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With the examples of Huawei and BYD, Western countries have realised that China is able to 
produce technological innovations with a worldwide impact. Those accomplishments are the 

result of a policy cleverly orchestrated by the Chinese government for several decades. The 

political leadership is the conductor which achieved to bundle all the necessary performers to 

form a “national innovation system”. And this system is capable of generating true innovation 
far beyond the two quoted examples. In this article, Professor Dominique Jolly answers to 

questions raised by Professor Georges Haour. Both have studied in depth China’s rapid 

technological transformation. 

GEORGES HAOUR : The years of the COVID crisis have curtailed the contacts between Europe 

and China, both regions closing themselves like clams, at a time when economic and 

geopolitical tensions require full engagement. More than ever, it is crucial to inform and 
debate about China. Therefore, to begin our conversation, I’ll ask: what is your overview of 

China in the world today, keeping in mind that, two centuries later, China is dominating 

world trade again? 

DOMINIQUE JOLLY : I think China is at a turning point because the great years with an economy 

growing at 10% per year are over. The picture today is very different from the situation before 

Xi Jinping took power in 2012. 

The economy growing at 10% per year was a pattern of the 1990s and the 2000s. Since 2011, 

the yearly growth rate has continuously declined to reach 5% today. The current debate 
whether the growth rate for 2024 will be 4.8 or 5.2% is not important. It hides the key issue: 

this decline of the growth rate is not conjonctural, but structural. And the consequences will 

be severe. The first one is social: the 250 million “mingong” and the other Chinese citizens of 
lower classes cannot dream any more. When the economy was growing at 10% per year, those 

people were thinking that it was possible for them to start a business, and become rich 

because some of their counterparts have been able to do so. Now, with a growth rate below 

5%, the range of opportunities has been greatly reduced and the economy became more 

sophisticated with more space dedicated to products and services with a growing 

technological content. And on the top of this, the real figures might be lower than those official 
figures – stats have always been questioned in China. Anyway, the times of Chinese people 

becoming rich by selling tee-shirts is over. The confidence of those “mingong” in Xi Jinping’s 

“Chinese dream” will go down. 

And China suffers from several other domestic problems. One major well-known issue is 

demography. The country is facing an incredible situation. After several decades of severe 
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control of the birth rate with the one-child policy, including forced abortions, and its huge 

social, moral and economic consequences, China's political leadership is now trying to 

stimulate procreation as the country faces a decline of its population. The figure for the 

population went down for the first time in recent history from 1,413 million in 2021 to 1,412 

in 2022. It went to 1,410 in 2023 and the prolongation of the decline is the most plausible 

scenario. The explanation is that the number of births is in free fall – from 20 million per year 

to less than 7 million. The key problem attached to this demographic trend is that correlatively 

the proportion of the old generation is growing while at the same time, the proportion of the 

active population is going down. And according to the Chinese Academy of Social Sciences, 

this decline of the active population will continue. Actions undertaken by the government to 

stimulate young couples to make kids have until now had no impact. Contrarily to nations with 

smaller populations, China cannot import foreign populations to compensate – the country is 

far too big and has never done such a move in its history. Technology can help to solve this 

problem: this is why China has heavily invested in robots to continue to be the manufacturer 
of the world. 

Another issue which has made the headlines since the summer 2020 is the real estate crisis. 
Let’s keep in mind that this crisis resulted from the Chinese government willingness to clean 

the sector. And this cleaning is on the way: the most indebted companies (like Evergrande or 

Country Garden) will disappear, and their construction projects are taken over by real-estate 

companies in a better shape at a good price. The story on the side of purchasers is not so nice: 
prices will probably continue to go down (and the move will be reinforced by the demographic 

trend previously mentioned). Yet, we can assume that the Chinese government, which is quite 

sensitive to and which is monitoring the risk of social upheaval of Chinese citizens, will do all 

what it cannot to have personal bankruptcies. 

At the same time, the economy is characterised by the over-indebtedness of local 

governments, deflation, high unemployment rate for younger generations, and high public 

deficits. And geopolitics are complicated because of the tensions with the USA, and with 

neighbours such as India, Taiwan and the Philippines. 

