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Abstract: 
This report provides a critical overview of China’s innovation and 

technology transfer in the context of globalization and the new industrial 
revolution. By doing this, we attempt to provide critical insights for relevant 

stakeholders – whether they be researchers, innovators, entrepreneurs, 
government officials, investors, or international organizations – in China’s 

development, innovation, and technology transfer. We illustrate three 
aspects related to China’s innovation and technology in comparison with 

other major players in the field.
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FOREWORD

China is a leading player in the global economy. It is 

also increasingly relevant in the science, technology 

and innovation (STI) domain worldwide. All actors 

in international value chains and markets – from 

companies to policy makers, and including research 

centres, technology parks and accelerators – need to 

understand the Chinese STI ecosystem and trends and 

challenges for technology transfer. However, many 

European STI actors still lack this understanding. To 

bridge this knowledge gap and to accomplish its 

mission of connecting and supporting European STI

actors in the Chinese market, ENRICH in China has published this China’s Innovation & 

Technology Transfer in the Global Context.

Launched in October 2017 with the support of the European Commission, ENRICH 

in China offers unique services for European research, technology and business 

organisations looking for a competitive presence in the Chinese market. With 

headquarters in Beijing, a regional branch in Chengdu and an European office located 

in Brussels, ENRICH in China provides customized services on soft landing, consultancy, 

business and research intelligence, training and events.  

Developed by high level professors of Tsinghua University – one of the leading 

organizations for technology transfer in China – this report provides an in-depth and 

comprehensive overview of the Chinese technology transfer system and the transition 

from national technology transfer mechanisms to university focused technology 

commercialization.

We hope the knowledge and information this booklet provides will improve the 

understanding of the Chinese STI ecosystem, leading to further collaboration between 

European and Chinese STI actors, and ultimately to more technology-based joint 

ventures and innovative business opportunities for all.



 “Innovation is the engine of economic growth in an increasingly 
knowledge-based global economy, but more investment is needed to help boost 
human creativity and economic output. Innovation can help transform the 
current economic upswing into longer-term growth.”

	 “The	 latest	figures	 charting	a	 rise	 in	demand	 for	 intellectual	property	
rights	 confirm	a	decade-long	 trend,	where	developments	 in	China	 increasingly	
leave their mark on the worldwide totals.”

Francis Gurry, WIPO Director General.
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INTRODUCTION

Innovation has been widely regarded as the most important driver for 
industrial upgrading and economic growth, ultimately further strengthening 
the sustainable competitive advantages of both companies and nations as 
well as driving global sustainable growth (Hu & Mathews, 2005; Chen, 2017; 
Chen, Yin & Mei, 2017). China, as a typical example of an emerging economy, 
has made remarkable progress in both economic growth and innovation. 

As China changes the global innovation paradigm, the power and pattern of 
its effects have gained worldwide attention. With significant development 
of innovation capabilities and technology transfer system in recent years, 
China has become an increasingly attractive place for investors to invest 
in new technology as well as innovators to transfer their technology and 
commercialize their inventions. For the purpose of global sustainable 
development, China’s emergence and progress on the global innovation map 
should not be perceived as a threat to the Western world (Ernst, 2011; Li, 
2017) but a useful model or promising potential choice for global innovation 
(J. Chen, Yin, & Mei, 2018; K. Lee, Chen, Li, & Kim, 2017; X. Li, 2009). An 
overview of innovation and technology transfer in China, including the most 
recent developments, its implications, and case analyses can help European 
innovators and researchers better understand relevant opportunities and 
challenges in China.

This report provides a critical overview of China’s innovation and technology 
transfer in the context of globalization and the new industrial revolution. 
By doing this, we attempt to provide critical insights for stakeholders – 
whether they be researchers, innovators, entrepreneurs, government 
officials, investors, or international organizations – in China’s development, 
innovation, and technology transfer. We answer three questions related to 
China’s innovation and technology in comparison with other major players 
in the field.

First, how well do Chinese companies, and China as a whole, innovate? Second, 
what is the current state of innovation, especially with regard to China’s 
university technology transfer (UTT) and innovation commercialization? 
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Third, what factors led to the progress in innovation and technology transfer 
entering the 21st century, and what challenges and opportunities remain? 

To answer these questions, we first provide an overview of China’s innovation 
capability and ranking in a global context by examining the overall input, 
output, performance, and global ranking of China; notable achievements 
are briefly discussed. In the second section, we give an overview of China’s 
technology transfer at the national and university levels, with a focus on 
UTT progress and policy changes, followed by a comparison with similar 
universities around the world. Section 3 provides a short but comprehensive 
framework for people who want to know further about China’s path towards 
innovation and UTT, including national strategy that drives innovation & 
commercialization, opportunities and challenges in the near future. 



EUROPEAN NETWORK OF RESEARCH AND INNOVATION CENTRES AND HUBS (ENRICH), CHINA

CATCH UP OPPORTUNITIES IN CHENGDU 

- 3 - 

OVERVIEW OF 
CHINA’S INNOVATION 

CAPABILITY & 
RANKING IN THE 

GLOBAL CONTEXT

1





EUROPEAN NETWORK OF RESEARCH AND INNOVATION CENTRES AND HUBS (ENRICH), CHINA

CHINA’S INNOVATION & TECHNOLOGY TRANSFER IN THE GLOBAL CONTEXT

- 5 - 

1 | OVERVIEW OF CHINA’S INNOVATION CAPABILITY & 
RANKING IN THE GLOBAL CONTEXT

Since the mid-19th century, global technological leadership has shifted from 
Europe towards the US (Huang & Sharif, 2016). Entering the 21st century, the 
world has witnessed the rise of China’s innovation capacity and innovation 
capability (Ernst, 2011; Someren & Someren-Wang, 2014; Huang & Sharif, 
2016). China has continuously invested in science, technology, and innovation 
(STI), aiming to move up in the global value chain, as well as forge a strong 
national innovation system to achieve greater economic growth and social 
transformation. Alongside efforts to take global leadership in economic 
growth and GDP (pp.3, GII, 2017), China has been trying to climb the rankings 
on the global innovation map through continuous STI-focused policy and 
effective implementation of the National Innovation-Driven Strategy (Chen, 
Yin, & Mei, 2018). But first of all, it is useful to have a big picture about the 
overall performance and ranking of China’s innovation capability with respect 
to the rest of the world. 

1.1 OVERALL PERFORMANCE AND RANKING 

A national action plan1 was launched in 2017 with a sweeping vision for AI 
development, aiming to attract talent from around the world to make major 
breakthroughs by 2025. As an MIT Technology Review paper argues, “The 
West shouldn’t fear China’s artificial-intelligence revolution. It should copy it” 
(Knight, 2017). This is a recent example of the effects of China’s STI policy and 
indicative of China’s desire to become a leading innovator. Since the launch 
of the reform and opening-up policies in 1978, China has put an immense 
emphasis on STI policy, allowing for remarkable economic growth. China has 
also been working towards a leadership role in global patent applications, 
academic research publications, R&D investment, and high-tech industry 
exports. As an example, China’s STI policy on building a high-speed rail 
network since early 2000s spur technological development and improved 

1 Please see the National Action Plan of AI development: http://www.gov.cn/zhengce/con-
tent/2017-07/20/content_5211996.htm
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the country’s transportation system as well as accelerate the innovation in 
the manufacturing industry (Chen, 2017; Knight, 2017). 

According to Bloomberg Innovation Index 20182, China ranks 19th in the 
world for innovation capability, moving up from 21st in 2017 (see Figure 1). 
The report notes, “China moved up two spots to 19th, buoyed by its high 
proportion of new science and engineering graduates in the labor force and 
increasing number of patents by innovators such as Huawei Technologies 
Co”. One significant change behind the improvement is that people in China 
have become more tolerant of failure, accepting it as a natural part of the 
innovation process – a crucial step towards creating an environment for 
cultivating talent, creativity, and entrepreneurship in the national innovation 
ecosystem. 

2 https://www.bloomberg.com/news/articles/2018-01-22/south-korea-tops-global-innovation-
ranking-again-as-u-s-falls

Figure 1 - Bloomberg Innovation Index 2017&2018: China+2 compare to 2017
Data source: Bloomberg Innovation Index 2018

According to Global Innovation Index 2017 released jointly by World 
Intellectual Property Organization (WIPO), Cornell University, and other 
partners, China ranked 22nd in 2016(see Figure 2), 3 spots up from 2015 
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3 See the European Innovation Report 2017

to become the first middle-income economy to place in the top 25 most 
innovative countries. 

