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Abstract 
After more than 20 years of reform and opening up, China has become one of the largest 
FDI (foreign direct investment) inflow countries in the world. Using the spillover effect 
of FDI to promote economic growth and technological progress is an important purpose 
for China to attract foreign investment. This paper uses a combination of theoretical and 
empirical methods to study the impact of FDI spillover effect on China’s industrial 
economic growth and innovation ability. Firstly, this paper theoretically analyzes the 
mechanism of FDI spillover effect. Then, this paper will focus on the empirical test of FDI 
spillover effect. This paper empirically tests the spillover effect of FDI from the 
perspectives of industrial economic growth and innovation ability. The empirical study 
on the impact of FDI spillover effect on China’s industrial economic growth is mainly 
divided into three parts: first, test the spillover effect of FDI as a whole; Then, from the 
perspective of time and industry, this paper deeply analyzes the change trend of FDI 
spillover effect with time and the differences between industries. The conclusions are as 
follows: in the long run, FDI promotes China’s industrial economic growth through 
spillover effect; From the perspective of time, the spillover effect of FDI varies greatly in 
different stages of China’s introduction of foreign capital. FDI and the growth rate of 
industrial output have experienced a process of significant positive correlation, 
insignificant correlation and significant negative correlation; From the perspective of 
industry dimension, FDI spillover effects are very different in different industries. Some 
traditional labor-intensive industries have obvious spillover effects, while in some 
technology intensive industries, the spillover effects are small and even negative. 
Through the analysis and empirical test of the factors affecting the spillover effect of FDI, 
this paper believes that the proportion of foreign capital, market concentration and the 
characteristics of the industry have an important impact on the spillover effect of FDI. 
This paper establishes a model to test the impact of FDI spillover effect on China’s 
innovation ability, and further grasp the deeper impact of FDI spillover effect. The 
conclusions are as follows: on the whole, FDI promotes the improvement of China’s 
innovation ability. However, the improvement of China’s innovation ability by FDI is 
mainly reflected in the innovation ability of non core technologies such as appearance 
design and utility model patents; FDI has hindered the innovation ability of China’s core 
technology. Finally, this paper puts forward the ways to deepen the spillover effect of FDI: 
improve the relevant legal system and limit the monopoly behavior of multinational 
corporations; Deepen industrial linkages and implement the embedded development 
model for foreign capital; Improve China’s technology absorption capacity. 
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1. Introduction 

As we all know, China’s economy is undergoing transformation and adjustment. At present, 
China is carrying out supply side reform, which is to cover the inefficient economic 
development mode in a more scientific way. Whether it is the supply side reform or other 
policies, we can see that China’s economic development no longer mainly depends on external 
development, but pays more attention to the cultivation of internal skills. Change your 
development status by improving efficiency internally. 
The internal factors of land, capital and labor are undergoing a painful transition period. The 
peak of labor population makes it unnecessary for the national GDP to maintain a high growth 
rate in order to alleviate the employment tide of about 8 million every year. In addition, the 
volume is too large and the impact of external factors, the national economy is in a buffer period. 
So will the economy involute? There must be involution, but the degree of involution is different. 
In order to compete for domestic limited resources, the leading enterprises with absolute 
advantages have built an enterprise moat early, which makes the industry barriers more and 
more strict. The survival of an enterprise will inevitably compress the living space of other 
enterprises, which will inevitably make the enterprise produce involution. In order to alleviate 
the internal volume of economic development. The country took the initiative to go out and 
signed the RCEP agreement, trying to build a relatively economically independent region 
through the Pan East Asia alliance to make products and economies interconnected. At present, 
2020-2025 is the most difficult time. Most small and micro enterprises will die in these years. 
Only after surviving can they see tomorrow and enjoy the dividends brought by the national 
economic development. 
As an enterprise, it has been a difficult few years, and so has an individual. The consumption 
expectation and income decline caused by the epidemic make the economic closed-loop not 
smooth, which leads to a short buffer period from top to bottom. Like enterprises, individuals 
will also experience the most difficult years. Employment is difficult, life is difficult, survival is 
difficult, everything is difficult. However, by lengthening the time line, the 14th five year plan 
will be the most important node for China to surpass its opponents. If others step back, your 
progress is the greatest victory. 
Therefore, this paper predicts that individuals and enterprises will be involuted from 2020 to 
2025. With the change of external environment, they will cross the buffer period and move 
towards the lane of high-speed development after 2025. In 2030, there will be another wave of 
real estate dividend brought by the birth tide. China’s economy will reach a new level in 2035. 
Today is cruel, tomorrow is cruel, and the day after tomorrow is beautiful. 
This paper analyzes the mechanism of FDI spillover effect, and empirically tests the impact of 
FDI on China’s industrial economic growth and innovation ability through spillover effect; This 
paper analyzes various factors affecting FDI spillover effect, and explores the main reasons for 
the differences of FDI spillover effect in various industries of China; It also puts forward the 
ways to deepen the spillover effect of FDI. In this way, the conclusion of this paper has the 
practical value of policy reference. 