This means that, beyond COVID, China is facing several challenges and has to find ways to 

overcome those challenges. I think precisely that technology creation could be the way to 

compensate those difficulties. The development of new technologies can be used for 

stimulating the emergence of new markets, with new products and new services to be sold in 

China and abroad. This stimulus to the economy will create jobs – especially for younger 
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generations, increase the amount of taxes collected, and generate more value added than 

products and services with low technical content. 

 

GEORGES HAOUR : As a manufacturing powerhouse, China produces well over 70% of all 

mobile phones sold worldwide. Things are evolving: rising costs, push Chinese companies to 

increasingly assemble parts, made in lower-cost countries, such as Vietnam and Indonesia. 

On the other hand, non-Chinese firms search for alternative suppliers – the so-called de-

coupling. How has China managed to ramp up so fast its manufacturing output and absorbed 

so effectively the technical know-how to achieve it? 

DOMINIQUE JOLLY : It’s true that a growing number of foreign companies are considering the 

option of transferring part of their Chinese production to other countries – for cost reasons, 

but also because of a lack of trust due to a growing incertitude. That’s especially the case for 

US companies. But some European companies have also targeting countries like Slovakia, or 

Bulgaria in their decoupling strategies. They might want to keep in China's production facilities 
to serve the Chinese market, and transfer outside China only facilities targeting foreign 

markets. The decision to decouple is much easier to do when you are simply a buyer – who 

can denounce a contract it has with a Chinese supplier and decide to switch to a Vietnamese 

or an Indonesian supplier, than when you have your own production facilities in China. In the 
latter case, the delay of the transfer will be longer. In addition, alternative countries frequently 

do not have the extensive infrastructure which China developed over the last four decades.  

China offers conditions for manufacturing and exporting much more attractive than Vietnam, 

Indonesia, Cambodia, or India: China has industrial parks with reliable energy supply, modern 

and efficient telecommunication means, a large network of service partners, an abundant and 

qualified workforce, fluid logistic, high-speed trains, brand new airports, deep-sea ports, etc. 

Countries like Vietnam will need 10 or 20 years to match their infrastructure with the one of 

China. And programs such as “Made in China 2025” have pushed to upgrade the country 

manufacturing capabilities notably by boosting their technological content. As mentioned 

previously, China led an impressive move towards automation. In 1997, China had only 11 

robots for 10,000 employees. The figure went up to 470 for 10,000 employees in 2024. Only 

South Korea, Singapore, Japan now exhibit strongest figures. The Taiwanese company Foxconn 

has been among the strongest investor in China's mainland in this domain. Remember also 

that in 2016 the Chinese company Midea took over Kuka, the German leader in industrial 

robots. And Chinese companies making industrial robots are emerging. 
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But, even with all those programs, the risk of China falling into the “middle-income trap” exists. 

We know that when emerging countries reach around 6.000-dollar GDP per capita, the growth 

rate of the country tends to go down (from 7-8% to 1-3%). Economists coined the term 

“middle-income trap” for those countries (Chile, Mexico, Brazil, etc.) which failed to transform 

their economies from a low-cost model to a more sophisticated economy. China success in the 

1990s was mostly due to low-tech products made by a low-cost labour force. By dealing with 

companies like Apple and Foxconn, the country entered into the assembly of technical 

products like smartphones. As the economy grows, Chinese wages rise, and the gap with 

developed economies narrows, China’s cost advantage is eroding. The Chinese government is 

willing to go further and to push the economy towards more sophisticated products, not 

simply assembled in China, but conceived, developed, tested in China by Chinese companies. 

This is already done by companies like Huawei or Xiaomi in the smartphone industry. And this 

is also the case in the dynamic segment of the electric car – including the suppliers of electric 

batteries like CATL. The actual Chinese GDP per capita is around 12.000 dollars. To significantly 
bypass this level and embark towards the group of high-revenue economies – like Japan, South 

Korea, Taiwan did in the past, China must convert its economy for CATL or Huawei becoming 

the rule, and not the exception in the Chinese economy.  