Figure 2 - Global Innovation Index 2017
Data source: Global Innovation Index 2017

According to European Innovation Scoreboard 2017 by the European 
Commission, even though the European Union maintains a performance 
lead over China, this lead is narrowing, with China developing over seven 
times faster (EIS 2017). The report predicts a strong increase of China’s 
relative-to-EU performance from 80.6 in 2016 to 83.9 in 20183. Due to this 
increase, the gap between the EU and China is expected to decrease further.

1.2 INPUT, OUTPUT AND PERFORMANCE 

Ernst (2011) examined the impact of China’s innovation policy on the 
country’s innovative capacity and reviewed data on the speed of learning and 
catching-up that is transforming China’s production and innovation system. 
He found that both input indicators (R&D investments, number of engineers 
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and scientists) and output indicators (science and technology publications, 
patents) show that China has grown to rival the US, not only in price but also 
in technology. In the three decades since its opening to the world economy, 
China’s speed of catching-up in innovation has been truly impressive.

1.2.1 R&D EXPENDITURE

R&D expenditure in China has continued to increase in the past decades, 
even during the global financial crisis of 2008, during which most other 
countries reduced R&D spending (See Figure 3). According to the Ministry 
of Science and Technology (MoST), China’s spending on R&D reached 1.56 
trillion RMB ($235 billion) in 2016, with over 78% coming from enterprises. 

Figure 3 - Growth Domestic Expenditure on R&D in China (2000-2016)
Unit: RMB mn, Source: OECD

Gross domestic expenditure on R&D accounted for 2.1% of GDP in 2016, with 
a 17-year continuous growing streak (see Figure 4).
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Figure 4 - Growth Domestic Expenditure on R&D in China (2000-2016, by Percentage)
Unit: RMB mn, Source: OECD

Foundation’s (NSF) 2018 Annual Science & Engineering Indicators, China 
shares about 31.4% of worldwide R&D expenditure growth in 2015 (see 
Figure 5). 

Figure 5 - Contributions to growth of worldwide R&D expenditures, by selected region, country, 
or economy: 2000–15; Data 

Source: Science & Engineering Indicators 2018 Digest
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In fact, China’s domestic R&D expenditures amounts has grown faster than 
any other main countries or regions since 2008 (see Figure 6).

R&D Magazine Survey 2017 shows that China’s R&D funding surpassed that 
of Europe in 2016. At the current rate of growth (7.1% in 2017), China’s R&D 
expenditure is expected to surpass that of the US by 20264 (see Figure 7).

Figure 6 - Domestic R&D expenditures by selected country: 2000–15

Figure 7 - R&D Magazine’s 59th annual Global R&D Funding Forecast on China/US/ EU

4 Data Source: R&D Magazine Survey 2017, https://www.rdmag.com/article/2018/03/2018-glob-
al-r-d-funding-forecast-snapshot
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According to the MoST, the contribution of scientifi c and technological 
progress to economic growth increased to 56.2% in 2016, which means 
China is working towards becoming more research-intensive and innovation-
driven instead of labor-intensive.

1.2.2 RESEARCH AND CITATION VOLUME

China is also making progress in global research rankings: Based on an 
analysis conducted by Elsevier, China has garnered the second-most 
worldwide citations of academic research papers, just behind the US and 
ahead of the UK5. The number of papers published in the most infl uential 
international journals in various disciplines written by Chinese scholars has 
been ranked second in the world for seven consecutive years. Further, China 
has surpassed the US in research volume, according to the NSF in 2018. 
Even though China ranks fi fth by most-cited publication in 2016, the NSF 
report observes: “The US continues to be the global leader in science and 
technology, but the world is changing”, “The shifting landscape is already 
evident in terms of the sheer volume of publications: China published more 
than 426,000 studies in 2016, or 18.6% of the total documented in Elsevier’s 
Scopus database. That compares with nearly 409,000 by the United States” 
(see Figure 8).

5 See the newspaper: http://www.chinadaily.com.cn/world/2017-10/17/content_33340948.htm 

Figure 8 - S&E Articles by selected region, country, or economy: 2003–2016
Data Source: Science & Engineering Indicators 2018 Digest
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1.2.3 ATENT APPLICATIONS

Since 2000, China has experienced relatively consistent growth in the 
number of patent applications, both requested and granted – a reasonable 
result of continuous investment in R&D (see Figure 9). Globally, China ranks 
first in patent, trademark, and design filings in 2016, followed by the US, 
Germany, Japan, Korea, and France. According to World Intellectual Property 
Indicators 2017, “Worldwide filings for patents, trademarks and industrial 
designs reached record heights in 2016 amid soaring demand in China, 
which received more patent applications than the combined total for the 
United States of America, Japan, the Republic of Korea and the European 
Patent Office6.” 

6 http://www.wipo.int/pressroom/en/articles/2017/article_0013.html

Figure 9 - Patent Application Number and Patent Granted Number in China (2000-2016) 
Unit: thousand
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Figure 10 - Trend in Patent Applications for the Tope 5 Offices
Data Source: WIPO

“China received about 236,600 of the nearly 240,600 additional patent filings, 
accounting for 98% of total growth. Trademark applications jumped by 
16.4% to about 7 million, and worldwide industrial design applications grew 
by 10.4% to almost 1 million – both also driven by growth in China” (WIPO, 
2017).

If we compare China and other top patent offices around the world, the trend 
in Chinese patent applications becomes more prominent (Figure 10). China 
released its first Patent Law in 1985 and received its first patent application 
on April 1st, 1985 – very late compared to other offices. However, the amount 
of applications received and granted exploded since the 2000. After the 
global financial crisis in 2008, China put more emphasis on an innovation-
driven development strategy, calling for rapid growth in intellectual property 
creation, such as patents, trademarks, and designs. 

According to the World Intellectual Property Indicators 2017, “China received 
more patent applications than the combined total for the US, Japan, the 
Republic of Korea and the European Patent Office. 
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China received about 236,600 of the nearly 240,600 additional patent filings, 
accounting for 98% of total growth in 2016.” “Trademark applications jumped 
by 16.4% to about 7 million, and worldwide industrial design applications 
grew by 10.4% to almost 1 million – both also driven by growth in China.” 
As the director of WIPO, Francis Gurry, notes, “The latest figures charting a 
rise in demand for intellectual property rights confirm a decade-long trend, 
where developments in China increasingly leave their mark on the worldwide 
totals7.”

1.3 NOTABLE ACHIEVEMENTS

1.3.1 QUANTUM COMPUTING

Even though China is a latecomer country and a transition economy facing 
the issue of catching up to advanced countries rather than the promotion of 
innovation through private sector R&D expenditure (Hu & Mathews, 2005), 
we observe that China nonetheless has made impressive achievements 
in engineering technological innovation, including high-speed train, AI, 
quantum computer, new energy industry, and internet-based economy.

In the highly competitive field of quantum computing, China built the world’s 
first quantum computer in year 20178; the computer could supposedly do 
calculations 24,000 times faster than its international counterparts. While 
other tech companies like D-Wave and IBM have since managed to build their 
own quantum computers, what differentiates China’s quantum computer is 
the use of multiple photons, which is what gives its computing speed a boost. 
This breakthrough brought China a leading advantage in quantum device 
creation and benefits that may spill over to other industries. 

1.3.2 ALTERNATIVE ENERGIES

The main measurement of development, GDP, ignores social costs, 
environmental impacts, and income inequality (Costanza et al., 2014). With 
the effects of climate change becoming more and more tangible, economists 

8 Please also see: http://wallstreetpit.com/113417-worlds-first-quantum-computer/
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9 Please also see: http://www.xinhuanet.com/english/2017-05/18/c_136295598.htm 

and policymakers around the world have placed an emphasis on creating or 
finding more environmental friendly and sustainable energies. As BBC News 
notes, “Methane hydrates, also called ‘flammable ice,’ hold vast reserves of 
natural gas, is a new type of energy that hold high value. Many countries 
including the US and Japan are working on how to tap those reserves, but 
mining and extracting are extremely difficult.” However, “China has for the 
first time extracted gas from an ice-like substance under the South China 
Sea considered key to future global energy supply.” Chinese Minister of Land 
and Resources Jiang Daming (3rd R) announces the success in trial mining of 
combustible ice at sea, on a trial mining site in the Shenhu area of the South 
China Sea, May 18, 2017, this is a major breakthrough that may lead to a 
global energy revolution9. 

