiu zhuangkuang diaoyanzu, Zhongguo kexueyuan keji zhengce ju 42 &
H b A SR SR A AL, o B A e BHE R A ed., Zhongguo ziran kexue de xianzhuang yu
weilai # E B 4B 8 3F0% 5 & & (Current Status and Future of Chinese Natural Sciences)
(Chongging: Chongging chubanshe, 1990).

#Zhongguo jichu yanjiu baili ketizu & [E £ &k #F 5% G 1 R # 4. ed., Zhongguo jichu yanjiu baili
F [ £ A5 58 H ] (One Hundred Cases of Basic Research in China) (Beijing: Nengyuan chu-
banshe, 1990), 1.

5 Zhonghua renmin gongheguo kexue jishu bu ¥ # A K #£ fa [E £ % # A # ed., Zhongguo jichu
yanjiu wushi nian 1949-1999 = = £ & #f % £ 1 4 1949-1999 (Basic Research over Fifty Years
in China 1949-1999) (Beijing: Kexue chubanshe, 1999); Wang Gang # 4% ed., Zhongguo keji
gaige kaifang sanshi nian % [ # & # 7 s = + 4 (Thirty Years of the Scientific and Tech-
nological Reform in China) (Beijing: Kexue chubanshe, 2008).

6 Zhan Wenlong /& >C %, “Zhongguo kexueyuan jichu kexue yanjiu liushi nian = [E £ 5 [ 2 #t
B2 #t % <+ % (Sixty Years of Research in Basic Science of the Chinese Academy of Sci-
ences),” Zhongguo kexueyuan yuankan # & # % [z [ ¥ (Bulletin of Chinese Academy of Sci-
ences) 24:3 (2009), 217-229.
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research.” In addition, a number of scholars have carried out multi-dimensional stud-
ies of basic research and its policies, covering aspects such as the concept of basic
research, the funding system, and its effectiveness.®

As one of the traditional categories of scientific and technological activities, basic
research not only exists in every plan for scientific and technological development
in China, but has also formed diverse funding systems. This article aims to examine
the descriptions and design of basic research in China’s major plans for scientific
and technological development and summarize the development process of China’s
basic research policies from the perspective of scientific and technological planning.

Evolution of Basic Research as a Concept in Science and Technology
Policy

Basic research initially appeared as “basic science” and “theoretical research” in pol-
icy proposals on building a national scientific research system in China. In 1949, the
newly established CAS was assigned the mission of serving as a national scientific
research center and an institute for organizing scientific research endeavors nation-
wide. The Central Committee of the Communist Party of China (CPC) tried to pre-
vent the scientific community from misunderstanding that “the government only fo-
cuses on applied science and does not pay attention to basic science or theoretical
research.”® For this reason, the CPC decided that the CAS intended “mainly to study
theoretical issues in basic science and addressing essential scientific issues that play

7 Li Jinghai 2= # &, “Guojia ziran kexue jijin zhichi woguo jichu yanjiu de huigu yu zhanwang
REARFELIFREEMARNER S EZ (Review and Prospect on National Natural
Science Fund Supporting China’s Basic Research),” Zhongguo kexueyuan yuankan 33:4 (2018),
390-395.

8 Zhang Jiuchen 7 7L &, “Jichu kexue yanjiu: jiyu gainian de lishi fenxi £ 8l ##F % &£ T &
¥ 71 & 4 #7 (Basic Science Research: Concept-based Historical Analysis),” Ziran kexueshi yan-
jiu B %% ¢ # % (Studies in the History of Natural Sciences) 38:2 (2019), 127-139; Gong Xu
% f8 and Fang Xin 7 #7, “Zhongguo jichu yanjiu gaige yu fazhan sishi nian = [E 3 &b #F % %
# 5 % & 40 4 (Reform and Development of Basic Research in China [1978-2018]),” Kexuexue
yanjiu £ % Z #f % (Studies in Science of Science) 36:12 (2018), 2125-2128; Wang Yanyu F Z
T and Cheng Zhibo 2 & #, “Woguo jichu yanjiu zizhu tixi de lishi yange ji yanbian lujing fenxi
R E AR KB R B 7 N ¥ ROE R B AZ 44T (Analysis on the Historical Change of
China Basic Research Funding System and Evolution Path),” Keji jinbu yu duice # 3% # 3 5 %t
% (Science & Technology Progress and Policy) 28:22 (2011), 94-99.

® “Jianli renmin kexueyuan caoan % = A R ¥ [X ¥ £ (A Draft for the Establishment of the
People’s Academy of Sciences),” Zhongguo keji shiliao ¥ [ # 3 # %+ (China Historical Mate-
rials of Science and Technology) 21:4 (2000), 333-338.
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important roles in national economy,” and finally requested that the CAS take “de-
veloping basic science” as one of the six key tasks of the time.%° China’s first long-
term plan for scientific and technological development, i.e., the 1956-1967 Long-
term Plan for National Scientific and Technological Development (Twelve-year
Plan) (1956-1967 4 4 [ # % # A & B Z & #LX), was released in 1956. While
drafting the Twelve-year Plan, the Chinese and Soviet experts disputed over which
of the two terms, “basic science” and “fundamental science” (jiben kexue # A& £ ),
should be used.* The ultimately released plan chose the term “basic science.” Since
then, basic science and research in basic science have been included as key compo-
nents in China’s scientific and technological policies.

The 1963-1972 Ten-year Plan for Sciences (1963-1972 4£ + 4£ £+ 5 #1, %), devel-
oped in 1962, defined “basic science” as a concept corresponding to “technological
science,” which became one of the key objectives of scientific and technological
development in that stage. Although “basic research” appeared twice in the plan,
during a certain period of time thereafter, basic research was often regarded only as
part of the research contents in a specific discipling, not as an independent, core
category in science and technology policies.

