
hina is clearly making progress in developing its capacity in Science and Technology 
(S&T) and innovation. The number of researchers and students in science, technology, 
engineering, and mathematics (STEM) disciplines, spending on Research and Development 
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(R&D) of government and business, and number and quality of publications and patents all suggest 
growing capacity.  

After decades of market reforms, China’s innovation drive and industrial policies received new 
impetus in the middle of the last decade with the promulgation of the Medium and Long-Term Plan 
for the Development of S&T (2006-2020).  This was in some ways a return to the focus of the Plan 
for the Development of Science and Technology (1956-1967) that helped China upgrade industrial 
and military technology. It can also be seen as reminiscent of the “Four Modernisations” coined by 
Zhou Enlai in the 1960s, which became the main vehicle for state support to technology development 
for the rest of the century.  

Though Deng Xiaoping’s reforms paid tribute to the “Four Modernisations” and “Technical 
Transformation” was a stated objective of SOE reforms, the main focus was on market development 
and reform of the state system.  Only with the transition of power to President Hu Jintao and Premier 
Wen Jiabao did a renewed focus on the role of the state in technology development emerge (Chen and 
Naughton, 2016).  The State Council declared the “whole-of-nation system for Science, Technology 
and Innovation” in 2010, which is still considered the core of China’s approach today (Cao, 2019). 
With the promotion of “indigenous innovation” since the launch of the Medium and Long-term 
Plan for the Development of S&T in 2006, the Chinese leadership seeks to create new innovative 
capabilities in Chinese firms that will reduce their dependence on overseas technology inputs (Baark, 
2019).

China now spends more than 2.2% of GDP (gross domestic product) on R&D, the second highest 
in the world after the United States based on absolute amount.  The number of patents has risen 
sharply since 2010, domestically as well as internationally (Jefferson, 2019).  Foreign patents filed 
expanded fivefold from 2010 to 2017 and China’s “total citation count” (number of patents multiplied 
by forward citations) increased from 4% to 7% that of the United States, even though the quality as 
measured by forward citations was reduced.  Over the same period the number of foreign patents filed 
by US companies in China increased by 50%.  Foreign patents are expected to triple by 2025, which 
would make China the fourth-largest filer after the United States, Japan and Germany.

The East Asian Institute organised a conference on “Innovation and China’s Global Emergence” from 25 to 26 July 
2019.  The conference topic was rather timely, the papers highly informative and substantive, and the discussion 
rigorous and focused on some of the key policy issues currently being debated in trade disputes involving China.  

This is a summary of what was presented and discussed.  



The sharp rise in China’s patent count was in part due to multinationals offshoring R&D to China.  
Co-invented and Chinese-invented patents assigned to multinational firms made up well over half the 
patent count until the end of the last decade.  This contrasts with the experience in Japan and Korea 
where most patents were filed by domestic firms during their take-off of R&D investment (Li, 2019).   

Despite the increase in R&D spending and patent count, China’s growing innovative capabilities has 
not or yet to be translated into higher productivity growth. In fact, productivity growth as measured 
by Total Factor Productivity (TFP) shows a drop based on micro data from China’s enterprise surveys 
and confirmed in macroeconomic data since the global financial crisis.  The slowdown in productivity 
growth is a worldwide phenomenon and explanations for it are still incomplete.  

One explanation is that technical progress is incompletely captured in GDP statistics; another is that 
more recent innovations are of lesser significance than earlier innovations.  A third is that innovative 
activity and S&T outputs only translate into productivity increases over longer periods of time.  A 
fourth explanation, which seems particularly pertinent to China, is that the economic stimulus staged 
since the global financial crisis has focused on building infrastructure and real estate, the benefits of 
which may not, or did not immediately show up in increased productive capacity.

Yet another explanation is that China’s innovation system remains more focused on volume rather 
than quality.  Domestically filed patents have risen very rapidly, but the number of internationally 
filed ones has been lagging.  Moreover, the number of renewal payments for patents has been limited, 
suggesting that the value of the majority of patents is still low.  Likewise for the number of scientific 
articles that has been growing more rapidly than their quality, as evidenced by backward and forward 
citations.  In part, the quality challenges are due to the recent rapid growth in both patents and articles. 
Analysis of projects supported by the National Natural Science Foundation of China suggests that 
more funding led to more publications and larger teams, but not higher quality (Hu, 2019).  In addition, 
the innovation system tends to encourage quantity over quality as government subsidies, promotions 
and bonuses are linked to the former rather than the latter (Huang, 2019). 

China’s industrial policy, in particular Made in China 2025 policy issued in 2015, has been more 
controversial than China’s S&T policy due in part to China’s size and spill-overs to the rest of the world.  
Furthermore, there has been confusion on the nature of the policy, which some argued was China’s 
attempt to massive import substitution and even dominate world markets in particular industries 
(Malkin, 2019).  This confusion is based largely on a working group document that identified the 
share of imports that China could, if needed, supply itself.  Communicating these numbers as targets 
has been damaging to the policy as it created a negative perception abroad.