Combustible ice usually exists in seabed or tundra areas, which have the 
strong pressure and low temperature necessary for its stability. It can 
be ignited like solid ethanol, which is why it is called “combustible ice.” 
Even though China began research in methane hydrates almost 40 years 
later than the US and Japan, after two decades of continuous effort and 
indigenous innovation in developing theory, technology, and equipment 
for the discovery and exploitation of methane hydrates, China mastered 
combustible ice mining technology, which is another landmark achievement 
by Chinese people to bravely scale new heights of science and technology, 
and will have a profound impact on the revolution in energy production and 
consumption. This is a historic breakthrough and represents the indigenous 
innovation strategy as well as the advancement of engineering technological 
innovation.

1.3.3 HIGH SPEED RAIL

The third example can be the high-speed train, or so-called, Hyperloop 
technology. August 30th, 2017, China’s state-run space contractor, China 
Aerospace Science and Industry Corporation (CASIC), announced that it 
has started research on a “high-speed flying train” that it says will be able 
to reach top speeds of 4,000 km per hour (2,485 miles per hour). That is 
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10 times faster than the world’s fastest bullet train (which is also in China), 
four times faster than commercial flights, and over three times the speed 
of sound (1,225 km/h)10. The “flying train” concept is similar to that of 
the Hyperloop, a futuristic high-speed transportation system envisioned 
by Elon Musk in 2013. Western startups are now competing to reach the 
proposed 1,200 km/h speed of the Hyperloop. Even this type of technology 
has a long way to go in the future before commercialization, the successful 
experiment of “flying train” is a breakthrough which stands for the potential 
and competitive advantage of China’s engineering technological innovation 
leadership.

1.3.4 FIRM RANKINGS

More and more of the firms that place in the top 50 most innovative 
companies in the world hail from China. On the 2017 list of the World’s Most 
Innovative Companies ranked by FastCompany, six companies were from 
China, including Alibaba (11th), Tencent (12th), Xiaomi (13rd), BBK Electrics (15), 
Huawei (16), and Dalian Wanda (17)11. 6 companies from China also placed on 
Forbes’ World’s Top 100 Most Innovative Companies – Shanghai RAAS Blood 
Products (4th), Tencent (24th), Kangde Xin Composite Materiaal Group (47), 
Ctrip (55), Baidu (60), and Jiangsu Hengrui Medicine (82)12. More than half of 
the most innovative companies from China are internet-based, highlighting 
a new trend for Chinese firm-level innovation. Alibaba, for example, is 
China’s largest e-commerce company, presiding over a collection of online 
platforms including Tmall, Taobao, and the payment service Alipay. These 
platforms together create one of the most sophisticated and lucrative online 
retail ecosystems in the world. With business and science and technology 
forming a dual innovation ecosystem, Alibaba gradually built a “city brain” 
system based on the digital economy and data technology throughout China 
to achieve a huge economic scale and local community improvement (Chen, 
2017; Chen, Yin & Mei, 2018). On Singles’ Day 2017, within 24 hours, $25 

10 Also see: https://qz.com/1066455/china-aims-to-build-a-supersonic-flying-train-that-would-put-
elon-musks-hyperloop-to-shame/ 
11 See also: https://www.fastcompany.com/most-innovative-companies/2017/sectors/china 
12 See also: https://www.forbes.com/innovative-companies/list/#tab:rank 
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13 See also: https://www.forbes.com/sites/helenwang/2017/11/12/alibabas-singles-day-by-the-
numbers-a-record-25-billion-haul/#25fda4bb1db1

billion of transactions occurred, a 40% increase from 2016 ($17.7 billion) and 
more than Black Friday and Cyber Monday combined13. 

Another measure of innovation, off ered by MIT Technology Review, is how 
well fi rms combine innovative technology with eff ective business models. 
Every year, MIT Technology Review lists 50 Smartest Companies that can 
represent how well a fi rm’s innovation relates technology and its business 
model.

Before 2015, there were no Chinese fi rms among the top 10 smartest 
companies. Since 2015, Xiaomi, Alibaba, Tencent, Baidu, Huawei, and iFlytek 
have placed within the top 10. By 2017, there were nine Chinese fi rms 
(including 2 from Taiwan), ranking among the top 50 smartest companies, 
right behind the US (with 30 on the list). This is a signal that Chinese fi rms 
are catching up fast not only in technological innovation but also in business 
model innovation. For example, thanks to business model innovation and 
advanced logistics driven by big data and cloud computing, on Singles’ Day 
(November 11th), Alibaba splurged on 25 US$ billions of purchases within 24 
hours, a 40% annual increase from 2016 (which is 17.7 US$ billion), which 
is more than Black Friday and Cyber Monday combined. At the same time, 
Tencent, a Chinese internet-based social network and and gaming company, 
recently overtook Facebook to become the world’s most valuable social 
network company, carrying a market value of $526 billion by March 27th, 
2018. 

Figure 11 - Top 10 among the 50 Smartest Companies by MIT Technology Review from 2014-2017 
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As for fi rm growth in China, according to the UHY report, the total number 
of new Chinese startups doubled between 2010 and 2014, leading global 
startup growth rates. China was followed by the UK, India, Australia, the 
US, and Japan. As shown in Figures 12 and 13, there were 165.3 million 
new market entities registered in 2016, including new fi rms, household 
businesses, and corporative businesses. On average, 45,100 new market 
entities were registered every day in 2017, 16,500 of which were new fi rms14. 

Figure 12 - China’s Average Daily New Firms Number from 2006-2017Q3

Figure 13 - China’s Firms Number (2012-2017.9)

14 Please see also: http://www.saic.gov.cn/sj/tjsj/201710/t20171026_269949.html
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2 | OVERVIEW OF CHINA’S TECHNOLOGY TRANSFER: 
FROM NATIONAL TECHNOLOGY TRANSFER TO 
UNIVERSITY TECHNOLOGY COMMERCIALIZATION

2.1 OVERVIEW OF CHINA’S TECHNOLOGY TRANSFER 

President Xi Jinping observes that “Scientific and technological innovation 
is not just the research in the laboratory, but rather the transformation of 
technological innovation into a realistic driving force for economic and social 
development.” Since innovation and technological development ultimately 
lead to better capitalization and industrialization, one milestone in China’s 
technology transfer development is the State Council of China’s plan to 
build a national technology transfer system, for which the target is to build 
a basic national technology transfer system and a market of technologies 
by 2020, embedded with market-oriented technological transfer institutions, 
professionals, and extensive international cooperation under the Belt and 
Road Initiative15.

Innovation is not done for its own sake but for the momentum that it can 
provide to the continuous industrial upgrading, economic growth, social 
transition, and ultimately, improvement in human well-being (Bauer & 
Flagg, 2010; Jasinski, 2009; Kafouros & Wang, 2015). Since the Reform and 
Opening-up in the late 1970s, China has made great improvements in STI, 
as discussed in Section 1.2. China started emphasizing and investing in 
technology transfer even more entering the 21st century (A. Chen, Patton, & 
Kenney, 2016). In May 1996, China launched its first Law on Promoting the 
Transformation of Scientific and Technological Achievements – the starting 
point of the development of technology transfer in China. Following the 
1996 law, Regulations on Universities’ Intellectual Property Protection and 
Management was released by the State Council in April 1999.  

However, China’s path to technology transfer and commercialization was 

15 For more information, please see also: http://english.gov.cn/policies/latest_releas-
es/2017/09/26/content_281475886854922.htm
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hindered by controversial practices and institutional deficiencies. The 
technology transfer system did not mature as expected because of four 
reasons: lack of high-quality innovations, lack of institutional and cognitive 
legitimacy, weak IP protection, and weak demand within the labor-intensive 
economy (A. Chen et al., 2016; Jasinski, 2009; Yin, Wang, & Chen, 2017). 
To encourage healthy technology transfer in China, the National People’s 
Congress revised the Science and Technology Progress Law, in hopes of 
enhancing transfer and encouraging local governments to support research 
cooperation between industries and universities. When market demand shot 
up since 2008, it became a new driving force for China’s technology transfer. 
This is supported by statistics collected by China’s State Intellectual Property 
Office (SIPO): there was almost no patent licensing from universities to firms 
before 2008, then a sharp increase during 2008 and 2009. Yin, Chen and 
Wang (2017) argues this resulted from national government push, market 
demand of external technology for new product development, and the use 
of patents as a tool for attracting financial capital in the short term. 

