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Abstract : 
China, now the world's second-largest economy, is now the world's factory. What 

is perhaps less well known is that this country has embarked on a fundamental 
movement that should enable it, in the medium term, to join or even overtake the 

leading countries in terms of research and development. The importance of 
research and development in China’s economic take-off lies in its critical role as a 
driver of innovation, enabling the economy to diversify and position itself globally. 
Additionally, R&D investments promote the creation of skilled jobs and 
knowledge transfer, which are essential for sustainable economic development. 
The results demonstrate how R&D has been instrumental in shaping Chinas’s 
rapid economic growth and it’s future trajectory. 
Keywords: Research and Development Investment , Growth, Innovation; China 

Jel Classification Codes: H1,H50 
Introduction 
Over the first two decades of the 21st century, China has established itself as a 
global economic power, building on its miracle of investment- and production-led 

growth since its "open door" policy launched in 1978. China emerged as the 

world's leading manufacturing nation in 2010, ending the United States' 110-year 
reign. By 2013, it had also become the largest trading nation and, in 2014, the 

largest economy in terms of purchasing power parity (PPP). While China has often 

looked to the West for learning, its continuous economic growth has naturally 

spurred its technological ambitions. During this time, the U.S. share of global 
research and development (R&D) fell from 36.4% in 2000 to 25.6% in 2017, while 

China's share increased dramatically from 4.5% to 23.3% (in PPP terms). In 2019, 
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China reached another significant milestone by filing the highest number of 

international patent applications with the World Intellectual Property Organization 
(WIPO).(Aghion, et al., 2023) 

China, now the world's second-largest economy, is now the world's factory. 

What is perhaps less well known is that this country has embarked on a 

fundamental movement that should enable it, in the medium term, to join or even 
overtake the leading countries in terms of research and development. The first 

concrete results, particularly in terms of patents, are already remarkable. And the 

Chinese authorities have already planned the transition to an economy based on 
knowledge rather than production capacity, as illustrated by the words of President 

Hu Jintao in May 2010: by 2020, China will complete its transition from a nation 

of labour - by which he means unskilled labour - to a nation driven by skills.  (Guy, 
2011) 

Given this, it seems natural to ask the question of the role of research and 

development in China's economic take-off. In other words, has spending on 

research and development had a positive and direct effect on China's rapid growth? 
This article attempts to provide some answers to this question. 

Our paper contributes to the understanding of how research and development 

have driven China’s economic growth by analyzing key factors and outcomes. 
It is divided into three main parts. The first part presents a literature review 

on the relationship between research and development and growth in China. The 

second part aims to provide an overview of economic developments in China and 
the role of the integrated national innovation system (NIS). Finally, the conclusion 

summarizes the main findings and highlights further research issues and 

perspectives. 

Literature review 

Several studies have investigated the potential of china's progress in research 

and development: 

In her technical report titled "The Challenge of China’s Rise as a Science 
and Technology Powerhouse," Reinhilde Veugelers explores China's ambition to 

develop and leverage its own scientific talent. However, the country's strategy still 

relies on sending its increasingly skilled academics to top global institutions. China 

benefits from their return after they have enhanced their skills and networks 
abroad. The United States continues to be the top choice for Chinese students, 

fostering mutually beneficial science and technology networks between the two 

nations. This collaboration helps China progress while also allowing the U.S. to 
maintain its leadership in scientific innovation. 

In their study "Mapping US-China Technology Decoupling, Innovation, and 

Firm Performance," Han, Pengfei, Wei Jiang, and Danqing Mei (2020) observe that 
China's industrial policies aimed at promoting innovation lead to greater 

integration and reduced dependence over time. However, this process has not 

resulted in improvements in either productivity or the innovative capabilities of 

firms. 
 Study of Cao,Cong,  JeroenBaas,  Caroline  SWagner, and  Koen  Jonkers, 

“Returning  scientists and  the   emergence  of  China’s science  system,”Science  and  

Public  Policy,  April 202 In their study "Returning Scientists and the Emergence of 
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China’s Science System," Cao, Cong, Jeroen Baas, Caroline S. Wagner, and Koen 

Jonkers (April 2020) highlight the success of the Chinese government’s policies 
and programs aimed at creating a world-class science system, evidenced by a 

notable increase in high-impact scientific output. The data indicates that the 

mobility of students and scientists traveling abroad has significantly influenced the 

development of both China's science system and global scientific networks. 
 The Chinese government’s policy and programmes to build a world-class 

science system have borne fruit given the impressive rise of high impact science it 

produces. As shown in the data presented, the mobility (in and out) of foreign-
bound students and scientists has had a major impact on the development of both 

the Chinese science system as well as the global science systems. 