 

From low-cost manufacturing to higher value production 

 
GEORGES HAOUR : In recent years, China has been diligently transitioning towards higher 

value-added products. This is demonstrated by the steep increase of its investments in R&D 

(Research and Development). Could you paint a picture of China’s scene of innovation-led 
growth? 

DOMINIQUE JOLLY : China now dedicates 2.4% of its GDP to R&D expenditures – the same 

ratio was in the range 0.5%-1% in the 1990s. That’s a considerable increase over 35 years. It 

can only be compared to the progress made by South Korea (already at 2% in the 1990s, and 

now dedicating 5% of its GDP to R&D). Over the same period, Japan went from 3 to 3.4%, 

Germany went from 2 to 2.8%, France stayed at 2.3% and Italy at 1.2%. The USA is dedicating 

3.5% and Europe 2.1% on average. To make things clear, the USA are spending close to US$ 800 

billion per year in R&D, Europe is spending US$ 500, and China US$ 430. That’s a complete 

turnaround. When I paid my first visit to China in 1998, the country was dedicating US$ 50 

billion per year to R&D – they multiplied the budget almost by 9! 
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But this cash allocation is just a limited part of the picture. The key accomplishment of China's 

political leadership has been to bundle all the necessary components to have a true “national 

system of innovation”. This means seven key ingredients: 

(1) An efficient education system with some leading research universities such as Tsinghua 

in Beijing or Fudan in Shanghai. Deeply embedded Confucianism roots give true respect 

for education and learning. China has developed a gigantic brainpower machine – with 

more than 10 million students graduating each year with a high-school diploma.  

(2) A powerful China Academy of Sciences is driving a strong network of public research 

centres. Progress is visible in the number of scientific articles published by Chinese 

professors and researchers: Thomson Reuters reports that the number of papers 

published annually in China now exceeds that of all European countries, and is close to 

the number of articles published by the American researchers. China is therefore no 
longer in the shadow of the great scientific nations even if Chinese scientific production 

is still with low academic impact. 

(3) A set of infrastructure including science & technology parks (inspired by the US model) 

with the expected clusters and incubators. In its two hundred scientific & technology 

parks (mostly recently created), the central and provincial governments have invested 

considerable sums so that private and public Chinese companies, like foreign firms, can 
engage in research and development. Shenzhen (Guangdong) is the most impressive 

example. While there were only around a hundred incubators in 2000, the number 

reached 1,500 in 2013 (according to the Torsch program). The figure exceeded 8,000 

in 2017. Once shy when it came to technology, the Chinese political authorities have 

put China on the global map of technological creation. 

(4) An outstanding number of high-tech start-ups, and unicorns. Many Chinese startups 

became unicorns, i.e. startups valued over $1 billion: Tencent, Baidu, ByteDance, 

Alibaba, DeepSeek, etc. There are 200 to 300 unicorns in China. They are in many 

emerging sectors in China: new energies, Fintech, social media, artificial intelligence, 

clean-tech, logistics, tourism, block-chain, and cloud. 

(5) Multiple sources for financing technology creation. China combines direct 

subventions, fiscal and taxation policies, banks, and capital markets. The first source 

of financing technology is public money – which could be high. This comes with tax 

advantages, and includes exemption of import (and export) duties, reduction of the 

tax on benefit, and deductibility of R&D expenses. Public subsidies also come at the 

provincial, the municipal, and the district levels. Startups will be supported if they 
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decide to settle in a science and technology park. Banks support technology companies 

through lending. Another option is venture capital (including the US one) and private 

equity investment. This goes mostly for startups with risky projects. Chinese 

technology companies also access to financing through the stock exchange: ChiNext in 

Shenzhen, and Star Market in Shanghai.  

(6) An increasing number of companies (public, private Chinese, and foreign) investing in 

R&D – that’s the 2.4% of the GDP just mentioned. Today, there are more patents filed 

annually in China than in the United States. Investment in R&D includes both 

manufacturing companies (Huawei in telephone equipment, BYD in electric cars, Sany 

in construction equipment, Haier in household appliances or Avic in aeronautics) as 

well as companies which work in the intangible sector (like Tencent, the world number 

two in instant messaging).  