Due to policy changes and increases in firm innovation capability, China’s 
technology transfer has improved quickly over the past few years. In 2016, 
the total contract revenue of technology transfer reached 1.141 trillion RMB, 
or $180.1 billion – this is the first time total revenue surpassed one trillion 
RMB in Chinese history, an increase of 15.97% compared to that in 2015. 
The total number of technology transfer contracts in 2016 reached 320,437 – 
an increase of 11.16% from 2015. As for technology transfer intermediaries, 
there are more than 1000 technology transfer local market platforms. Most 
of the technology transfer behaviors focus on the ICT industry, advanced 
manufacturing, alternative energies, environmental technology, and bio-
technology, taking about 80% of the total volume of technology transfer. 
Firms dominated the technology transfer market, providing more than 78% 
of the supply and 76.91% of the demand for technology16. 

In 2017, the technology transfer market grew even faster. The total number 
of technology transfer contracts was 367,586 – an increase of 14.71% from 

16 For more information, please see also: http://www.xinhuanet.com/2017-02/21/c_1120505922.
htm
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17 For more information, please see also: http://www.sohu.com/a/224463423_99916535

2016. The total contract revenue of technology exchange was 1.342 trillion 
RMB, or $211.80 billion – an increase of 17.68% from 2016. Firms remained 
the dominant players in technology exchange, constituting about 88.46% of 
participants, an increase of over 10% from the percentage in 2016. Though 
ICT was still the dominant technology field, city construction and modern 
transportation – two emerging technology areas – ranked second and third 
in exchange volume17.

2.2 OVERVIEW OF CHINA’S UNIVERSITY TECHNOLOGY TRANSFER 
(UTT)

Universities are the main players in the national innovation system as well 
as the national technology transfer system. In recent years, UTT in China 
has attracted more attention from the government and the research 
community (A. Chen et al., 2016).  Despite bringing economic and social 
benefits, university technology licensing remains a highly controversial 
practice in China due to contested ministerial interests and the ambiguous 
legal status of the practice. The MoST has a strong interest in promoting 
technology transfer and academic entrepreneurship from universities to 
further stimulate economic growth. The mission of promoting innovation 
from universities and building more university science parks departments 
was written into the National Medium and Long Term Plan for Development of 
Science and Technology 2006-2020. In contrast, the Ministry of Education (MoE) 
– the main regulator of universities – views commercialization as a diversion 
of universities’ resources and attention from the goal of cultivating world-
class research. In our interviews with the MoE, the MoE expressed substantial 
dissatisfaction with the idea of having university academics working part-time 
or full-time in industry before the passing of the amendments to the Law on 
Promoting	the	Transformation	of	Scientific	and	Technological	Achievements. The 
MoE emphasized that “scholars should stick to their roles as teachers and 
researchers.” Meanwhile, though the amendments to the Law on Promoting 
the Transformation of Scientific and Technological Achievements were 
passed in 2015 to further stimulate technology transfer from universities and 
research institutes, practitioners still find ambiguous and even contradictory 
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stipulations in other laws concerning the legal status of university intellectual 
property. Neither the state’s evaluation schemes nor third-party ranking 
schemes have incorporated universities’ technology licensing performance 
as a key indicator. To circumvent various regulative and legal barriers, 
universities have had to create new organizational structures and hire legal 
professionals, intellectual property managers, and technology agents. 

Chinese research universities didn’t engage in licensing activities on a large 
scale until after 2008 (A. Chen et al., 2016; Yin et al., 2017), partially due to 
the contested nature and ambiguous legal status of licensing. After 2008, 
previously labor-intensive industries realized the need to develop innovation 
capacities, generating a sharp increase in demand for technologies from 
universities and public research institutions.

Figure 14 - Total Number of University Licensing in “211 Project” Universities during 2008-2015

Figure 14 shows the total number of technology licensing contracts from 
100 sampled research universities from 2008 to 2015. We note a sharp 
increase in university technology licensing volume from 2008 to 2009 and 
great variation in licensing activities among universities. The most successful 
Chinese university18 in terms of commercialization – Tsinghua University – 

18 According to disclosure from university technology transfer offi  ces in 2016.
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received $89.7 million from technology transfer in 2015, comparable to the 
amount Stanford University received in 2014-2015 ($95.1 million from royalty 
and $3.2 million from liquidated equity) and almost double the amount 
MIT received in 2014-2015 ($45.8 million in total with 0.85 from liquidated 
equity). However, among the 100 research universities in our sample, 33 had 
zero technology licensing in 2015. In 2016, Tsinghua University received $97 
million, more than the amount Stanford University received in 2016 ($94.2 
million) and almost double the amount MIT received in 2017 ($53.6 million). 
For comparison, Cornell University received $15.3 million in 2017, 15% of 
that of Tsinghua University in 2016. This indicates that the best universities 
in China have been catching up quickly in technology transfer volume, 
especially after the State Council granted universities more freedom to deal 
with intellectual property such as patent licensing and patent transferring 
abilities.

Table 1 shows an international comparison of university technology 
commercialization among China’s Tsinghua University and universities, 
including Stanford University, MIT, and Cornell University. Tsinghua University 
received more patents than any of the other universities, which provides a 
relative advantage in technology stock for further commercialization. In fact, 
Tsinghua University licensed 287 patents in 2014 and 405 patents in 2017, 
more than the other universities. 

University Patent Issued Patent 
Licensing

Technology 
Transfer 
Revenue 
(million)

No. Start-ups 
Based on 
U-Patent

Stanford 
(US)1

289 (2016)
298 (2017)

141 (2016)
137 (2017)

95.10 (2015)
94.22 (2016)

26(2015)
32(2016)

Tsinghua 
(China)2

2086(2015-do-
mestic)2.1

530 (2015-inter-
national)
1890(2016-D)2.2

360 (2016-I)

287(2014)
405(2017)

89.70 (2014)
93.96 (2015)
97.01 (2016)2.3

18(2015)
31(2016)

Table 1 - University Technology Commercialization: An International Comparison
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MIT (US)3 328(2015)
301(2016)
296(2017)

105(2015)
112(2016)
122(2017)

45.8(2015)
53.6 (2017)

25(2017)

Cornell4 341(2017) 87 (2017) 15.3 (2017) 12 (2017)

Source: 
1.Stanford University OTL Annual Report: http://otl.stanford.edu/documents/otlar16.pdf 
2. TLO office and interview, 2.1: TLO slides 2.2: Tsinghua University official website, facts; 2.3: 
http://www.zuihaodaxue.com/. Notes, according to the Annual internal Report from TLO, total 
technology commercialization contract revenue in 2016 is 2.00471 bn RMB, equals 317.34 mn $. 
3. MIT facts: http://web.mit.edu/facts/industry.html 
4.Cornell University CTL annual report: http://www.ctl.cornell.edu/news/annual-report/

However, even though China’s government and universities are allocating 
more resources to UTT, overall technology transfer is still very low, especially 
from universities to industries. As shown in Table 2 and Table 3, according 
to the China Patent Survey Report by SIPO, the patent licensing and transfer 
rate in China is lower than the desired level, with no indicator reaching a 
rate greater than 10%. Even more alarming, the patent licensing rate of 
universities has decreased from 2016 (3.3%) to 2017 (2.5%), with invention 
licensing rate declining significantly. However, this might be due to a 
structural change making patent transfer more preferable than licensing for 
both firms and universities.  