In 1985, the SSTC, the State Planning Commission, the National Bureau of Sta-
tistics (NBS), and the State Education Commission jointly organized and carried out
the first National Science and Technology Census in China, which played an im-
portant role in understanding the general situation of science and technology in
China and establishing a reporting system in the field of science and technology.
Notably, they applied indicators that were made by taking account of definitions and
classifications in the Manual for Statistics on Scientific and Technological Activities
of the United Nations Educational, Scientific, and Cultural Organization
(UNESCO).*? From then on, basic research as a policy concept in China began to be
defined and used in compliance with international standards. In the Medium- and
Long-term Guidelines to National Scientific and Technological Development (1986-

10 “Zhonggong zhongyang dui Zhongguo kexueyuan dangzu <guanyu mugian kexueyuan gongzuo
de jiben gingkuang he jinhou gongzuo renwu gei zhongyang de baogao> de pishi # £ # 3 ¢t
ERFERAA (CRTENMFRTENEREFERASETEES S+ LR E) AR
(Comments of the Central Committee of the Communist Party of China on “Report to the Central
Committee on the General Situation of the Current Work and the Future Work and Tasks of the
Chinese Academy of Sciences” made by the Leading Party Group of the Chinese Academy of
Sciences),” in Hu Weijia # 4 1£ ed., Zhongguo keji zhengce ziliao xuanji 1949-1955 shang
[ B B FORH £ %8 1949-1955 | (Jinan: Shandon jiaoyu chubanshe, 2006), 100-112.

11 Zhang Jiuchen, “Jichu kexue yanjiu: jiyu gainian de lishi fenxi.”

12 | ju Shumei x| # #, “Woguo keji tongji fazhan gaikuang % [E %4 % it % B # 5 (An Over-
view of the Development of Statistics of Science and Technology in China),” Keji guanli yanjiu
4% & #E# 5 (Science and Technology Management Research) 2 (2007), 1-3.
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2000) (B K K # FF = A & B R4 [1986-2000]), “basic research” became an
independent concept and was considered one of the five central sections of the “Sev-
enth Five-year” Plan for National Scientific and Technological Development
(“tE 2 EMFHALEIX).

The First National Basic Research and Applied Basic Research Work Meeting,
which convened in 1989, exhibited that the importance of basic research had been
reconsidered and that basic research was being promoted at the governmental level.
The title of the meeting suggests that the two categories, “basic research” and “ap-
plied basic research,” gave birth to a new policy concept with more extensive impli-
cations. This concept was clearly defined as “fundamental-oriented research” in the
speech delivered by Song Jian, then-director of the SSTC, in the opening cere-
mony. 1* Specifically, fundamental-oriented research consisted of three types of
work: (1) pure basic research that mainly aimed to explore the unknown and to un-
derstand nature and that had no apparent application backgrounds; (2) targeted re-
search that had extensive application backgrounds or purpose but was aimed at ac-
quiring new knowledge, revealing new rules, and discovering new principles and
new methods; and (3) research that systemically gathered, identified, evaluated, ac-
cumulated, and comprehensively analyzed basic scientific data, materials, and infor-
mation so as to explore basic rules.** The introduction of the concept of fundamen-
tal-oriented research aimed largely at adapting to the political objectives and the de-
velopmental demand of the time. In 1985, the Chinese government started to reform
its scientific and technological system, emphasizing that scientific and technological
activities should fulfill the objective of boosting the economy. This guideline set the
tone for later scientific and technological development in China. Meanwhile, both
the political and scientific circles paid attention to the issue of how science and tech-
nology could boost economic and social development. Under these circumstances,
the concept of fundamental-oriented research, which was full of Chinese character-
istics, came into being. As renowned Chinese contemporary scientist Qian Xuesen
£ ¥ % (1911-2019) expressed, “modern basic research not only includes the pure
basic research in different natural sciences, but also consists of the basic research in
an extensive field of applied science and technology, i.e., fundamental applied re-
search, which covers a broad scope.”*® Therefore, “fundamental-oriented research”

3 Guojia kexue jishu weiyuanhui [ 5 #+ % # A Z 5 4 ed., Zhongguo kexue jishu zhengce zhinan
(kexue jishu baipishu disihao) F EI# ¥ A K KieH (HEHAGHE FTS) [A Guide
to China’s Science and Technology Policies (Science and Technology White Paper, VVol. 4)] (Bei-
jing: Kexue jishu wenxian chubanshe, 1990), 285-295.

14 Zhongguo jichu yanjiu baili ketizu ed. % [ # 7t #F 50 & ] % FL 4 ed. Zhongguo jichu yanjiu
baili, 1.

15 Gu jihuan & 3 et al. ed., Qian Xuesen wenji 5 4 % #& X & 5 (Collected Works of Qian
Xuesen, Vol. 5) (Beijing: Guofang gongye chubanshe, 2012), 385-390.
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is actually the combination of “pure basic research” and certain applied research, i.e.,
“fundamental applied research.”

Until 2000, when the Second National Basic Research Work Meeting was held,
the term “fundamental-oriented research” was gradually substituted with “basic re-
search” again. Nevertheless, the Opinions on Strengthening Basic Research Endeav-
ors, which was issued after the meeting, showed that, although the core concept
changed to “basic research” in the policies, the ranges of the three corresponding
types of work under “basic research” were still generally consistent with those under
“fundamental-oriented research.” They were “(1) explorative research endeavors
that mainly aim at understanding natural phenomena and revealing objective rules;
(2) targeted research endeavors that aim to address key scientific issues presented by
national economy, social development, and scientific development itself; and (3)
fundamental work that systemically investigates, gathers, identifies, evaluates, and
comprehensively analyzes basic scientific data, materials, and information so as to
explore basic rules.”®8 It is worth noting that the targeted research on “extensive ap-
plication backgrounds or purpose” in “fundamental-oriented research” was explic-
itly replaced by targeted research on “national economy, social development, and
scientific development itself.”