The study of Natasha Gilbert and Max Kozlov “The controversial China 
Initiative is ending — researchers are relieved” article published on 2022. The 

article shows the difficulties encountered by Chinese researchers and the solutions 

envisaged by the Department of Justice. 

The study of AGAB Akli “Application of R&D and technological 
innovation indicators. A comparative study between China and emerging countries 

in 2019 ».The article was published in the journal Forum for Economic Studies and 

Research in 2022; the researcher found that emerging countries have placed a 
premium on R&D and innovation activity. Emerging countries' interest in R&D 

activity differs from one country to another. According to the knowledge economy 

indicators, China is at the top of the rankings, followed by South Korea and India. 
By contrast, Brazil and South Africa are at the bottom of the ranking. 

The study of LAAJOUL Mouna and OULHAJ Lahcen “Financial 

Development And Economic Growth: The Case Of China”. The article was 

published in the french journal of economics and management in 2021, The 
empirical results show that the development of the financial system has played a 

positive role in growth in China.  More specifically, there is a long-term 

relationship between financial development, represented by credit to the private 
sector and stock market capitalisation, and GDP per capita.  

1. An overview of economic developments in china 

Economic growth is the most widely followed indicator for measuring the 

increase in wealth created in a country. It is the ultimate objective of all public 
policy, since sustained growth favours job creation and leads to an improvement in 

the population's standard of living. China stands out on the world stage for its 

dazzling growth, which has broken all records. An analysis of China's growth 
drivers reveals that the country's emergence was driven by the reform policy 

launched in 1978. This also involved the financial system, which developed with 

the reforms of the planned economy. 
China has made great strides on the industrial and technological fronts, not 

forgetting that the country owes its growth to research and development; this sector 

is strongly supported by the chinese government. china has embraced new 

technologies, which are driving the production of many of the country's products 
and inventions. for example, there are several factories using intelligent production 

lines to produce products and consumables. china has also succeeded in producing 
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a fully functional hospital in five days at the beginning of 2021 to deal with the 

covid 19 pandemic. to determine the power of a country we base ourselves on 
several factors, including its capacity for innovation (projects and technological 

advances) and this is what has enabled china to develop further and reduce its 

poverty rate. 

The country is also home to the world's largest land vehicle, the "Maglev" 
magnetic levitation train, which can travel at speeds of up to 600 km per hour. 

Numerous government investments in innovation and research are having a number 

of positive consequences for China.  
China also has major infrastructure, such as the world's largest airport in 

Beijing, in the shape of a starfish. So all the economic progress is thanks to 

research and development. 
During the COVID-19 pandemic, the Chinese economy recovered strongly, and is 

now back on the path of gradual slowdown that it followed before the crisis. The 

rebalancing from investment to consumption, from manufacturing to services, and 

from rural to urban exodus, was slowed by the pandemic, but must resume if the 
country is to achieve sustainable and inclusive growth. Against the backdrop of an 

investment-led recovery, investment efficiency remained low, a sign of persistent 

capital misallocation. Corporate debt has returned to pre-pandemic highs: 
borrowing has increased, reflecting both crisis-related and longer-standing factors, 

such as implicit guarantees for state-owned enterprises and other public sector 

entities. Slower growth and continued tax cuts will reduce the budgetary resources 
that could be devoted to making growth more inclusive, making it necessary to 

have stable sources of revenue from personal income tax and dividends paid by 

state-owned enterprises. Although the population is ageing rapidly, China can still 

reap the "dividends of reform" by taking steps to maintain a healthy and active 
population. China has focused on maintaining a healthy and active population. 