Licensing rate Firm University Research
Institution Individual Total

Invention patent 7 5.8 5.6 8 6.7

Utility models 8.3 3 4.6 6.9 7.9

Design patents 9.1 2.1 6.7 12.9 9.5

Total 8.2 33 5.4 8.6 8.1

Table 2 - Patent Licensing & Transfer Rate in China, 2016
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Transfer rate Firm University Research
Institution Individual Total

Invention patent 5.6 3.8 6.6 7.7 5.4

Utility models 5.4 1.6 2.9 3.9 5.1

Design patents 5.7 1.3 6.3 9 6

Total 5.5 1.9 4.4 5.9 5.4

Transfer rate Firm University Research
Institution Individual Total

Invention patent 6.1 4.1 3.4 7.6 5.7

Utility models 5.6 1.7 3.4 4.3 5.2

Design patents 5.9 1.3 2.8 6.4 6

Total 5.7 3.0 3.4 5.6 5.4

Table 3 - Patent Licensing & Transfer Rate in China, 2017

Licensing rate Firm University Research
Institution Individual Total

Invention patent 7.4 3.4 6.6 12 7

Utility models 7.1 1.6 6.7 5.3 6.5

Design patents 7.2 1.0 19.7 7.1 7.1

Total 7.2 2.5 6.8 6.8 6.8
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3 | CHINA’S PATH TO INNOVATION AND UTT: MAIN 
DRIVERS AND CHALLENGES

3.1 FIVE MAIN DRIVERS FOR CHINA’S GROWTH IN TECHNOLOGICAL 
INNOVATION

The international community has for a long time been preoccupied with 
China’s innovation model (Richard, 2017). Reviewing China’s remarkable 
achievements in STI, it is important further ask: How well is China making 
the transition from a labor-intensive economy to an innovation-driven and 
knowledge-based economy? What is behind China’s innovation strategy?
 
Richard Li-Hua proposed a strategic model named “China’s embracing 
innovation” to refer the strategy of seeking common development, sharing 
resources, and win-win solutions (Li-Hua, 2014). Embracing innovation is a 
novel and innovative solution to a complicated social problem, which defines 
the concept of embracing innovation as a social innovation with Chinese 
characteristics (Li, 2017), rather a comprehensive perspective to reflect 
China’s STI performance in the past decades. 

On the other hand, Huang and Sharif (2016) identifies three sources of 
competitive advantage for China’s ascent in the global technology stakes: its 
massive domestic market, its centralized power and willingness to employ 
state-sponsored industrial policy and government support, and the process 
of globalization that continues to transform markets worldwide. However, 
they did not consider the effects of environmental change, institutional 
innovation, and entrepreneurship on STI policy. 

We identify five main drivers for China’s growth in technological innovation. 
First and foremost, China’s innovation growth is encouraged by national 
STI policy and implementation; second, China’s massive infrastructure and 
recent urbanization; third, informationalisation and its effects on industrial 
upgrading, economic transition, and firm innovation; fourth, globalization, 
which has driven China’s into a new era in which both the government and 
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1 National STI policy and efficient implementation

2 Initiated by infrastructure and urbanization

3 Led by informationalisation 

4 Driven by globalization

5 Supported by Entrepreneurship

Table 4 - Five Main Drivers for China’s Growth in Technological Innovation

3.1.1 NATIONAL STI POLICY AND IMPLEMENTATION 

As Martin (2016) points out, before the Great Depression, the government’s 
role in liberal market economies such as those of the US and UK were viewed 
as largely confined to fixing market failures, such as those in defense, health, 
education, and research (and more recently banking). If governments do not 
take risks in their policies, they may not have any spectacular failures, but 
they will not have any spectacular successes either. Western governments in 
general believe that markets should drive innovation (Ernst, 2011), and the 
role of government has been small due to politics and ideology, especially in 
the US (Martin, 2016). On the other hand, China’s government emphasizes the 
critical role of public policy in fostering indigenous innovation, accelerating 
innovation, participating in the globalization, and competing in the global 
value chain (Ernst, 2011; Someren & Someren-Wang, 2014).

The most recent milestone in STI policy is a national action plan providing 
“Three Steps to Global Innovation Leadership19” – the 2016 Outline of the 
National Strategy of Innovation-Driven Development (hereafter referred to as the 

19 Please see the original version of the Outline of the 13th Five-Year Plan for the National Eco-
nomic and Social Development of the People’s Republic of China: http://www.xinhuanet.com/
politics/2016-05/19/c_1118898033.htm 

firms can take the advantage of global innovation resources to catch up with 
mature economies; and fifth, China’s recent steps towards fostering greater 
entrepreneurship.
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Outline). In the Outline, the government notes that science and technology 
is a strategic pillar for boosting social productivity and comprehensive 
national strength and therefore must be placed at the heart of the country’s 
development. The Outline motivates STI policy by identifying innovation as 
the number one factor of driving development. 

The Outline identifies three steps for implementing the strategy of 
innovation-driven development, which are consistent, mutually-reinforcing, 
and possess the strategic goal of achieving China’s modernization:

• Step 1, China should become an innovative country by 2020 to provide 
strong support for a moderately prosperous society;

• Step 2, China should move to the forefront of innovative countries by 
2030 to lay a solid foundation for building China into a major economic 
power and a society of common prosperity;

• Step 3, China should become an innovation power by 2050 to support 
the building of a prosperous, strong, democratic, culturally advanced, 
harmonious, modern socialist country and the realization of the Chinese 
dream of national renewal.

One example is Chinese drone manufacturer DJI-Innovations (DJI), a company 
that astutely positioned itself in Shenzhen – a city that has been a growing 
global technological innovation center after China’s reform and opening-up 
policies. DJI has pioneered the development of drones, with its products 
gaining 80% of the global market share. With the contribution of enterprises 
like DJI, the production value of the seven “strategic emerging industries,” 
such as biology and the internet, has enjoyed an average annual increase of 
17.4% in Shenzhen, according to the MoST.

In accordance with the Outline, China has identified several strategic 
industries to build its competitive advantage. One recent example is the 
AI	 Action	 Plan20, which calls for domestic AI to match that developed in 
the West within three years, for China’s researchers to be making “major 
breakthroughs” by 2025, and for China to become a world leader in AI 

20 Please see the AI Action Plan: http://www.gov.cn/zhengce/content/2017-07/20/con-
tent_5211996.htm 
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technology by 2030. As Knight (2017) emphasizes, “the government’s call 
to action will accelerate what has already begun to happen. The country’s 
tech companies, led by the internet giants Baidu, Alibaba, and Tencent, are 
hiring scores of AI experts, building new research centers, and investing in 
data centers that rival anything operated by Amazon, Google, or Microsoft. 
Money is also pouring into countless startups as Chinese entrepreneurs and 
investors spy a huge opportunity to harness AI in different industries.”

3.1.2 INFRASTRUCTURE AND URBANIZATION 

Cities and urbanization play an important role in knowledge spillovers that 
generate economic growth and greater productivity (Andersson, Quigley, 
& Wilhelmsson, 2009). The characteristics of cities are also propitious to 
innovation and provide appropriate conditions for innovation diffusion. 
During the past two decades, Sha, Song, Qi, & Luo (2006) observes that 
“China has witnessed a rapid rate of urbanization and is faced with unique 
problems due to the country’s natural resources, history, society, economy, 
and culture.” Decades ago, a portfolio of highly effective policies created 
rural surplus labor making China the manufacturing hub of the world 
and also organized resources for building infrastructure, new cities, and 
massive residential housing projects. These policies have run their course, 
and sustaining the significant economic growth they brought represents a 
daunting challenge for China. From Figure 15, we see that the total urban 
population has seen continuous growth since 1978. Also, the rate of 
urbanization is accelerating, increasing from 17.9% in 1978 to more than 
56.7% by the end of 2016, signaling growth in both talent and market size. 
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Figure 15 - Urbanization in China (1978-2016) Source: World Bank

3.1.3 INFORMATIONALISATION  

Learning and information accumulation has been proven to play a major role 
in innovation and innovation diff usion (Feder & O’Mara, 1982; S. Li, Xu, & Zhao, 
2015; Rogers & Shoemaker, 1971; Swanson, 1994). In an era of revolutionary 
developments in basic information technology, innovation regarding its use 
in organizations has become increasingly crucial to competitive survival and 
success, not only for fi rms (Swanson, 1994) but also for national competitive 
advantage (J. Chen, 2017; Leamer & Storper, 2014; J. Lee, Kao, & Yang, 2014). 
In recent years, the Internet of Things (IoT) has drawn signifi cant research 
attention and has a promising impact on the future of the internet which will 
empower those connected with new capabilities (Li, Xu, & Zhao, 2015). 

Because of the great improvement in informationalization, both traditional 
industries and new industries that are based on internet have obtained a 
great advantage in productivity and technological innovation. China has an 
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ambitious high-tech development strategy, but high-tech development does 
not automatically bring about innovation. In recent decades, the Chinese 
government has launched high-tech development plans every five years 
and issued national strategies such as Made in China 2025 to promote the 
combination of informationalization and industrialization21. By the end of 
2015, 1.3 billion people in China had mobile phones, and the total population 
of internet users reached 274 million. 