The Opinions of the State Council on Comprehensively Strengthening Research
in Basic Science in 2018 mentioned “research in basic science” again and divided it
into two categories: (1) “freely explorative basic research” that “focuses on scientific
issues aiming at exploring the unknown” and (2) “targeted basic research” that “is
closely connected with demands from economic and social development.”*” In fact,
except for the exclusion of the “fundamental work” from the previous three types of
work in basic research, this concept of “basic scientific research” generally contin-
ued to reflect the policy implications from 1989.

16 “Guanyu yinfa guanyu jiagiang jichu yanjiu gongzuo de ruogan yijian de tongzhi = T B & (%
FAnga A AR 58 TR & T & L) #3840 (Concerning Issuing the ‘Opinions on Strengthen-
ing Basic Research Endeavors’),” Keji bu, Jiaoyu bu, Zhongkeyuan, Gongchengyuan, Guojia
ziran kexue jijinwei A3, HEFH. TR, TEKR. BX G KFH ¥ %4 ZF (the Ministry
of Science and Technology, the Ministry of Education, the Chinse Academy of Sciences, the
Chinese Academy of Engineering and the Council of the National Natural Science Foundation of
China), http://www.moe.gov.cn/jyb_xxgk/gk_gbgg/moe_0/moe_7/moe_14/tnull_5824.html_(ac-
cessed on May 10, 2020).

7 “Guowuyuan guanyu quanmian jiagiang jichu kexue yanju de ruogan yijian & 4% %< T & & /i
58 A A AL S 5 % B % T & L (Opinions of the State Council on Comprehensively Strengthening
Research in Basic Science),” Guowuyuan, http://www.gov.cn/zhengce/content/2018-01/31/con-
tent_5262539.htm_(accessed on May 10, 2020).



Basic Research in China’s Scientific and Technological Development Plans 393

1949 Mixed use of such concepts as basic scientific and theoreti-
cal research

Sporadic appearances of the term “basic research,” which
was not an independent core concept

1985 Use of the concept of “basic research,” which complies with
international standards (by referring to the definitions and
classifications of the Manual for Statistics on Scientific and
Technological Activities of the UNESCO)

Introduction of the concept of “fundamental-oriented re-

1989 . . . . .
search,” which consisted of basic research and applied basic
research
Returning to the concept of “basic research,” whose implica-

2000 tions remain similar to “fundamental-oriented research”

Figure 1. Evolution of Basic Research as a Policy Concept

Basic Research in Plans for Scientific and Technological Develop-
ment in Different Periods

Scientific and technological development planning has served as one of the most
important components in the Chinese scientific and technological system. A scien-
tific and technological development plan served as a guideline in China’s scientific
and technological policies during a specific period. It exhibited the government’s
ideas and overall considerations concerning scientific and technological develop-
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ment, consisting of various aspects of scientific and technological development, in-
cluding strategic objectives, specific tasks, organization, and implementation. Since
1949, China has released 12 scientific and technological development plans, which
consist of both the regular five-year plans and the medium- to long-term plans ap-
plicable for longer periods. The basic research in each of these plans, the use of the
term, the implications of the concept, and the specific tasks assigned to it show char-
acteristics typical to certain periods.

(1) Basic Research as Basic Science

After its foundation, the PRC gradually established a planned economic system.
With reference to the Soviet experience, China started to implement its first national
economic “five-year plan” in 1953. The country’s planning in the economic field
also influenced its scientific and technological field. In the meeting on intellectuals’
issues held by the Central Committee of the CPC in early 1956, the premier Zhou
Enlai /& & 5k (1898-1976) requested that a long-term plan for scientific and techno-
logical development be worked out within three months under the leadership of the
SPC. Led and organized by the Science Planning Commission of the State Council,*8
hundreds of senior scientists and experts from the fields of science and technology
took part in the development of the plan. Furthermore, the Soviet government also
sent 18 experts to assist China with the job.® In December 1956, after undergoing
studies, discussions, and modifications for nearly one year, the Twelve-year Plan
was officially released. The Twelve-year Plan was the PRC’s first plan for science
and technology, and it has had profound impacts on later scientific and technological
planning. Although the term “basic research” did not directly appear in this plan, we
can find explanations of related terms such as “scientific theory,” “basic science,”
and “basic theoretical issue.” The plan not only set out fifty-seven essential scientific
and technological tasks within thirteen aspects, most of which included “various sci-
entific theoretical issues directly relating to national construction,” but also singled

18 The commission was previously called the Science Planning Group, which consisted of a total of
ten members from the CAS and various ministries and commissions. In February 1956, the group
was upgraded to the Science Planning Commission of the State Council. Vice premier Chen Yi
was appointed as the director of the commission.