The debate on industrial policy itself has seen a revival in the West as well as in China. The EU 
and various member countries have defined their industrial policy and Germany’s “Industrie 4.0” is 
said to have been an example for China’s policy. Authors such as Mariana Mazzucato (2015) have 
re-evaluated the role of the state in major technological developments in the West. She argues for 
“mission-driven” industrial policy, as opposed to industry specific policy.  Dani Rodrik (2004) and 
others consider industrial policy as important for the growth of developing countries and their move 
up the value chain, though the tools can be generic policies such as competitive exchange rates, rather 
than industry specific subsidies.  These emerging views contrast with more mainstream views that 
governments cannot pick winners and that industrial policy invites rent seeking to the point that net 
benefits turn negative.

China’s targeting of new or emerging industries for its industrial policy can be seen as a means 
to move up the value chain while avoiding sectors and industries in which other countries already 
have abundant intellectual property (IP), and therefore collect most of the rents.  The new industries 
identified by Made in China 2025 are seen by many to be the right ones.  They are  new information 
technology, numerical controlled tools, aerospace equipment, high-tech ships, railways equipment, 
energy savings, new materials, medical devices, agricultural machinery and power equipment.  These 
are quite similar to the industries identified by Germany, the EU and even the United States, which 
under the Obama administration identified a number of industries, including AI, biotechnology, 
nanotechnology and new materials. 

Technology transfer has been one of the more controversial aspects of China’s industrial policy.  
The controversy has been central to the US-China trade dispute.  There is sufficient evidence that, 
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until recently, China did pursue technology transfer, and sometimes in exchange for market access, 
which contravened WTO (World Trade Organisation) policies (Prud’homme, 2019).  At the same 
time, survey results among China-based US firms suggest that, for most, this is not a big issue: 
80% of companies surveyed were never asked for such transfer, and another 6% of companies 
were comfortable with the requests, whereas only 2% withdrew as a consequence of the request 
(AMCHAM, 2017).  Furthermore, technology transfer seems to be a bigger issue for European 
companies that invested in China.

Analysis suggests that technology transfer through joint ventures has been beneficial for productivity 
as well as the Chinese parent company (Qiu, 2019). In part this positive impact can be explained by 
the foreign investor’s selection of the joint venture partner, as well as the rents that accrued to the joint 
venture with access to modern technology. The positive effect of joint ventures seems to have become 
smaller since China joined the WTO, possibly because foreign enterprises became less constrained in 
investing directly in China, without a joint venture partner. 

The protection of intellectual property has greatly improved in recent years (Huang, 2019).  This was 
to accommodate pressures from other countries, as well as serve China’s innovative firms.  Progress 
has been made both in legal and regulatory protection, and in enforcement.  The establishment of 
special IP courts is generally seen as positive as it has allowed specialisation of judges in view of the 
complexities of patent and IP law. Most recently, the new Foreign Investment Law approved earlier 
this year includes provisions that explicitly ban forced technology transfer. Further progress can be 
expected with the proposed revision of the patent law currently pending in the legislature. These 
revisions would further increase statutory penalties for patent infringement and put requirements on 
defendants in IP cases that would allow for better determination of damages in infringement cases.  

Despite the large attention to China’s industrial policy, priorities in such policies are hardly reflected 
in its fiscal policy (Holz, 2019). Investment patterns in the People’s Republic of China are largely 
divorced from industrial policies. If anything, policy follows investment patterns rather than the other 
way around. Part of the reason may be that incentives are not strong enough for private actors to 
follow the policies, and since private firms dominate the key industries subject to those policies, the 
immediate impact is hard to discern.  Made in China 2025 is a case in point: the policy document does 
not contain any financial incentive—though these were included in subsequent documents.  A further 
cause for the absence of a link could be the decentralised nature of the implementation of industrial 
policy in China: most is implemented by local governments, which may have different priorities from 
that of the central government. Further, much of the support for innovations is channelled through 
the financial sector: government provides seed funding for new industries or strategic sectors (e.g. 
Industrial Guidance Funds), which are leveraged with state and non-state financial sector capital.

Case studies in industrial policy suggest a wide variety of approaches with varied success. In the 
automobile industry, evidence suggests that the reliance on joint ventures was less successful than 
the development of indigenous brands.  To some extent, this was due to joint ventures having little 
incentive to pursue R&D and relying on technologies from abroad (Yeung, 2019).  In contrast, 
indigenous brands, like Geely, had to develop its own technology, or acquire it through overseas 
investment. In telecommunications, the earlier attempts in 3G to set Chinese standards failed, but the 
experience gained helped local equipment suppliers in honing capacity, supported by the procurement 
policies of local telecom providers. This allowed local suppliers to increase their innovative capacity, 
and their IP share in 4G and now 5G (Gao, 2019).  In the latter, Huawei is now a leading firm globally. 

Chinese producers of mobile phones were also able to exploit the potential for innovation in global 
value chains to launch low-cost brand name smartphones in competition with the most advanced 
producers in the world; nevertheless, their reliance on imports of critical integrated circuits make 
these firms vulnerable to foreign trade policies (Xing, 2019). Moreover, weaknesses in the high-
tech sector of integrated circuits illustrate that longstanding efforts to develop Chinese capacity for 
production of sophisticated chips have thus far not resulted in state-of-the-art capabilities (Fuller, 
2019).
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