The depth of integration of information technology in the national economy 
and society is key to providing sustainable power for economic growth. At 
present, the penetration rate of digital design tools in machinery, shipbuilding, 
automobile manufacturing, rail transit, and other fields has exceeded 85%; 
the numerical control rate of key processes such as those of petrochemicals, 
non-ferrous metals, coal, textiles and pharmaceuticals exceeds 65%; and 
large and medium-sized enterprises have an ERP equipment utilization rate 
of 70%. China has grown into the largest electronic information product 
manufacturing base in the world. By 2015, there were 60,800 electronic 
information industry enterprises above designated size in China, including 
19,900 electronic information manufacturing enterprises and 40,900 
software and information technology service enterprises. Total annual sales 
revenue reached 15.4 trillion RMB, an increase of 10.4%.

3.1.4 GLOBALIZATION  

Foreign direct investment (FDI) can benefit innovation activity in the host 
country via spillover channels such as reverse engineering, skilled labor 
turnovers, the demonstration effect, and supplier-customer relationships. 
Under the “Market for Technology” policy, China has become the largest 
recipient of FDI among developing countries in the 1990s. Since it gained 
entry to the World Trade Organization (WTO) in 2001, China has been 
adapting to become a global center for many different stages of production. 
Intensified globalization will continue to benefit Chinese companies in the 
coming decades, providing a third advantage in its goal to become a global 

21 Please see: http://www.gov.cn/gongbao/content/2017/content_5241931.htm 
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force in technology. 

On one hand, Chinese firms need not develop every advanced technology 
on their own in a globalized world. Backed by the government’s “go global” 
strategy, they can acquire such technologies through mergers and acquisitions 
abroad. On the other hand, as the economy grows and domestic companies 
move up the technological ladder, foreign multinational corporations will be 
increasingly tempted, or perhaps feel compelled, to bring their advanced 
products to the Chinese market, eventually even patenting their cutting-edge 
technologies in China. This will in turn generate the demonstration effect, 
labor mobility, and competition effects – or spillovers – to benefit local firms.

In recent years, China has been actively developing a new technology 
policy based on the promotion of its own technical standards through 
administrative action, institutional innovation, IP protection, and incentivizing 
firm R&D investment. By actively participating in the globalization, China will 
not only benefit from global value chain collaboration but also contribute to 
innovation around the world.

3.1.5 ENTREPRENEURSHIP   

Phan, Zhou, and Abrahamson (2010) observes that “entrepreneurship… 
is a multi-level phenomenon that begins with the combination of human 
creativity, financial resources, and technological capital; fostering the 
discovery and establishment of new ways to organize production processes 
and new institutional forms; and leading to such outcomes as venture growth 
and new ventures,” further noting that new venture growth is a defining 
characteristic of developing economies (Phan, Zhou, & Abrahamson, 2010). 
Within the largest transition economy in the world on the way towards a 
market-based economic system, entrepreneurship has been an important 
driver of the Chinese economy. Among all entrepreneurial activities, 
domestic entrepreneurial organizations, including private start-ups, 
townships, collective enterprises and transformed state-owned enterprises, 
have emerged as some of the most important (Yang & Li, 2008).

“China’s biggest strength for development lies in its rich human resources,” 
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noted Premier Li Keqiang. “The 1.3 billion Chinese people, of which over 
900 million are in the labor force and over 170 million have received higher 
education or acquired specialized skills, represent an infinite source of 
entrepreneurship and innovation22.” In order to better utilize Chinese 
human resources as well as the power of entrepreneurship, China launched 
a mass entrepreneurship and innovation initiative, greatly unleashing social 
creativity and benefiting market vitality.

The number of market entities in China increased by a daily average of 
40,000 in the past three years. 14,000 enterprises were registered every 
day on average, with about 70% of them active in business. The birthrate 
of new enterprises rose to 8,000 a day in year 2017, giving a strong boost 
to job creation and new wealth23. Mass entrepreneurship and innovation 
not only allowed new industries to flourish but also helped transform the 
country’s traditional sectors and accelerate the upgrading of the entire 
economy. Mass entrepreneurship and innovation has been observed to be 
an effective instrument of inclusive growth and will continue to be used to 
develop national innovation capabilities.

3.2 KEY CHALLENGES OF INNOVATION IN CHINA

Empirical research finds that China has already started moving away from 
a reliance on imported technology and equipment, instead using domestic 
R&D-driven innovation for the transition to a market economy in the past 
few decades (Clarke, Chelliah, & Pattinson, 2018; Guan, Yam, Tang, & Lau, 
2009; Someren & Someren-Wang, 2014). It has become clear that China faces 
policy challenges at every level when implementing the National Innovation-
Driven Strategy and driving industrial upgrading: These challenges include 
macroeconomic development, harnessing new sources of innovation and 
growth, energizing technological upgrading of existing industrial and service 
sectors, exploiting and entering new industrial and service sectors, fostering 

22 Please see: http://www.xinhuanet.com/english/2017-09/12/c_136603727.htm
23 According to the speech by Premier Li Keqiang at the opening ceremony of the Annual Meeting 
of the New Champions 2017, also known as the Summer Davos, held in northeast China’s coastal 
city Dalian.
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entrepreneurial startup companies and a culture of entrepreneurship, 
reforming higher education, creating world-class research institutes, training 
and attracting more innovation talent, improving the quality of life of the 
populace, fighting poverty, and contributing to peace and sustainable growth 
goals among global actors (Cai, 2012; J. Chen et al., 2018; Gu & Lundvall, 
2006; Lewin, Kenney, & Murmann, 2016). According to Clarivate’s, The State 
of Innovation Report 2017, “Although still on an upward trajectory, global 
innovation activity as a whole slowed down this year... That slowdown was 
driven largely by China”.

As Thomas Clarke et. al (2018) points out, “while Asian economies have 
achieved rapid industrial progress, as they reach the global technological 
frontier they need to develop new institutional capabilities for sustaining 
international competitiveness. Foundational institutions including education, 
research, law and finance require coordination around coherent national 
innovation systems to sustain commitment to innovative products and 
processes.” 

Here, we identify five major challenges that China has to deal with when 
building a more innovative nation (see Table 5).

1 Encouraging world-changing basic research and original 
innovations

2 Attracting the best talent and resources from all over the world

3 Balancing the paradox of open innovation

4 Building a core competence-based innovation ecosystem

5 Achieving poverty reduction, sustainable development, and 
peace

Table 5 - Five Major Challenges in Building a Most Innovative Nation

3.2.1 ENCOURAGING WORLD-CLASS BASIC RESEARCH AND ORIGINAL INNOVATION 

Basic research is seen as the basis for all other technological developments, 
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but contrarily, most Chinese enterprises are involved mainly in applied 
research (Sabir & Sabir, 2010). Even though China’s original innovation 
capability has markedly improved and produced many influential research 
outcomes in basic, frontier, and strategic high technologies, including 
high-temperature superconductor technology, quantum theory, stem cell 
research, and other subjects of basic research. Practical achievements 
include manned space and lunar exploration. However, compared to the US 
innovation strategy, China lacks original innovation and has a competitive 
weakness in basic research. China still lacks a reliable reserve of science and 
technologies as well as sufficient high-end professionals, and so the problem 
of other countries controlling core technologies remains to be resolved. 

To transition to a growth model based more on innovation and productivity 
growth and break the “Middle-Income Trap,” China has to find a way to 
encourage world-class basic research and create more original innovations 
by fostering indigenous innovation (Shang-Jin, Xie, & Zhang, 2017; Soete, 
2011).

3.2.2 ATTRACTING AND TRAINING TALENT 

While the government’s call for “indigenous innovation” has led to significant 
development in China’s STI policy (such as Spark 863, 211, Torch, and 973 
projects) and building collaborative relations between research institutions 
and industries (Lu & Etzkowitz, 2008), Chinese businesses still lacks human 
resources, especially small and medium-sized enterprises (SMEs) (Sabir & 
Sabir, 2010). Also, as a developing country, China is facing with the serious 
problem of brain drain – the international migration of skilled personnel in 
search of better quality of life, higher salaries, access to advanced technology, 
and more stable political conditions.  

China has gone through a dynamic process in which foreign sources of 
knowledge have played a critical role, particularly at the initial stage. As a 
result the channels used for foreign technology transfer have evolved with 
the rapid development of China’s technological base (Fu, Woo, & Hou, 2016). 
In 2006, China declared indigenous innovation to be a strategic priority and 
started shifting its innovation focus from external acquisition of knowledge 
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to internal creation of knowledge. However, the core element of indigenous 
innovation is human resources and talent, foreign and domestic. Thus, the 
main challenge of making breakthroughs in basic research and original 
innovation is attracting talent and resources from around the world while 
preventing domestic brain drain. 