19 Zhang Jiuchun 7 X % and Zhang Baichun 7 18 &, “Guihua kexue jishu: ‘1956-1967 nian kexue
jishu fazhan yuanjing guihua’ de zhiding yu shishi #1 %I B % # A (1956-1967 4 F ## K %
B Z ML) #%| = 5 52 (Planning Science and Technology: Working out and Implement-
ing the Long-term Program for Developing Science and Technology from 1956 to 1967),”
Zhongguo kexueyuan yuankan = [E £ 2 [z [ | (Bulletin of Chinese Academy of Sciences) 34:9
(2019), 982-991.
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out Task 56 as the “research on a number of basic theoretical issues in modern nat-
ural science.” Given inadequate human and material resources at the time, the plan
also selected twelve tasks from the aforementioned fifty-seven tasks as top priorities,
among which we still can find “a number of important basic theories in natural sci-
ence.” In addition, the plan specifically pointed out that the first eleven key tasks
consisted of their respective theoretical research, and that the twelfth key task was
the research on “a number of theoretical issues with universal significance,” while a
number of key areas in different natural sciences, including mathematics, physics,
and chemistry, were specified. Furthermore, “basic science” and “essential scientific
and technological tasks” were discussed as independent chapters. In the chapter,
“Development direction of basic science,” eight disciplines in basic science were
planned, namely mathematics, mechanics, astronomy, physics, chemistry, biology,
geology, and geography. The Twelve-year Plan also structured China’s scientific
research system, emphasizing that the CAS should “focus on developing research in
new scientific and technological fields and basic sciences and take on the responsi-
bility for exploring new directions and looking for new ways.” It also stressed that
universities should “attach importance to both basic theoretical research and research
on issues that have great significance to production development.”

After the objectives set out in the Twelve-year Plan were basically accomplished
ahead of schedule, the Ten-year Plan was released in 1963. In the development and
implementation stages of the Ten-year Plan, China faced a harsh internal and exter-
nal environment. On the one hand, due to political movements, scientific researchers’
enthusiasm was impaired. On the other hand, along with the deterioration of its re-
lationship with China, the Soviet Union annulled the treaty on China-Soviet scien-
tific and technological cooperation and withdrew its experts from China. As such,
the Ten-year Plan exhibited the resolution to re-establish the order of China’s scien-
tific and technological development. This plan listed “basic science” as one of the
objectives for scientific and technological development, and assigned a separate
chapter to it. Based on a summary of great significance and characteristics of basic
science, the plan clearly drafted ten-year development objectives from three aspects,
i.e., research results, scientific and technological talent, and the scientific and tech-
nological system. For the first time in China, it proposed forty-one key tasks and
made detailed explanations of the development directions of each field in basic sci-
ences. Unfortunately, because of factors including the Cultural Revolution, the Ten-
year Plan was disrupted after being successfully implemented for only three years.

The National Science Conference was held in 1978; Deng Xiaoping *§ /)N
(1904-1997), vice premier at the time, argued that “science and technology are pro-
ductive forces” at the opening ceremony of the conference. From then on, the role
and functions of science and technology in national construction began to receive
attention. This unprecedented conference symbolized that China entered a “spring
of science” after having been seriously disrupted and impaired during the Cultural
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Revolution for a decade.?® The Outline of the 1978-1985 Plan for National Scientific
and Technological Development (Tentative) (“Eight-year Plan Outline”) (1978-
1985 4 2 [ B # A & & ALK 41 [ K1) was passed in the conference after be-
ing discussed, studied, and developed by more than 20,000 people, and it became
the first plan for national scientific and technological development in China after the
country’s Reform and Opening up. Disrupted by the Cultural Revolution, the gap in
science and technology between China and the outside world was expanded again.
Therefore, we can see contents in the Outline that encouraged hard work for catching
up with the advanced international level. “Basic science” almost disappeared from
the Outline except that, when scientific research institutes were planned, the docu-
ment asserted that colleges and universities should have research in both basic and
applied science and that state and local research institutes should also appropriately
engage in research in basic science while focusing on research in applied science. In
the core content of the plan, the term “basic science” was replaced by a relevant
concept “natural science theory.” To bring China closer to the advanced level of the
world in some key scientific and technological fields in the 1970s, the plan compre-
hensively arranged research tasks in such aspects as natural resources, agriculture,
and industry and determined one hundred and eight key tasks therein. As a field amid
five other key fields, namely agriculture, resources and natural conditions, energy,
industry, and medicine and environmental protection, “natural science theories” in-
volve twenty-seven key tasks ranging from Task 82 to Task 108. In particular, af-
fected by the excessive optimism about the ongoing situation and the eagerness of
catching up with the advanced international level, the objectives set forth by the
Outline exceeded the realizable scope and were ultimately condensed to 38 state
scientific and technological research projects, which achieved rather good results as
a result of the condensation.?*

20 Guo Moruo FF ik # (1892-1978), then-president of the CAS, made a speech, entitled “The Spring
of Science,” at the closing ceremony of the NSC in 1978. Later on, the term “spring of science”
has been used to indicate the period of new opportunities in the development of China’s scientific
endeavors.

2L Fan Chunliang # % £, “Xin Zhongguo 70 nian keji guihua de chuangli yu fazhan — butong
shiqi keji guihua de bijiao #7 % & 70 F & & AXI B4 L 5 & B — T F o AR AR B9 iR
(Establishment and Development of New China 70-year Science and Technology Plan — A
Comparative Study of Scientific and Technological Planning in Different Periods),” Keji daobao
B4 2 4% (Science & Technology Review) 37:18 (2019), 31-42.
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(2) Basic Research Compatible with International Standards

For the purposes of further accelerating scientific and technological development
and shortening the gap with developed countries in the world and while the Eight-
year Plan Outline was still being implemented, the Chinese government started to
make preparations to draft a new long-term plan for scientific and technological de-
velopment. Engaging a great number of people, the 1986-2000 Plan for National
Scientific and Technological Development (19862000 4 4 [E £ 5 # A& & & #1.%1))
was developed stage by stage and was completed at the end of 1984. The plan was
divided into a medium-term plan, i.e., “Seventh Five-year” Plan for National Sci-
entific and Technological Development (Tentative); a long-term plan, i.e., Frame-
work Design Outline of the 1986—-2000 Plan for National of Scientific and Techno-
logical Development (Tentative) (19862000 4 4 [E £ 5 # A & B #L X\ 46 B 1% 78
NE[¥ £]); and the Outline of the 1986-1990 Plan for National Scientific and
Technological Development (Tentative), which covered all major traditional indus-
tries and six emerging technological areas.?