2. China’s Development Overview and Analysis of Spillover Effect 
Mechanism of Foreign Direct Investment under the Background of 
Internal Volume 

The research literature on FDI spillover effect at home and abroad is quite rich. In recent 
decades, domestic and foreign scholars’ research on FDI spillover effect mainly focuses on three 
levels. The first and most basic level, the basic question in the academic community is: does the 
spillover effect of FDI exist for a specific country in a specific period? That is, the evaluation of 
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FDI spillover effect. The second level of research is: how does FDI spillover effect come into 
being? That is, the study of action mechanism or spillover channel. The third level of research 
is: what factors have an impact on the spillover effect of FDI? That is, the problem of constraints. 
This paper focuses on the development situation of China and the spillover effect mechanism 
of foreign direct investment under the background of internal volume. 

2.1. Connotation and Characteristics of Spillover Effect of Foreign Direct 
Investment 

According to the principles of economics, external effects refer to the impact of the behavior of 
a behavior subject on the economic welfare of other objective subjects, including positive and 
negative external effects. After FDI enters the host country, it also has external effects on the 
host country. The positive external effects are mainly manifested in the spillover effect of FDI 
on the host country, and the negative external effects are mainly manifested in the crowding 
out effect of FDI on host country enterprises (also known as negative spillover effect by some 
scholars). 
The positive external effect of FDI on host country enterprises is mainly reflected in the 
spillover effect of FDI. The spillover effect of foreign direct investment on the host country is 
mainly manifested as follows: at the macro level, it is mainly manifested in the impact of FDI on 
the economic development level of the host country, such as the impact on the GDP of the host 
country, the capital formation, employment status, taxation, import and export of the host 
country, etc; The spillover effect of FDI at the medium and micro levels is mainly reflected in 
the impact of FDI on some industries or enterprises in the host country. Generally, it can be 
described as the improvement of labor production efficiency or output level obtained by local 
enterprises or industries in the host country due to the entry of foreign direct investment. The 
main manifestation of the negative external effect of foreign-funded enterprises on host 
country enterprises is the crowding out effect of FDI. The main meaning of crowding out effect 
refers to the occupation of the market of host country enterprises and the investment 
opportunities of host country capital, resulting in the closure or shrinkage of host country 
enterprises, or the reduction of capital investment in host country. The crowding out effect of 
FDI is mainly manifested in the crowding out effect on the domestic enterprise market and 
domestic capital. The entry of foreign enterprises may have a certain impact on local 
enterprises. Many enterprises will close down or greatly reduce their market share in this 
impact and be squeezed out of the market to some extent. In addition, the capital strength of 
foreign-funded enterprises is strong, and domestic investment capital may be squeezed out. 
The external effects of FDI can be divided into spillover effect and crowding out effect, which 
are actually interrelated. In the process of FDI crowding out effect, it also produces spillover 
effect, which is mainly manifested in that FDI crowding out enterprises with small strength and 
poor management. In the process of crowding out, it actually provides a new competitive 
platform for the more powerful host country enterprises to improve their competitiveness, so 
as to realize the spillover of business model and technical level. These two effects exist at the 
same time and are inseparable. Therefore, in measurement, we often get the neutralization of 
these two effects, that is, comprehensive externality. 
The spillover effect of FDI has some unique characteristics, which not only shows its 
importance, but also reflects the difficulties in accurately studying it: 
1) Non marketization. 
Capital transfer or technology purchase is a market-oriented behavior, that is, a market will be 
priced, and the strength of capital or technology activities can be measured by the income or 
expenditure of interest or technology expenses. However, the spillover of FDI has no market 
price, and its generation is based on the externality of knowledge: it causes costs or benefits to 
others, but there is no need to pay or can not be compensated. Externalities mislead the 
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allocation of resources. If there is a positive spillover, it means that it has brought benefits to 
other institutions but has not received corresponding income, indicating that foreign 
enterprises have not received sufficient economic remuneration. Therefore, it is reasonable for 
the host country to give various preferences to encourage international direct investment; If 
there is a negative spillover of direct investment, that is, it causes losses to other institutions 
without paying the price, it means that the government’s restriction of foreign investment is a 
reasonable move. Theoretically, if we find out which regions and industries have positive or 
negative spillovers of foreign capital, we can adopt corresponding incentive or restrictive 
policies. The reason why countries have introduced incentive policies to attract foreign capital 
is based on the view that foreign capital has positive spillover. 
2) No purpose. 
There are supply and demand sides in the transfer of capital or technology. Issues such as who 
the transfer object is, what the transfer includes, when it will take effect, how it will be 
implemented, and what effect it is required to achieve can be clearly negotiated and agreed. 
However, the spillover effect of FDI is completely different. It is not intentional. It does not know 
the object, content and effect of spillover in advance, but it does not mean that people are 
powerless to do so. Through certain measures, it can promote or reduce the generation of 
spillover. Because of this uncertainty in scope and content, the effect of spillover is often 
underestimated. 
3) Difficult to measure. 
As an external effect, the spillover effect can not be measured directly. The existing 
measurement methods are basically indirect, and their accuracy is affected by many factors. 
Developing countries tend to think that international direct investment has a positive spillover 
effect, so they have taken various preferential measures to attract foreign investment. In fact, 
the direction and size of spillover vary from country to country. There is no unified research 
result in the existing literature. This research needs to be further studied, especially for more 
countries The empirical research of more industries and more enterprises provides a broader 
and in-depth practical basis for theoretical analysis in this new field. 

