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Building an Innovative Nation in China Calls for Strengthening of Basic Research
in China’s Enterprises: Findings from Innovation Mapping of Enterprises in Major
Global Economies

Abstract

It is known that the innovation capacity of enterprises is an important indication for an innovation
economy and basic research is the source of science and technology innovation. Basic research is of
course mainly carried out by universities and public research institutions, so what role should China's
enterprises play in basic research has been a long-running debate. Here in this article, we first discussed
the connotation of basic research and clarified the importance of applied basic research to enterprises.
We then compared the innovation performance of enterprises in world's major economies in terms of
their R&D investment, scientific output including publications and PCT patent applications, and
competitiveness indicators. Furthermore, a visual landscape of innovation performance was formulated,
which clearly shows the advantages and disadvantages of enterprises in various economies. The
successful cases of some well-known enterprises prove that basic research is essential for leading
enterprises to maintain competitiveness. In the past 40 years, China's enterprises as a whole have made
great progress, but their basic research has been weak. This phenomenon may be attributed to the
historical context of our development. In the current stage of high-quality development, we propose that
substantially strengthening the basic research is of crucial importance for China's enterprises, especially
industry-leading enterprises and innovative enterprises, to improve their global competitiveness and build
a strong national innovation economy. In addition, the measures to strengthen the basic research for
Chinese enterprises are discussed.
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Figure 1 ~ Comparison between China and major developed
economies in expenditure on basic research by enterprises (2019)
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Drawn based on the OECD data®

®1 FEEFEEVEMARIHRESHSEMATZHPHELE (2019F)

Table 1 Basic research expenditure of enterprises in selected major economies and their proportion against the basic research
expenditure of the whole society (2019)

. 2019FHRERH (BH%T) SUREMHRSH & AR AR EBHEFE H
T - - R&DEZHLE HRE
R&D EBAR AV BB = SR
E3E 678596 102874 32582 156.16% 31.67%
FE 526222 31739 1206 6.03% 3.80%
SPiN 172137 21511 10288 12.50% 47.83%
EE 102989 15107 8800 14.67% 58.25%
JEE 72330 16399 3646 22.67% 22.23%
HE 56984 10229 3655 18.27% 35.73%

YR B AR REIE, B SR Y

*OECD Data, Measure: Purchasing Power Parity (PPP) Dollars- Current prices”

(3 National Science Board, National Science Foundation. The state of U.S. science and engineering 2022. (2022-01-18)[2022-07-10]. https:/

ncses.nsf.gov/pubs/nsb20221.

(4) OECD. Research and development statistics: R-D expenditure by sector of performance and type of R-D. [2022-07-10]. https://doi.

org/10.1787/data-00193-en.
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Figure 2 Comparison of the proportion of research papers
published by enterprises between major economies (2011—2021)
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Drawn based on the statistics of Clarivate InCites analysis platform®
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Figure 3  Distribution of the top 50 enterprises with published
research papers in major economies (2011—2021) according to
number of papers (a) and number of highly cited papers (b)
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Drawn based on the statistics of Clarivate InCites analysis platform ©

() Clarivate. InCites benchmarking and analytics. [2022-04-10]. https:/clarivate.com/webofsciencegroup/solutions/incites.
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Figure 4 Proportion of PCT applications against the total patent

applications in selected major economies (2020)
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Figure 5 Number of triadic patent families applications in major
economies (2019)
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Drawn based on OECD Main Science and Technology Indicators
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® Z4%5FEE R4 4E (CNIPA) « £E %45 (USPTO) . B #4154 (EPO) « B k%415 (JPO) . #HE 4R =5 (KIPO) .

@ XA EAR. BRAFNRHRRMNEHNRZXZFARE T HH Y, 2D ELEEHHAFRFETLAE AR F —R % F.

World Intellectual Property Organization. PCT yearly review 2021: The international patent system. [2022-07-21]. https://www.wipo.int/edocs/
pubdocs/en/wipo_pub_901_2021.pdf.

(9 World Intellectual Property Organization. WIPO IP statistics data center. (2021-11-01)[2022-07-20]. https://www3.wipo.int/ipstats.
OECD. Main Science and Technology Indicators. (2021-09-27)[2022-04-10]. https://doi.org/10.1787/eea67efc-en.
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Figure 6  Distribution of the top 5 economies of PCT publications by technology field (2021)
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Building an Innovative Nation in China Calls for Strengthening of Basic
Research in China’s Enterprises: Findings from Innovation Mapping of
Enterprises in Major Global Economies
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Abstract

It is known that the innovation capacity of enterprises is an important indication for an innovation economy and basic research is

the source of science and technology innovation. Basic research is of course mainly carried out by universities and public research institutions,

so what role should China’s enterprises play in basic research has been a long-running debate. Here in this article, we first discussed the

connotation of basic research and clarified the importance of applied basic research to enterprises. We then compared the innovation
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performance of enterprises in world’s major economies in terms of their R&D investment, scientific output including publications and PCT
patent applications, and competitiveness indicators. Furthermore, a visual landscape of innovation performance was formulated, which clearly
shows the advantages and disadvantages of enterprises in various economies. The successful cases of some well-known enterprises prove that
basic research is essential for leading enterprises to maintain competitiveness. In the past 40 years, China’s enterprises as a whole have made
great progress, but their basic research has been weak. This phenomenon may be attributed to the historical context of our development. In the
current stage of high-quality development, we propose that substantially strengthening the basic research is of crucial importance for China’s
enterprises, especially industry-leading enterprises and innovative enterprises, to improve their global competitiveness and build a strong

national innovation economy. In addition, the measures to strengthen the basic research for Chinese enterprises are discussed.

Keywords enterprise, global economies, innovation landscape, basic research
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