This fifteen-year plan expressly outlined principles including that “science and
technology must be dedicated to economic construction,” “full coverage is not pur-
sued,” and “a scientific and technological system with Chinese features should be
developed.” As an independent core concept, “basic research” reappeared in the key
chapters of the plan. The tasks set forth by the plan for basic research mainly con-
sisted of two aspects: (1) sticking to long-term development and arranging basic re-
search projects, and (2) complying with the rules of scientific and technological de-
velopment and strengthening fundamental endeavors. As such, forty-three key pro-
jects in basic research were proposed in the detailed “Seventh Five-year” Plan for
National Scientific and Technological Development (Tentative). More importantly,
this fifteen-year plan initiated the basic research foundation and project-funding sys-
tem in China: Generally coordinated under the plan, a number of national key labor-
atories in universities and scientific and technological research institutes were
funded and equipped under such entities as the State Education Commission (the
predecessor of the Ministry of Education), the CAS, the Ministry of Agriculture, and
the Ministry of Health in 1984. Furthermore, the CAS Science Foundation was up-
graded into the NSFC Council to guide, coordinate, and fund basic research nation-
wide in 1986.

22 7honghua renmin gongheguo kexue jishu bu fazhan jihua si # % A R 3t f B A ¥ AL B
1T %1 7] ed., Zhonghua renmin gongheguo kexue jishu fazhan guihua he jihua 1945-2005 nian =
e A RS Fn B A #H AR & B A X Fu it % 1949-2005 48 (Planning and Plans of Scientific and
Technological Development of the People’s Republic of China [1949-2005]) (Beijing: Kexue
jishu wenxian chubanshe, 2008), 77.
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When the plan was released, China was carrying out its first National Science and
Technology Census, which adopted the standards (including indicators, definitions,
and categorization) developed by such international organizations like UNESCO.
Over a certain period of time later on, terminologies in China’s scientific and tech-
nological policy began to be compatible with international standards. Therefore,
when the plan was implemented, the concepts relating to basic research also com-
plied with such standards.

(3) Fundamental-oriented Research in Line with National Condition

The National Basic Research and Applied Basic Research Work Meeting, which
convened in 1989, introduced the concept of “fundamental-oriented research” into
China’s policy-making circle. The concept included the existing term “basic research”
and the newly added “applied basic research.” This concept was used in both the
Eighth and the Ninth Five-year Plan periods.

The Outline of the National Medium- and Long-term Plan for Scientific and Tech-
nological Development ([ & # K ## % # A % J& 44 ) projected the prospects of
scientific and technological development in China from 1990 to 2000 and then to
2020. In the Outline, basic research and applied basic research were regarded as one
of the six development focuses, together with (1) agricultural science and technology,
(2) industrial science and technology, (3) science and technology in respect of social
development, (4) high and new technology and technological industry, and (5) sci-
ence and technology for national defense. In addition, the Outline also stated that
basic research and applied basic research should “aim at exploring science and ob-
taining macro socioeconomic benefits” and that funding should mainly come from
the continuous and steady fiscal support from the state.

Officially released in 1992, the 1991-2000 Ten-year Plan and the Outline of the
Eighth Five-year Plan for Scientific and Technological Development (1991-2000 4
BEHEALZETEARN A\ L+ R4 E) continued the mindset of previous
plans. Especially the doctrine that “science and technology must be dedicated to eco-
nomic construction; and economic construction must depend on science and tech-
nology” was taken as the overall guideline for China’s scientific and technological
development. The document set out the objectives of China’s fundamental-oriented
research in ten years regarding three macro aspects: disciplines, talent teams, and
organizations. It expressly laid out for the first time the objectives of quantitative
development of fundamental-oriented research as below: (1) during the Eighth Five-
year Plan period, the number of scientists’ voluntary projects in fundamental-ori-
ented research should be maintained around 20,000; (2) with reference to the demand
of national economy and social development, 200 to 300 key projects should be cho-
sen among the aforementioned voluntary projects; and (3) separate plans should be
developed for the basic research projects that might help China make breakthroughs
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by the end of the twentieth century. In terms of funding, this plan was consistent
with the Outline of the National Medium- and Long-term Plan for Scientific and
Technological Development. Fundamental-oriented research should continue receiv-
ing support from diversified sources, and inputs to fundamental-oriented research
should be “adjusted to an appropriate proportion.” According to the specific require-
ments of the plan, by the end of the twentieth century, the proportion of the funda-
mental-oriented research funding in the total research and development funding
should exceed 10%.

Although the Ninth Five-year Plan and the 2010 Outline of the Long-term Plan
for National Scientific and Technological Development (4 [E & 4 & B“ L B "1t X1
Fu 2010 K A X N E) was drafted in 1994, the State Science and Education
Leading Group, after discussions, decided not to officially release the plan in 1998.
Despite the fact that the plan had been designed to remain valid until 2010, the period
in which the plan was actually effective was from 1996 to 2000, the last five years
of the twentieth century. By then, China had already promoted the strategy of “in-
vigorating China through science and education,” in which science, technology, and
education were placed in an essential position in economic and social development.
We can see that the Ninth Five-year Plan and the 2010 Outline of the Long-term
Plan for National Scientific and Technological Development (for report only), which
is in place today, was in line with its preceding plan with regard for its mindset for
basic research development during the period. The development direction of the plan
was still to focus on the country’s strong basic science areas and to strive for making
breakthroughs while taking account three factors: national economic construction,
the demand of social development, and the trend of scientific development. Further-
more, the plan also specifically mentioned the construction of national key labora-
tories, major scientific projects and facilities, and state-level funding and support
plans for basic science from entities such as the natural science foundation system.