Since Deng Xiaoping began liberalizing the economy in the early 1980s, the 

country has seen one of the most remarkable growth surges in recent economic 
history. However, this growth has mainly been characterized by a catch-up 

strategy, driven primarily by high levels of capital investment and technological 

imitation, supported by foreign direct investment and China's accession to the 

World Trade Organization in 2001. 
 China's economic development has been spectacular, with average growth 

of 9.5% over the period 1978-2018, well above the global average of 2.9%. In the 

space of 40 years, China's GDP has increased 35-fold, from $293.6 billion in 1978 
to $10873 billion in 2018, while world GDP has tripled to $82892.7 billion in 2018 

from $26266.7 billion in 1978. This vertiginous growth has enabled China's GDP 

to rise to second place in the world after that of the United States, which stood at 
17856.5 billion dollars in 2018, and has increased the share of Chinese GDP from 

1.7% of world GDP in 1978 to 15.2% in 2018.  The figure below shows growth in 

China. 

 
 

Figure 1. Gdp growth china 
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Source: (The world bank, 2024) 

 

2. Research and development: the leading countries by research output 

and spending intensity in china 

a) The leading countries by research output 

In terms of research output, China ranks first globally in the number of adjusted top 

1% papers. Japan, averaging from 2018 to 2020, is positioned fifth in scientific 
paper production, following China, the U.S., Germany, and India, when using the 

fractional counting method to assess contributions to publications. Compared to the 

previous period, Japan has fallen one rank in total papers, two ranks in adjusted top 
10% papers, and one rank in adjusted top 1% papers. Meanwhile, China has 

overtaken the U.S. and now holds the top spot for adjusted top 1% papers. This 

analysis highlights the leading countries and regions regarding total papers and the 

adjusted top 10% and 1% papers based on citation counts in natural sciences. 
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Table 1.  The leading countries by research output 

a)  

 

 
Source:  (National Institute of Science and Technology Policy, OCT.2022) 

Comparing the shares of the number of adjusted top 10% papers by field, the 

shares In China, the shares of “Material science,” “Chemistry,” “Engineering,” and 

“Computer science/Mathematics” are high. 
The share of the papers top 10% papers in China by field  (%, 2018–2020, 

fractional counting method) 
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Figure 2.  Distribution of research by disciplines 

 

Source:  (National Institute of Science and Technology Policy, OCT.2022) 

For decades, the United States dominated the world when it came to the 

production of scientific knowledge, both in terms of quantity and quality. However, 
since 1994, the EU, considered as a bloc (including the UK), has overtaken the US 

in terms of quantity, measured by the number of scientific articles published in 

international peer-reviewed journals2. But the biggest change has come from 
outside the traditional scientific powers of the US, the EU and Japan: China now 

publishes more than any other country except the US. (Veugelers, July 2017) 

The ranking of leading countries, shown in the graph below, shows that 
China is right on the heels of the USA in this world of the happy few in global 

science. A subtle calculation, which takes into account the geographical origin of 

the authors of a publication to attribute points to the country, which makes it 

possible to free oneself from the growing phenomenon of co-publications which 
increasingly dominate world research. 

Yet this ranking shows that China has accelerated its approach to its strategic 

rival, particularly during the COVID-19 pandemic. And could this be partly due to 
the pandemic? Indeed, the United States is showing a curious decline in its share of 

global scientific output measured in this way in 2021 compared with 2020, a share 

which symbolically falls below the 20% mark. However, as there is often a gap of 
several months between the research carried out and its publication, the 2021 

ranking reflects the production of 2020 - and often the result of several years of 

effort and investment - and the 2020 ranking that of 2019. It's as if the restrictions 

on activity in 2020 have slowed down US laboratories, while Chinese laboratories 
continue to forge ahead at an accelerated pace. The table shows stagnation or 

decline on the part of most major scientific countries. China is the only country to 

show a marked change, taking its share well over the 15% mark. (Huet, 2022) 
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Figure 3. 

 
 

 
b) R&D expenditure intensity 

Research and development expenditure covers all current and capital 

expenditure, whether public or private, incurred with the aim of increasing the level 
of knowledge and know-how in the country. This expenditure covers both basic 

and applied research, as well as all experimental developments leading to new 

processes, new ways of doing things or new products. Over time, this has become 

an excellent indicator of a company's commitment to becoming or remaining a 
leader in innovation. 