3.2.3 BALANCING THE PARADOX OF OPEN INNOVATION

The concept of open innovation has recently gained widespread attention 
(Berchicci, 2013; Chesbrough, 2006). It is particularly relevant now because 
many firms are required to implement open innovation, despite the 
difficulties associated with managing these activities (Lichtenthaler, 2011). 
Both firms and nations often need to draw from, and collaborate with, a 
larger number of actors from outside their organization to obtain ideas and 
resources for innovation. At the same time, they need focus on capturing 
the returns from their innovative ideas as well as conducting indigenous 
research and development. The Chinese government and companies must 
learn to manage the paradox of open innovation – innovation often requires 
openness, but the commercialization of innovation requires protection 
(Laursen & Salter, 2014). Too much openness means innovators may run the 
risk of losing control of their creations and the motivation to invest in core 
technology, which in turn might give external partners or competitors an 
edge. In the future, it is crucial for both the government and firms to learn 
how to balance this paradox of open innovation. 

3.2.4 BUILDING A CORE COMPETENCE-BASED INNOVATION ECOSYSTEM

In a highly competitive world, no country or firm can survive or obtain a 
competitive advantage without a portfolio of core technology that can build 
core competence (Chen, 2017). In order to render exploration in innovation 
effective, firms and government need to align their internal processes to the 
external environment – they need to configure their firm to successfully absorb 
knowledge from external sources (Cohen & Levinthal, 1990; Martinkenaite & 
Breunig, 2016; Todorova & Durisin, 2007; Zahra & George, 2002). From the 
perspective of the innovation ecosystem, the best way to build a sustainable 
approach to innovation and obtain the advantage of ecosystem is to form 



EUROPEAN NETWORK OF RESEARCH AND INNOVATION CENTRES AND HUBS (ENRICH), CHINA

CHINA’S INNOVATION & TECHNOLOGY TRANSFER IN THE GLOBAL CONTEXT 

- 42 - 

a comprehensive innovation strategy with a competence-based innovation 
ecosystem that makes the best of actors inside and outside of the ecosystem, 
all while protecting the rights and position of focal players whether they be 
fi rms or countries (Adner & Kapoor, 2010; Euchner, 2014). The challenge 
that follows from this approach is how to apply better STI policy to build 
up national and regional innovation systems and accelerate the process of 
national technology transfer in order to promote the knowledge creation 
and commercialization (see Figure 16).

Figure 16 - Core Competence Based Innovation Ecosystem Framework; 
Sources: Chen Jin. Enterprise Innovation Ecosystem, Science Press, 2017

3.2.5 INNOVATION, POVERTY REDUCTION, SDG AND PEACE

During the 1980s and 1990s, China’s political and economic agenda was 
dominated by concerns of economic competition, growth, wealth creation, 
productivity, and effi  ciency, for which the key measurement was GDP. 
While GDP measures “everything except that which makes life worthwhile” 
(McGregor & Pouw, 2017), GDP measures mainly market transactions, which 
ignores social costs, environmental impacts, and income inequality (Costanza 
et al., 2014). China is not immune to the consequences of solely pursuing 
GDP growth, and must face serious challenges including air pollution, 
environmental damage, and poverty reduction.
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China has in the last three decades pulled millions of people out of poverty, 
decreasing the total percentage of impoverished people from 43.6% in 1990 
to 25.2% in 2014; the total population of the impoverished decreased from 
100 million in 2012 to 30 million by the end of 2016. Despite fast progress, 
poverty reduction remains a key challenge: The Chinese government aims 
to move all the impoverished to a better quality of life by 2020. At the same 
time, China must shift its growth pattern from wealth creation to innovation 
to better serve its people’s well-being and embrace socially responsible 
development, further contributing to global sustainable goals. 

3.3 KEY CHALLENGES OF CHINA’S UNIVERSITY TECHNOLOGY 
TRANSFER

From 2014 to 2016, with the support by the MoE, the Research Center for 
Technological Innovation in Tsinghua University designed and conducted 
the first survey focused on Chinese UTT. The purpose of the survey was 
to investigate the current progress of UTT development and identify key 
challenges and help prescribe future actions to improve UTT. The research 
team received 682 valid questionnaires from 682 universities in the mainland 
China. The sample covers most of the research universities that were core 
players in China’s technological innovation system, and now provide social 
service and knowledge to promote national and regional economic growth 
(A. Chen et al., 2016; Yin et al., 2017). 

As discussed in the Section 2, the current UTT rate is low. In response to 
the survey question on why so many patents are left in the desk instead 
of transferred to industries. The researchers found that although existing 
scientific and technological achievements in universities may be applied in the 
market, they first need to be combined with other scientific and technological 
achievements to better meet the market’s needs. Unfortunately, universities 
lack a good business model to transform the technology. The other part of 
the scientific and technological achievements need to be further exploited 
and developed before they can license or sale to firms. This indicates that 
our country should improve universities’ capabilities regarding the mining 
of the combination value of scientific and technological achievements. To do 
this, the government should promote the exploration of the business model 
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of UTT, build a specialized transformation team, and assist the secondary 
development of scientific and technological achievements. This will promote 
the transformation of science and technology into productive forces. 

The top 4 problems of UTT in China mentioned in response to the survey 
and interview include: flaws in the incentive mechanism of UTT, flaws in 
social system construction for technology transfer, university inattention, 
and ambiguity in the channels for technology transfer. The core problems 
affecting the motivation for researchers to engage in the UTT process is 
the incentive mechanism, which includes revenue distribution, the right to 
deal with the IPR, and contribution to tenure. This is consistent with findings 
in current literature (De Silva, 2016; Ferretti, Ferri, Fiorentino, Parmentola, 
& Sapio, 2018; Grimaldi, Kenney, Siegel, & Wright, 2011). Looking into the 
general factors affecting UTT, the researchers split problems into internal 
and external challenges.

The main internal problems of UTT are the lack of technology transfer 
specialists and inadequate evaluation and incentive mechanisms for 
researchers. The former results from the weak organizational capability 
of university technology transfer offices (TTO), which used to handle IP 
protection and have no incentive or experience to handle technology 
transfer. The latter is related to two mechanisms of UTT – one is the 
evaluation and pricing of technology, the other is income distribution for 
UTT royalties. Given these two challenges, even though some researchers 
and inventors expressed eagerness to apply their technologies into new 
products and change industries (Shane, 2004), they felt disappointed after 
talking with the TTO transfer team, who were willing but unable provide 
professional guidance (Goel & Göktepe-Hultén, 2018). After the State Council 
updated the Technology Transfer Law in 2015, the inventor’s share of total 
royalties increased from 15% to 70% - two times higher than that found in 
universities in the US and EU. This dramatic change in income distribution 
policy provided a strong incentive for researchers and inventors to engage in 
UTT or academic entrepreneurship. However, it remains a challenge for the 
TTO to evaluate patents properly, especially when state-owned assets are at 
risk in China’s context. Thus, the challenge of UTT is not only to increase the 
inventor’s share of the royalty but also to allow universities more freedom to 
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deal with the UTT and invest more resources in the organizational capability 
of the TTO.  

Among the main external problems of UTT, the first is weak support of 
government policy. This does not mean there is no support from the State 
Council – the State Council has released many new policies to encourage 
academic entrepreneurship and UTT in China, especially since 2015. However, 
as mentioned in Section 2, different departments have different goals and 
expectations for universities. The MoST tends to encourage universities to 
put more effort and resources into UTT, while the MoE is still struggling to 
balance the traditional mission of research and education and the emerging 
mission of serving regional economic growth. The tension between science 
norms and market norms (De Silva, 2016) and the tension between the 
functions of research universities and entrepreneurial universities (Brown, 
2016; Guerrero & Urbano, 2012) are still challenges in UTT development. 