Although China addressed fundamental-oriented research to meet the demand of
its development after the reform and opening up in 1978, the use of “applied basic
research” can be traced back to the 1960s,% when the design of fundamental-ori-
ented research in policy plans fully exhibited philosophies of the Chinese govern-
ment, such that “science and technology are primary productive forces” and that sci-
ence and technology should serve economy and society. Led by the plan, China be-
gan to implement the National Key Fundamental-oriented Research Plan (“Climb-
ing Plan™) (I X & A F ath M 57 70 1 %I (2 & 31 K]) in 1992; in 1997, the National
Development Plan for Key Basic Research (& 5 & /& Z b #F %8 4 & #LX|) was de-
veloped, while the National Development program for Key Basic Research (““973

2 Lju Li #| 3z, “Jichu yanjiu jiujing shi shenme? a5 52 70 % & 4+ 4?2 (What Exactly Is Basic
Research?),” Keji Zhongguo F+4% = [E (Science and Technology in China) 2 (2002), 97-99.
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program”) (E X & & £ &b # % & &1+ X [973 i X]) was implemented.?* To-
gether with the NSFC, the two plans formed the basic research funding system at the
state level.

(4) Basic Research Returning to a Comprehensive Concept

Since the beginning of the twenty-first century, five scientific and technological de-
velopment plans have been released in China, including four regular five-year plans
and one medium- and long-term plan. Except for the Tenth Five-year plan issued in
2001, the remaining three five-year plans were formulated under the framework of
the medium- and long-term plan. The term “basic research” has come back and been
used as a comprehensive concept in those plans. Different representations of basic
research in the five plans reflect the changing attitudes of the Chinese government
toward basic research.

Released in 2001, the Tenth Five-year Plan for National Economy and Social De-
velopment: Special Plan for Scientific, Technological, and Educational Develop-
ment (Scientific and Technological Development Plan) (B R &7 fott & X B & +
MNHETRIF R ZH T AR LT [FHH L EAXI]) was China’s first scientific
and technological development plan in the twenty-first century, and it furthered the
country’s mindset of implementing the strategy of “invigorating China through sci-
ence and education,” and used “innovation and industrialization” as its guideline.
The plan expressly stated that China had to catch up to the world frontier level in a
number of scientific areas. The plan considered basic research as part of the efforts
by which China should strengthen its scientific and technological innovation capac-
ity, and placed it side by side with high-tech research and development. Regarding
specific tasks, basic research focused on three areas: (1) research on major scientific
issues, which involved six areas: agriculture, energy, information, materials, re-
sources and environment, and population and health; (2) disciplinary construction:
supporting humanities and social science in addition to traditional natural science,
and developing emerging disciplines, peripheral disciplines, and inter-disciplines;
and (3) explorative research: encouraging scientists to explore freely and supporting
steadily outstanding talents to engage in research. We can see that the promotion of

2 In March 1997, CPC and state leaders such as Li Peng (1928-2019), Li Langing (1932-), and
Song Jian (1931-) attended the Joint Meeting of Science and Technology Organizations and the
China Association for Science and Technology during the Fifth Session of the Eighth National
Committee of the Chinese People’s Political Consultative Conference (“CPPCC”). During the
meeting, the leaders listened to the speeches made by scientist representatives and proposed to
develop the “national development plan for key basic research.” The plan was later called the
973 program” for short.



Basic Research in China’s Scientific and Technological Development Plans 401

basic research was comprehensively reflected in this plan, while the “basic research”
mentioned in the plan was still a comprehensive concept covering both basic re-
search and applied basic research.

After a certain period of accumulations, China’s overall scientific and technolog-
ical level improved rather significantly especially in terms of the number of theses
and patents. However, there still existed considerable problems in aspects such as
the lower level of scientific and technological talent, and the limited capacity of sci-
entific and technological management and governance. To participate in the world-
wide scientific and technological competition more actively, China strived to clear
obstacles in scientific and technological development. In addition to the five-year
scientific and technological plans, the country organized again large-scale studies to
produce the Outline of the State Medium- and Long-term Plan for Scientific and
Technological Development (2006-2020) (& % # K #ft ¥ fo i A & B ALK NE
[2006-2020 4£]). The Outline has been the most comprehensive and influential plan
for scientific and technological development since the beginning of the twenty-first
century in China. The plan highlights “independent innovation,” and plans China’s
scientific and technological development over the fifteen years from 2006 to 2020.
As one of the special chapters therein, basic research involves four tasks. The first
task concerns disciplinary development planning. In addition to such traditional
basic disciplines as mathematics, physics, chemistry, astronomy, geography, and bi-
ology, the task also includes inter-disciplines and emerging disciplines that have
come into being based on overlapping and integration between existing disciplines
in science and technology and between natural science and humanities and social
science. The mindset and contents of the disciplinary development plan is basically
consistent with the previous plan, except that references to inter-disciplines and
emerging disciplines are more specific. The remaining three tasks consist of eight
frontier scientific issues, ten basic research projects addressing the demand of major
national strategies, and four major scientific research programs. These tasks are the
first specific jobs ever set out in such plans after basic research is further categorized.