Figure 4. R&D Expenditures 

 
Source:  (Aghion, et al., 2023) 
R&D expenditures of both China and the United States are measured in billion PPP 

dollars in figure 4. 
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Figure 5. Expenditure on Research and Experimental Development Activities 

(R&D) and Its Growth Rates 2018-2022 

 
Source:  (National Bureau of Statistics of China, 2023) 

China's emergence as one of the world's leading contributors to scientific 

publications, the massive growth in the number of doctorate degrees awarded to the 

country, making it the world's second largest producer of high-level graduates, and 
the strong growth in R&D spending, which places the country in second place after 

the United States, are all undeniable indicators of China's growing power. The 

number of Chinese publications now ranks China among the world's most prolific 
countries, second only to the United States and ahead of Japan. Over the past thirty 

years, a considerable number of new research institutes have been set up, and the 

administrative reform of the institutes that emerged during the emaoist period has 
been carried out over less than ten years. Beijing has become a preferred location 

for foreign R&D. Expenditure on research has also risen steadily in proportion 

(researchers' salaries, support for infrastructure such as national laboratories, etc.). 

(Oulion & Arvanitis, 2018) 
In 2022, expenditures on research and experimental development (R&D) reached 

3,087 billion yuan, reflecting a 10.4% increase from 2021 and accounting for 

2.55% of GDP. Of this amount, 195.1 billion yuan was allocated to basic research 
programs. The National Natural Science Foundation financed 51,900 projects. By 

the end of 2022, there were 533 state key laboratories, 191 national engineering 

research centers under new management protocols, 1,601 state-level enterprise 

technology centers, and 212 innovation demonstration centers. The National Fund 
for Technology Transfer and Commercialization established 36 sub-funds, totaling 

62.4 billion yuan. There were 1,425 state-level technology business incubators and 

2,441 national makerspaces. A total of 4.323 million patents were granted, a 
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decrease of 6% from the previous year, while 74,000 PCT patent applications were 

accepted. By the end of 2022, there were 17.879 million valid patents, including 
3.280 million domestic valid invention patents, resulting in a rate of 9.4 high-value 

invention patents per 10,000 people. Trademark registrations totaled 6.177 million, 

down by 20.2% compared to the previous year. Additionally, 770,000 technology 

transfer contracts were signed, valued at 4,779.1 billion yuan, marking a 28.2% 
increase from the previous year. The percentage of citizens with scientific literacy 

in China reached 12.93%. (National Bureau of Statistics of China, 2023) 

China's rapid rise as a significant economic and technological force has sparked 
concerns in the West that it may soon surpass advanced Western economies. 

Indeed, Figure 6 illustrates that the influx of patents registered by the Chinese 

National Intellectual Property Administration has not only matched but has even 
overtaken the number of patents registered by the United States Patent and 

Trademark Office (USPTO) (Aghion, et al., 2023) 
Figure 6.  Number of patents granted in China and in the United States 

 
Source: (Aghion, et al., 2023) 

Over the past decade, contributions from Chinese scientists to international 

publications have consistently risen (NSF, 2018). In 2017, China ranked second 
globally in the number of articles published in Scopus-indexed journals, accounting 

for about 19% of the total, up from 10% in 2005. Between 2000 and 2012, China’s 

share of the top 1% most-cited articles grew by an average of 0.85 percentage 
points per year. In 2005, China contributed 5% to the top 10% of cited articles 

(normalized by field), and by 2017, this figure had increased to 9%. Although 

China remains slightly below the global average of 10% for high-impact 

publications relative to its total output, it has seen significant growth in the share of 
high-impact articles while exponentially increasing overall publication output. 