The second external problem is that the local technology exchange market 
is not yet mature, which means information asymmetry and matching 
still hinder the knowledge flow from universities to industries. The third 
problem is the lack of supporting institutions and agencies. Bauer and Flagg 
(2010) finds that intermediaries are very important for bridging technology 
supply with demand. These institutions and agencies, including formal 
local technology transfer market and exchange rules, technology managers 
and IP agencies, only emerged a few years ago. Other external challenges 
include weak IP protection and an imperfect innovation and entrepreneurial 
environment. While these challenges remain pressing, visible progress has 
been made. Over 55% of Chinese universities have set up TTOs, and there 
were 11 intellectual property courts across China and more than 1000 
formal technology exchange markets or platforms by the end of 2017. The 
gap between science & technology research and market demand is quickly 
narrowing.
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3.4 NEW PERSPECTIVES FOR CHINA REGARDING GLOBAL INNOVATION 
LEADERSHIP

3.4.1 MISSION OF CHINA’S STI POLICY

In 2017, President Xi Jinping declared that China was entering a new era at 
the 19th CPC National Congress, in which the principal challenge regarding 
Chinese society has evolved into one “between unbalanced and inadequate 
development and the people’s ever-growing needs for a better life.” The 
mission of China’s STI policy is to advance towards the goal of a “better life” 
– fostering national creativity is key to the sustainable capability to continue 
economic growth, which in turn creates a social and environmental-friendly 
development model for the world to achieve peaceful development and 
poverty reduction.

3.4.2 CHINA’S PATH TO INNOVATION LEADERSHIP

After reviewing the paths towards innovation leadership, we find a dual 
path characterizing innovation capability improvement (see Figure 17). 
The first path is through supply-side basic research and core technology 
development, used by Germany, the UK, Japan, and the US; the second 
path is through demand-driven STI policy, a traditional catch-up strategy 
of emerging economies such as India and China. China is approaching the 
turning point between emerging and mature economies. In the future, China 
has two choices: It could continue along the demand-driven path, but a better, 
and perhaps faster, strategy is to combine the two paths by strengthening 
their respective advantages as well as building up new powerful tools of 
innovation.
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Figure 17 - The Paths Towards Innovation Leadership

3.4.3 FOUR STRATEGIC GOALS OF CHINA’S STI POLICY

There is no doubt that China’s innovation performance has improved 
signifi cantly, especially after the implementation of its proactive innovation 
policy entering the 21st century. China should continue to develop the 
fi ve drivers of STI as we have discussed above to push the road towards 
innovation growth. However, to attain global innovation leadership, China 
needs a set of updated perspectives and strategies. 

As Fu, Woo, and Hou (2016) notes, there are two bottlenecks in China’s 
innovation capabilities. One is creativity, because the Chinese education 
system emphasizes respect for and attention to existing knowledge and 
doctrine, rather than fostering critical thinking and challenging existing 
limits. The other is inequality in access to innovation resources required for 
supporting SMEs and cultivating world-class companies. We observe further 
that, regarding Chinese high-tech clusters, there is still excessive competition 
and lack of a soft environment: Lack of trust and cooperation leads to 
high transaction costs, and a majority of companies either do not focus 
on development of a soft environment or fail to collaborate with research 
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institutes (Sabir & Sabir, 2010). Therefore, we note four strategic goals of 
China’s STI policy: to further perfect the helix of STI; to further enhance 
science, technology and economy integration; to inject STI into the education 
framework; and to better integrate STI with China’s renaissance in traditional 
culture. 

3.4.4 FROM TI STRATEGY TO STI STRATEGY

Given the challenges and strategic goals of China’s STI policy, China needs to 
shift the focus of innovation policy from technological innovation to STI. The 
former is focused on enterprises and university-industry cooperation, while 
the latter is a new multi-dimension system to foster cooperation between 
leading enterprises, universities, and research institutes. 

The firm is the most dynamic and powerful actor. To cultivate world-class 
innovative companies, government should encourage industry-leading 
enterprises to formulate high-level research institutes, build R&D organization 
systems, and aggregate innovation talent. Further, governments need to 
motivate leading enterprises to collaborate with SMEs and research institutes 
to systematically lay out the innovation chain, offering overall solutions 
to industry science and technological innovation. This would allow China 
to cultivate a batch of innovation-oriented enterprises with outstanding 
core technology and integrated innovation capabilities that can lead major 
industrial development. Meanwhile, strive to have some enterprises join the 
top 100 innovation-oriented enterprises in the world.

At the industry level, STI policy has two parallel paths to further promote 
economic transformation and industrial upgrading. The first path is 
exploitation-oriented, helping the deep cultivation of traditional industries 
through lean innovation and craftsmanship with adaptive R&D. The second 
path is exploration-oriented, focusing on exploration of emerging industries 
(i.e. AI, IoT) and trying to achieve original and disruptive innovation by 
combining basic and applied research (see Table 6).
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Attributes First Curve Second Curve

1 Exploitation Exploration 

2 Deep cultivation of 
traditional industries

Exploration of emerging 
industries

3 Lean innovation, 
craftsmanship

Original and disruptive 
innovation

4 Adaptive R&D Basic and Applied Research

Table 6 - Two Curves of Promoting Economic Transformation and Industrial Upgrading

Regarding the education dimension, STI policy should provide incentives 
to build world-class universities, first-class disciplines, and world-class 
research institutes to create more original knowledge for innovation and 
more innovation talent. Specifically, STI policy needs to guide universities 
to strengthen basic research and pursue academic excellence, build 
comprehensive cross-disciplinary teams, form a batch of advantage subject 
clusters and high-level STI bases, enhance abilities of original innovation 
and innovation in socio-economical services, and promote a batch of high-
level universities and disciplines to become first-tier in the world. There 
can be four different types of Chinese universities in the future: teaching-
oriented universities, teaching and research universities, research-oriented 
universities, and entrepreneurial universities. But all these universities should 
aim to become more innovative. The ultimate purpose of STI in education is 
to actively cultivate all kinds of innovation talent that may serve as sources 
of innovation, including strategic scientists, innovative engineers, technical 
workers, and entrepreneurs (SEWEs). Cultivating innovation talent should 
be a common goal for both the science and technology system and the 
education system. Excellent innovation and entrepreneurial talent have at 
least four attributes: global citizenship and responsibility, critical and holistic 
thinking, risk-taking and risk management, and persistency and leadership.

Besides the firm innovation system, education system and research system, 
it is as, if not more, important to build a national system of technology 
transfer. A more productive helix ecosystem should not only include 
universities, industries and the government, but also include a linkage 
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system of knowledge transfer that helps improve the efficiency and efficacy 
of knowledge flow and knowledge commercialization. Within a Triple Helix 
“ecosystem,” universities, industries, and government interactions are 
argued to be core elements of regional economic growth in a knowledge-
based economy (Hair Awang, Yusof Hussain, & Abdul Malek, 2013). 
However, if there is a lack of financial services and business running (such 
as branding, IP operation, and technology transfer platforms), knowledge 
cannot be effectively transferred between universities, industries, and 
the regional innovation system. Therefore, the STI policy should not only 
emphasize the creation of intellectual property but also business running 
and commercializing intellectual property, which means STI policy should 
help guide the flow from papers and patents to products and product sales. 
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CONCLUSION AND 
OUTLOOK

4
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4 | CONCLUSION AND OUTLOOK

This report provides a critical overview of China’s innovation and technology 
transfer in the context of globalization and new industrial revolution. By 
doing this, we are trying to provide critical insights for relative stakeholders 
who are interested in China’s development, innovation, and technology 
transfer to know more about three aspects related to China’s innovation and 
technology in comparison with other major plays in the fields. 

In details, we first provide an overview of China’s innovation capability & 
ranking in the global context, including the overall input, output, performance 
and ranking, combined with typical firms or industry cases. Then in the 
second section, we give an overview of China’s technology transfer, including 
national and university technology transfer with a focus on university 
technology transfer progress and dramatic policy changes. Then we provide 
a short but comprehensive framework for people who want to know further 
about China’s path towards innovation and university technology transfer, 
including national strategy that drives innovation & commercialization, 
opportunities and challenges in the near future.  

In the future, China needs to continue investment in R&D, especially 
disruptive innovation via basic research under the guidance of the national 
innovation strategy. Further, innovation includes not only the experiments 
in laboratories but also the diffusion of which, allowing sustainable new 
knowledge for socio-economic development. To build a nation with global 
innovation leadership and world-class innovative firms, China should 
encourage basic research and original innovations, attract the best 
innovation talent and resources from all over the world, balance the paradox 
of open innovation, build a core competence-based innovation ecosystem, 
and continue to promote technology transfer through national technology 
transfer action plans. The ultimate goal is to achieve poverty reduction and 
sustainable, peaceful development through innovation and technology 
transfer. 
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