Within the framework of the above-mentioned medium- and long-term plan,
China released three five-year plans for scientific and technological development in
2006, 2011, and 2016. With reference to the status and demands of scientific and
technological development at the time, the three plans made adjustments to the de-
sign of basic research. The National Eleventh Five-year Plan for Scientific and Tech-
nological Development (“Eleventh Five-year Plan”) (Bl X“+ — E"# ¥ # AKX &
# X)) was released in 2006 directly after the medium- and long-term plan, and,
therefore, was highly consistent with the latter in terms of both structure and content.
The plan started to place basic research side by side with frontier technologies and
dedicated special sections to the current major frontier issues that needed to be ad-
dressed in the basic research, the basic research areas needed by major national strat-
egies, and the major scientific research plans. The plan was basically consistent with
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the medium- and long-term plans in its content module and had only slight differ-
ences in the specific requirements for the issues and areas. After years of implemen-
tation and the management of scientific and technological programs, the Eleventh
Five-year Plan expressly stated that the management of scientific and technological
programs should be reformed and that China’s scientific and technological programs
should be divided into major special programs and basic scientific and technological
programs. Basic research programs were put into the category of basic scientific and
technological programs and consisted of freely explorative basic research and na-
tional objectives-oriented strategic basic research.

The National Twelfth Five-year Plan for Scientific and Technological Develop-
ment (“Twelfth Five-year Plan”) (E X “+ = Z & ¥ fu A & B # %) introduced
the philosophy of coordinated development of basic disciplines, which emphasizes
support of the development of the disciplines in which China had strength, increas-
ing support to weak disciplines, and lifting the overall level of disciplines by
strengthening the integration among different disciplines and by actively supporting
emerging disciplines. The plan briefly presented the “major scientific issues at the
frontier of science” that needed to be addressed at the time and only listed the major
research directions without giving any detailed descriptions. In “the area of studying
demand-oriented major scientific issues” section, the Twelfth Five-year Plan added
the “manufacturing and engineering science area” and deleted the content relating to
“major scientific frontiers” from the Eleventh Five-year Plan. Based on the four ma-
jor scientific research programs in the Eleventh Five-year Plan, namely protein re-
search, quantum control research, nanotech research and development, and repro-
duction research, the Twelfth Five-year Plan added global change research and stem
cell research and began to shift the direction of nuclear fusion power research with
the help of China’s participation in building facilities for the International Thermo-
nuclear Experimental Reactor (ITER). Furthermore, the plan stated again that China
should strengthen fundamental scientific and technological endeavors, including
carrying out scientific investigations; compiling and studying important scientific
and technological literature, local annals, classics, and drawings; and building and
sharing scientific databases, to be specific.

The National Thirteenth Five-year Plan for Scientific and Technological Innova-
tion (“Thirteenth Five-year Plan”) (“+ = Z"E K A # €] # #LX!) designs the de-
velopment of basic disciplines from the viewpoint of building a disciplinary system.
While it changes from “demand-oriented” to “objective-oriented,” basic research co-
vers three areas: (1) the basic research dedicated to the emphatic deployment of ma-
jor national strategic tasks becomes more specific compared to the previously spec-
ified areas, “manufacturing and engineering sciences” is divided into “manufactur-
ing in extreme environmental conditions” and “formation and forecast of catastro-
phes of sophisticated systems in key projects,” and “key mechanical issues in aero-
space and aviation” is added; (2) based on the previous plan, thirteen strategic issues
in science are put forward; and (3) basic research and advanced exploration in “gene
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editing, plainification of materials, neural chips, metamaterials, and accurate
mesoscopic measurement” are stated so as to provide scientific reserves for indus-
trial transformation and sustainable economic and social development. Given that it
keeps improving its comprehensive national strength and scientific and technologi-
cal competitiveness, China is expected to actively participate in and even initiate
international big science projects. Therefore, the plan proposes that China join the
ITER project, the Square Kilometer Array (SKA) project, the Group on Earth Ob-
servations (GEQ), and the International Ocean Discovery Program (IODP); the plan
also urges China to initiate and implement international big science projects in the
upcoming five to ten years. The construction of major scientific and technological
facilities and the implementation of scientific investigations and surveys are also
separately listed. Furthermore, the Thirteenth Five-year Plan also proposes for the
first time the coordination of supports for basic research and covers all aspects that
have significant impacts on basic research, e.g., the input system, the management
layout, integration between science and education, and the evaluation mechanism.

In most of the recent five plans, basic research emerged as a comprehensive con-
cept, while the five plans were consistent with one another in terms of their basic
philosophy of development; all of them reflected the characteristic features specific
to the development of basic science and highlighted the position and needs of
China’s governmental funding for science. In these plans, there were both forward-
looking layouts in a number of areas and specific schemes targeting strategic de-
mands. With reference to the requests of these scientific and technological plans,
five-year plans for “basic research” were released in 2006, 2012, and 2017, respec-
tively, in China.

Conclusion

As guidelines for scientific and technological development in specific periods,
China’s scientific and technological development plans have played an essential role
in the country’s scientific and technological policy system. Since basic research ap-
peared on the scientific and technological policy horizon, its concept, implications,
development direction, organization, and implementation in scientific and techno-
logical development plans have been modified continuously and have exhibited ev-
ident Chinese characteristics.