When looking at the non-normalized share of the top 10% most-cited 

articles, the increase is even more pronounced, tripling between 2005 and 2017. 
The slower growth in China’s normalized share of top-cited articles is attributed to 
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the lower citation weights in fields like chemistry and engineering, where China is 

particularly specialized.  (Cao, Jeroen, Caroline, & Koen, 2020)   
 

3. Factors behind China’s high scientific and technological performance 
In the early 1990s, China set up an integrated national innovation system 

(NIS), which ushered the country into the era of knowledge-based economies. The 
Chinese NIS is based on the contribution of various players and knowledge. The 

Chinese NIS relies on the contribution of various players and the interactivity they 

weave between them (government, local authorities, universities, research 

institutions, businesses, etc.). For example, to support SMEs, public research in 
China is geared towards industrial segments. Once this research has been finalised, 

private companies are strongly encouraged to apply the technologies developed by 

public research establishments to industrial production. Public research in China is 
reinvested much more in SMEs, which are often launched by or with academics.  It 

is vital to stress that "almost all of China's world-renowned companies, such as 

Haier, Lenovo, Huawei and other champions, are former state-owned enterprises". 
These SMEs started small and became giants thanks to the support of public 

research, which accompanied them in their growth cycle. "These companies 

benefited from the technologies, R&D and skilled labour available in technical 

institutes or State industrial research centres". As a result of China's innovation 
system, scientific cooperation between universities and companies is also highly 

mobilised in China, to such an extent that in order to support innovation, 

"technologies developed in public or university laboratories are even used by start-
ups without this use being the subject of a contract". (AGAB, 2022) 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 



 

 

 
 

 
Review  MECAS                                                                                                         V° 20/  N°2 / December 2024  

 

77 
 

Figure 7.  Factors behind China’s high scientific and technological 

performance

 
 

 
Source : (AGAB, 2022) 

Chinese universities play a crucial role in technological development through 

several key contributions: 

1. Research and Innovation: Many universities engage in cutting-edge research, 
leading to innovations in various fields such as AI, biotechnology, and materials 

science. 

2. Talent Development: They produce a large number of skilled graduates in 

STEM disciplines, fueling the workforce needed for high-tech industries. 
3. Collaboration with Industry: Partnerships between universities and businesses 

facilitate technology transfer and commercialization of research findings. 

4. Startup Incubation: Universities often support entrepreneurial initiatives by 
providing resources, funding, and mentorship for startups. 

5. International Collaboration: Many institutions collaborate with global 

universities and research centers, enhancing knowledge exchange and innovation. 
6. Government Initiatives: Universities often participate in national projects and 

initiatives, contributing to strategic goals like technological self-sufficiency. 

7. Intellectual Property Generation: Increased focus on patents and intellectual 

property helps translate academic research into viable products and technologies. 
Through these contributions, Chinese universities are integral to the country's rapid 

technological advancement and innovation ecosystem. 

These factors, combined with a culture that prioritizes scientific progress, have 
propelled China to the forefront of global science and technology. 

The Chinese scientific and technical diaspora significantly contributes to the 

international transfer of technology to China through several key mechanisms: 

1. Knowledge Exchange: Many Chinese expatriates work in leading global 
research institutions and tech companies, facilitating the transfer of cutting-edge 

knowledge and practices back to China. 

2. Collaborative Research: Diaspora scientists often engage in collaborative 
projects with Chinese institutions, bridging gaps in expertise and technology. 
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3. Entrepreneurship and Investment: Many returnees start their own companies or 

invest in startups in China, bringing back innovative ideas and business models. 
4. Academic Networks: The diaspora maintains connections with global academic 

networks, allowing for the sharing of research and technology trends that can be 

adapted for use in China. 

5. Conferences and Workshops: Participation in international conferences allows 
diaspora scientists to present advancements and discuss innovations that can be 

leveraged in China. 

6. Advisory Roles: Many diaspora professionals serve in advisory roles for Chinese 
government initiatives or universities, shaping policies that promote technology 

adoption and innovation. 

7. Cultural and Institutional Linkages: Their understanding of both Western and 
Chinese contexts helps facilitate smoother technology transfers and collaborations. 

These contributions enhance China’s technological capabilities and foster a 

dynamic exchange of ideas and innovations. 

An integrated national innovation system (INIS) plays a critical role in fostering 
technological advancement and economic growth. Here are the key functions and 

benefits of an INIS: 

1. Collaboration and Synergy: It encourages collaboration among government, 
universities, research institutions, and industry, facilitating knowledge transfer and 

resource sharing. 