(7) A regulatory framework, inspired from existing western frameworks, to protect 

innovators. Chinese domestic law is therefore now considered to be part of several 

international conventions on patents, trademarks and copyright. China’s entry into the 
WTO (2001) has been accompanied by actions by the Chinese government aimed at 

reducing intellectual property violations. For example, there are Chinese rules (both 

nationally and provincially) on the remuneration for inventors. There are also avenues 

of action for infringement (administrative, civil, criminal and customs), yet copies of 
the original have not been eradicated. 

 

GEORGES HAOUR : In China’s innovation system, how do you characterise the action of 

firms, public or private? How about the role of the public sector – national, provincial and 
municipal governments? How about the universities? 

DOMINIQUE JOLLY : The role of public and private companies – in China or elsewhere - is to 

source in universities and public research centres for fundamental research, invest in applied 

research and in development to forge new technologies. And then, put on the market the 

products and services derived from these new technologies. 

To answer more precisely to your question, I will use the metaphor of the symphonic orchestra. 

To have a good performance, you need different sections: strings, woodwinds, brass, and 
percussion. And each section needs to assemble different instruments. If one component is 

missing, the performance will not work. I see the Chinese government as the conductor. And 

this conductor has invested a lot of energy over the last 40 years to progressively bundle of 
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the components of the tech orchestra. All the ingredients have been put in place, i.e. the seven 

ones I just mentioned. And in this orchestra, companies, start-up, universities, research 

centres, venture capitalists, lawyers, … are the performers. They have to play the “music sheet” 

written by the government, i.e. the five-year plan and all the other plans (Made in China 2025, 

Belt & Road Initiative, Dual Circulation, etc.). And the performers have to perfectly align their 

actions to what they have been told to do by the conductor. And, if they do not follow the lines 

of the conductor, they will be thrown out of the orchestra. To be clear, if their activity doesn’t 

fit with the five-year plan: they will not be supported to start activities in a science & 

technology park, they might not be able to receive the operating licence they ask for, they will 

not be able to borrow money from the banks, they will not be allowed to enter on one of the 

Chinese stock markets, they will not get the permission to transfer funds abroad to invest in a 

foreign start-up, etc. 

The Chinese central government created a new “National system of innovation”. In this 
framework, the levels below – the provinces, the municipalities, the districts, have aligned 

their policies with the directives of Beijing. And they created “Regional systems of innovation”. 

One of the most accomplished one is the already-mentioned case of the municipality of 
Shenzhen. The district level is not a minor administrative division. A district like the Pudong 

District in the municipality of Shanghai is as big as Finland, and it hosts one major science and 

technology parks in China, i.e. the Zhangjiang High-tech Park. 

 

GEORGES HAOUR : In what areas is China technically leading the world, and where it is 
lagging? 

DOMINIQUE JOLLY : The case of the telecommunication is well known. Except that many 

observers look at Huawei simply as a manufacturer of smartphones and are consequently 

missing their core business in telecommunication equipment (routers, switches, base stations, 

relay antennas, associated software, and submarine cables) – with which Huawei originally 

started. The company have in this B2B business progressively bypassed all the Western 

competitors: Ericsson, Nokia, Alatel-Lucent, Cisco, Samsung, etc. In this domain, Huawei 

clearly lead the 5G. It has equipped the three Chinese operators. And it serves several major 

companies outside China: SFR, Orange, Vodafone, British Telecom, Deutsche Telecoms, 

Telefonica, etc. But it is almost absent from the USA (as several other countries). The 

smartphone business is a forward vertical integration which took the company into the B2C. 

Huawei also undertook a backward vertical integration in the semiconductors’ design to 
develop its own range of high-performance processors, and in the design of its own operating 
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system. Which can make you smile is that Huawei’s decision to enter into semiconductors’ 

design was significantly influenced by the obstacle put in place by the USA to prevent Huawei 

to gain access to their most sophisticated chips! 

The case of electric batteries is also well known. It is embodied by the case of Contemporary 

Amperex Technology Limited (CATL) and also by BYD. Created in 2011, CATL combines three 

key features: strong investments in R&D, production at a large scale, and support of the 

Chinese government. It supplies most of the automotive key players. It bypassed the south-

Korean LG, and the Japanese Panasonic. BYD is now well known for originating in the battery 

business, and diversified in the automotive by acquiring a Chinese car manufacturer. It’s the 

second Chinese battery producer. 