The changes in basic research as a concept in scientific and technological devel-
opment plans reflect the Chinese government’s understanding of and attitude toward
basic research during different periods. In the three scientific and technological de-
velopment plans before the reform and opening up, “basic research” was used for
terms such as “scientific theory,” “basic science,” and “basic theoretical issues.” In
terms of people’s understanding of the concept, basic research was limited to the
range of theoretical research, and greater focus from the policies was placed on the
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planning of specific disciplines such as mathematics, physics, and chemistry. After
the First National Science and Technology Census in 1985, with reference to the
UNESCO indicators, “basic research” as a concept was involved in the 19862000
Plan for National of Scientific and Technological Development, and its supporting
policies tilted toward pure basic research. Under the strategic guideline that “eco-
nomic construction must depend on science and technology while scientific and
technological work must be dedicated to economic construction,” China’s policy-
making circle introduced the concept of “fundamental-oriented research,” which was
further divided into basic research and applied basic research. In the later policies,
the implications of “fundamental-oriented research” and those of “basic research”
were generally consistent with one another. The “principle of sticking to integrating
the state’s objectives with free explorations” set out by the Eleventh Five-year Plan
accurately indicated the Chinese government’s expectation for basic research.

The basic research tasks proposed according to different scientific and technolog-
ical plans have reflected the status and trend of scientific and technological develop-
ment in China and revealed the Chinese government’s demand for basic research.
“A number of important basic theories in natural science” and the plan of the devel-
opment directions of eight disciplines set out in the Twelve-year Plan aimed at ac-
cumulating the country’s scientific reserves, given that, after the foundation of the
PRC, the country’s scientific and technological strength was poor, while the level of
disciplinary development was also low. The plans during a certain period after the
Twelve-year Plan mainly set out a number of major tasks and projects for basic re-
search in different fields, and in terms of specific contents, it still focused on science
itself. Starting from the plans that specified “fundamental-oriented research” as their
core concept, planners also introduced criteria of applicability while taking account
of the scientific value of tasks in basic research. The Outline of the State Medium-
and Long-term Plan for Scientific and Technological Development (2006—2020) and
the three following five-year plans went into further detail regarding the categoriza-
tion of basic research. In addition to disciplinary construction and free exploration,
they mentioned frontier scientific issues, major scientific research plans, and basic
scientific research work. Moreover, along with the gradual improvement of its sci-
entific and technological strength, one of the major tasks of basic research during
the Thirteenth Five-year period, i.e., from 2016 to 2020, is to increasingly participate
in international scientific and technological activities and to organize international
big science projects.

According to the deployment of its planning, China has gradually formulated its
basic research program and funding system at the state level. For example, universi-
ties and research institutes attached to ministries and commissions invested in and
equipped a number of state laboratories in 1984; in 1986, the CAS Science Founda-
tion was upgraded into the NSFC Council; in 1992, China began to implement the
Climbing Plan; and in 1997, the National Development Plan for Key Basic Research
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was developed, while the 973 program was implemented. The reform on the man-
agement of scientific and technological program set forth in the Eleventh Five-year
Plan divided China’s scientific and technological programs into two categories: ma-
jor special programs and basic scientific and technological programs. As one type of
basic scientific and technological programs, basic research programs highlighted
original innovation and focused on free explorative research and national objectives-
oriented strategic basic research. In 2015, China started a new wave of reforms on
scientific and technological programs, consolidating the scientific and technological
programs, special projects, and funds that had been managed by central authorities
into five types of scientific and technological programs, special projects, and funds.
Among them, we can still find the NSF, which is dedicated to funding basic research
and frontier scientific exploration.

As we can see from those plans during different periods, the financial support
from the Chinese government to basic research has been generally made in a steady
fashion. In the plans from different periods, the government has repeatedly stated
that inputs to basic research should “be adjusted to an appropriate proportion,” or
stressed that inputs to basic research should be increased. The 1991-2000 Ten-year
Plan and the Outline of the Eighth Five-year Plan for Scientific and Technological
Development even expressly proposed that, by the end of the twentieth century, the
proportion of China’s basic research funding in the country’s total research and de-
velopment funding should exceed 10%. Nevertheless, this proportion in China has
stood steadily around 5%. By 2018, this proportion had only reached 5.5%.% At
present, China is working on the formulation of the 2021-2035 State Medium- and
Long-term Plan for Scientific and Technological Development (2021-2035 4 E %
F K H1 B % B AL X). Both the position of basic research in the plan and the re-
lease and implementation of follow-up supporting these policies can be expected.

25 «2018nian quanguo keji jingfei touru tongji gongbao 2018 4 4 E & # £ # % A\ G it /A 4 (Sta
tistical Bulletin on National Scientific and Technological Funding 2018),” Guojia tongji ju [E %
41t B (National Bureau of Statistics of China), http://www.stats.gov.cn/tjsj/tjgh/rdpcgb/qgkijft
rtjgh/201908/t20190830_1694754.html (accessed on May 10, 2020).
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Abstract

Since the early years of scientific and technological development in the People’s
Republic of China (PRC), concepts relating to basic research have been applied
within the scientific and technological policy field. At times, basic research has been
called theoretical research, and other times it has been divided into pure basic re-
search and applied basic research. In recent years, basic research as an independent
comprehensive concept has been employed in various polices. Developmental mind-
sets and policy essentials of basic research have been reflected most fully and sys-
temically in scientific and technological development plans during different periods.
This article outlines the descriptions and designs of basic research as applied through
twelve scientific and technological development plans since the foundation of the
People’s Republic of China and summarizes the evolution of basic research in the
PRC from the perspective of scientific and technological plans. This article argues
that the changing concept and tasks of basic research in scientific and technological
development plans show the Chinese government’s understanding of and attitudes
toward basic research at different times. China has gradually formed its national-
level basic research plan and funding system. However, the future of basic research
and basic research policy in China still has significant room for improvement.

Keywords: basic research, scientific and technological development planning, sci-
entific and technological policy, People’s Republic of China (PRC)
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