2. Resource Allocation: An INIS helps optimize the allocation of resources, 
directing funding and talent toward strategic areas that drive innovation. 

3. Policy Framework: It provides a coherent policy environment that supports 

R&D, intellectual property rights, and technology commercialization, creating 

incentives for innovation. 
4. Talent Development: By integrating educational institutions with industry needs, 

an INIS ensures that the workforce is skilled and capable of meeting current 

technological demands. 
5. Feedback Loops: It fosters feedback mechanisms where industry needs inform 

academic research, and research outcomes influence industrial practices, ensuring 

relevance and practicality. 

6. Global Competitiveness: A well-functioning INIS enhances a country's 
competitiveness on the global stage by promoting high-value innovation and 

attracting foreign investment. 

7. Adaptability and Resilience: Integrated systems can quickly adapt to changes in 
technology and market demands, making the economy more resilient to 

disruptions. 

Overall, an integrated national innovation system is essential for creating a 
dynamic and sustainable innovation ecosystem that drives long-term economic 

growth and societal benefits. 

The recruitment of highly qualified human capital by companies is crucial for 

driving innovation and competitiveness. Key strategies include: 
1. Strong Employer Branding: Companies build a reputation as desirable 

workplaces through a positive culture, career development opportunities, and 

attractive benefits. 
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2. Collaboration with Educational Institutions: Partnering with universities for 

internships, co-op programs, and recruitment fairs helps companies access fresh 
talent and engage with potential candidates early. 

3. Competitive Compensation Packages: Offering attractive salaries, bonuses, and 

benefits can attract top talent, particularly in high-demand fields. 

4. Global Talent Search: Companies often expand their recruitment efforts 
internationally to tap into a broader pool of qualified candidates. 

5. Diversity and Inclusion Initiatives: Emphasizing diversity in hiring practices can 

enhance creativity and innovation within teams, attracting a wider range of talent. 
6. Employee Referrals: Encouraging current employees to refer candidates can 

yield high-quality hires, as referrals often come with endorsements of skills and 

cultural fit. 
7. Flexible Work Arrangements: Providing remote work options and flexible hours 

can make positions more appealing, particularly to highly skilled professionals 

seeking work-life balance. 

8. Continuous Learning and Development: Companies that invest in ongoing 
training and professional development attract candidates who value growth 

opportunities. 

By employing these strategies, companies can effectively recruit and retain highly 
qualified human capital, essential for achieving their strategic goals. 

Conclusion: 
China considers that research, development and innovation (R&D&I) 

constitute both a driver of the economy and a means likely to enable the country to 
meet the challenges it faces (environment, energy, transport, communications, 

health, etc.), as well as an international outreach tool. Very significant human and 

financial investments are constantly increasing (more than 20% average annual 

increase in the research budget between 2005 and 2010). After having been the 
"workshop of the world", China aims to become "the laboratory of the world". 

China's high scientific and technological performance can be attributed to 

several key factors: 

• Government Investment: Significant funding from the Chinese government 
has driven research and development (R&D) across various sectors. 

• Talent Development: China's emphasis on education, particularly in STEM 

fields, has cultivated a large pool of skilled scientists and engineers. 

• Innovation Policies: Initiatives like "Made in China 2025" and the 

"National Medium- and Long-Term Program for Science and Technology 
Development" promote innovation and modernization. 

• Industrial Collaboration: Strong partnerships between universities, research 

institutions, and industries foster practical applications of research. 

•  Globalization and Collaboration: Engagement in international 

collaborations and access to global markets have accelerated knowledge 

transfer and technological advancements. 

• Focus on Emerging Technologies: Strategic focus on areas like artificial 
intelligence, biotechnology, and renewable energy positions China as a 

leader in cutting-edge technologies. 
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• Scale and Market Size: A large domestic market provides an extensive 

testing ground for new technologies and innovations. 

• Intellectual Property Reforms: Enhancements in IP protection encourage 

innovation by safeguarding the interests of inventors and companies. 

 
This ambition continues today, China wishes to further increase their efforts 

in order to ensure their country's scientific and technological base. The objective is 

to achieve strategic parity with the United States in this area, the key to a 
geopolitical position commensurate with Chinese demographics. 
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