The electric car is another fascinating, and related case. Over the last 40 years, Chinese car 

manufacturers have used their joint-ventures with foreign car manufacturers to learn how to 
produce cars. They have also tried to learn how to design cars and engines. Yet, they stumbled 

on the one-century experience of foreign car manufacturers in designing combustion engine. 

What is fascinating is that China used the electric engine technological revolution to overcome 
their handicap, and to redistribute the cards in the automotive industry. Both traditional state-

own Chinese car manufacturers (SAIC, BAIC, Dongfeng, …), private competitors like BYD, Geely 

– and Tesla, and a large number of brand-new Chinese private start-ups entered the fast 

growing electric segment. In this last category – start-ups, the market is now getting familiar 
with names like: Xpeng, Nio, or Leapmotor. All compete on innovation, invest in R&D, protect 

their investment with patenting, and put innovative cars on the market. Starting as a narrow 

niche in 2009, electric cars are now leading the demand in China. Those new Chinese 
competitors have provoked the decline of established Western car manufacturers in China – 

American, and even German, but also South Korean, and Japanese. The Chinese government 

actively supports the construction of charging stations in the country. Another impact is that 
Chinese car manufacturers are using this technological breakthrough to start producing cars in 

Europe. China should also be well positioned for the next revolution – i.e. the driverless car; 

Huawei and Xiaomi are in the starting-blocks. 

The Fin-tech, at the intersection between technology and finance, is well known thanks to 

cases like Alibaba and Tencent. All foreign visitors accustomed to visit China can testimony how 

fast the entire Chinese population switched from a payment system fully based on cash to a 

payment system fully based on their smartphones – skipping the stage of the credit card. And 

Alibaba with Alipay, and Tencent with WeChat Pay (Weixin), crushed this mobile payment 

market made with more than one billion Internet users. But the Fin-tech also includes many 
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other companies like Du Xiaoman, Dianrong, Lufax, Lakala, Ping An Technologies, etc. 

Interestingly, while the banking sector is fully orchestrated by the government, and almost 

exclusively under the control of state actors, the Fin-tech is almost exclusively made with 

private companies. The range of applications is very large; it includes credit score and analytics, 

digital banking, assets management, and general lending and marketplaces.  

So, China’s technological catch-up strategies have worked well in several industries: E-

commerce, Fin-tech, 5G telecommunications, face recognition, electric cars, photovoltaic 

panels, space exploration, etc. And this is due to the massive investments in technology which 

I previously stressed. Yet, China is still fragile. The USA, which failed with the 5G, might outpace 

China in the race for the 6G. And China is lagging in several industries like: advanced 

semiconductors, jet engines for aircraft, and drugs are the most significant. There is no Chinese 

drug which is recognised all over the planet. 

 

The rivalry China-Europe-USA 

 
GEORGES HAOUR : Indisputably, China is a formidable rival to Europe and the USA, 
economically, geopolitically and culturally. To what extent, science and technology are an 

element of this rivalry? 

DOMINIQUE JOLLY : Rivalry is obviously firstly on the economic side. Science and technology 

generate new knowledge. Entrepreneurs are deriving new markets from this stock of new 

knowledge. Chinese entrepreneurs have been very active in this value chain – especially 
returnees. We have seen them in several industries: photovoltaic panels, electric batteries, 

and electric cars – among others. We might see a similar scenario soon in other segments such 

as the driverless cars, or in the different fields of the application of artificial intelligence. 

Sooner or later, what Chinese entrepreneurs have been able to do on economic markets, might 

also be done in the military. Advances in technology accomplished in Chinese labs – public or 

private, will serve for the design of military equipment. This has already been done, with 
aircraft carriers. And, as usual in China, the move have been cautiously deployed step-by-step. 

The first one, the Liaoning, was simply the reconditioning of an old vessel bought from Ukraine. 

The second one, the Shandong, is a sister-ship of the Liaoning, but 100% built by the Chinese. 
The third one, the Fujian, designed and built by the Chinese, is much larger and more 

sophisticated including electromagnetic catapults. Yet, it is not equipped with a nuclear 

propulsion. This might be the next step with one of the new vessels to come.  
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And China uses its strides in technology to seduce the “global south”, i.e. all those countries 

formally colonised by Western powers in Asia, Africa, and Latin America. That’s one 

component of the BRICS+. Similarly, the Belt & Road Initiative is not only a land route, a sea 

route, but also a digital road. So technology is not simply a way to develop markets. It is also a 

strong arm for geopolitical conquests. 

 

GEORGES HAOUR : Facing this technical rivalry, what should be the response of Europe and 

the USA? 

DOMINIQUE JOLLY : The first thing Europe should do is to stop being naive. We have spent 

decades transferring key knowledge from the West to China which resulted in the creation of 

new competitors. It’s not time to curl up. It’s time for Western companies to increase their 

R&D activities in China – not to save on the R&D cost, but to gain access to the new knowledge 

created in China. The second thing to do is to restore the education system in Europe. Results 

from Pisa investigations show the decline of education in Europe while progress was made in 
China. There is a cult of performance in schools throughout the country, exemplified by the 

exceptional cases of Shanghai, Beijing and the provinces of Jiangsu and Zhejiang. The third 

thing is to boost R&D investment in Europe – as stressed by the latest report from Mario 

Draghi. In comparison to the USA, we spend too much less. We had in the past, the Lisbon 
initiative which planned to reach 3% of the European GDP dedicated to R&D. But this strategy 

was not followed by the expected effects. And, fourth, the European Community should act 

for better coordinating the efforts undertaken all across Europe. The case of Artificial 
Intelligence is key. If Europe is not able to lead in this domain, it will be forced in the future to 

choose either to source to the USA, or to China. 

 

GEORGES HAOUR : Towards China, the USA have adopted a “containment” policy. This 
position is supported by both democrats and republicans. Militarily, the US have a girdle of 

bases around China. Technologically, there are sanctions and embargos. Considering 

measures taken against the telecom and electronics giant Huawei, how effective is this 
containment? 

DOMINIQUE JOLLY : Yes, you are right. This is quite significant that Democrats and Republicans 

share a very close view on China files. As a matter of fact, when President Joe Biden came to 

power, he kept the customs tariffs put in place by his predecessor; he even raised significantly 

import tariffs on electric cars. And the Biden administration also extended the “Entity list”, i.e. 
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the list of Chinese companies for which American companies need to get approval to work 

with, and to sell technologies – the Chinese semiconductor industry has been especially the 

Biden’s target in 2022, 2023, and 2024. Things seem to be under control. Conversely, they have 

also been fully containing the 5G: China has not able to penetrate the US. And the US rejection 

of the Chinese 5G was imitated – with different levels of intensity, by several other countries: 

Australia, New Zealand, Japan, India, Germany, Sweden, Slovenia, and the United-Kingdom. 

Yet, containment is like Janus: it has two faces. I am afraid that the containment also acts as a 

stimulus to boost local actors. Chinese companies have invested considerable resources to 

overcome the challenge. That’s the move I previously mentioned adopted by Huawei when 

the company did a backward vertical integration in the semiconductors’ design. An additional 

ambiguity the USA have to deal with is the important contingent of researchers with a Chinese 

origin working in the Silicon Valley. 

 

GEORGES HAOUR : Europe, often dismissed as a geopolitical dwarf and an economical 
“klutz”, is brutalised by its rivals China and the USA. What stand should Europe adopt, in 

order to effectively leverage its considerable assets towards creating value and jobs for its 

children? 

DOMINIQUE JOLLY : I already suggested four lines of action for Europe. My fourth point, the 

coordination of efforts, is probably the most important. Europe is not a country, it’s 27 

countries which are fighting over the steering wheel. Yet, we are not starting from scratch. We 
have been able to achieve successful results in the aeronautics. The case of Airbus should be 

the example to follow. The responsibility falls into the political world to launch similar 

organisations – especially in key domains such as artificial intelligence.  
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