2.2. Mechanism of Spillover Effect of Foreign Direct Investment on Industrial 
Economic Growth 

1) The impact of FDI spillover effect on China’s industrial structure. 
The “spillover effect” of FDI will have an impact on the upgrading of industrial structure in host 
countries. Mainly through three levels: the first is technology transfer and diffusion; The second 
is the forward and backward correlation of industry; The third is demonstration and 
competitive effect. The impact of foreign direct investment on China’s industrial structure is 
both positive and negative. 
As the decisive factor of industrial structure optimization, the technology transfer and diffusion 
of foreign capital is the core of its industrial driving effect. There is an operating mechanism of 
foreign capital inflow → technology spillover → industrial upgrading. Foreign direct investment 
is the main channel to drive international technology transfer, in which multinational 
corporations play an important role. The technology diffusion caused by multinational 
corporations is mainly reflected in two aspects: first, the parent company introduces 
technology and innovation activities into the subsidiaries of the host country. Although it is 
carried out under the control and supervision of the parent company, it will bring spillover to 
the improvement of the overall technical level of the host country, In particular, through the 
training of employees of its research and development institutions and subsidiaries, it has 
cultivated a large number of talents for the host country, thus improving the innovation ability 
of the host country; Second, the transfer in the form of signing license agreement, management 
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contract and cooperative production contract is conducive to the improvement of total factor 
productivity and the upgrading of industrial structure in the host country. 
The forward and backward correlation of foreign direct investment forms the industrial driving 
effect of foreign capital, which causes a certain chain reaction in the investment and production 
of foreign capital in various departments, and makes a large number of enterprises 
incorporated into the international production network system of multinational corporations, 
so as to maintain a high correlation between their production and operation parties to the 
change of industrial structure dominated by the same large companies. As suppliers, domestic 
enterprises obtain more comprehensive technical support from foreign investors at a lower 
cost, so as to improve the technical level of domestic industries and the international 
competitiveness of domestic industries as a whole. 
The third level of foreign capital inflow affecting the industrial structure is the demonstration 
and competition effect. This indirect effect is mainly reflected in the following four aspects: 
First, local enterprises improve their production efficiency and technical level by imitating the 
production technology used by subsidiaries of multinational corporations engaged in business 
activities in the host country; Second, the entry of transnational corporations has intensified 
the competition in the host country’s market, and local companies are forced to make more 
effective use of existing technologies and resources, so as to accelerate the technological 
transformation of enterprises and improve their competitiveness; Third, the intensification of 
competition forces the enterprises of the host country to speed up technological innovation and 
seek more effective new technologies, so as to promote technological progress; Fourth, in the 
regions where foreign capital is concentrated, the increase of income and the demonstration 
effect of consumption will lead to the change of demand structure to a certain extent. This 
demand pulling effect will obviously promote the advanced development of industrial structure. 
In short, the demonstration and competitive effects of foreign capital inflows will impact and 
promote the original production structure and product structure of the host country at different 
levels, and gradually promote industrial upgrading through the mutual transmission of input-
output relations among industries, so as to promote the growth of China’s industrial economy. 
2) The impact of FDI spillover effect on import and export trade. 
Theoretically clarifying the internal relationship between FDI and trade is the basic premise to 
analyze the trade effect of FDI. From the perspective of FDI, the relationship between the two 
can be summarized as the following aspects. 
First, trade substitution effect, that is, from a static point of view, commodities can enter the 
host country’s market through trade or investment. If investment is selected, it will replace 
trade, especially when the production functions of the two countries are the same or similar. 
According to the basic viewpoint of traditional international trade theory, to some extent, the 
flow of factors is a substitute for trade, and vice versa. Because the international flow of factors 
makes factor prices tend to be consistent, so as to reduce the differences between factor 
endowments in different countries. Therefore, when the reason for trade is the difference of 
factor ticket, the flow of factors and commodity trade are mutually substituted. 
The second is the trade creation effect, that is, FDI can create new trade opportunities between 
the home country and the host country, so that trade can be carried out on a larger scale. Recent 
studies on the relationship between international trade and FDI emphasize that the inflow of 
FDI leads to the dynamic change of comparative advantage in international trade. FDI has 
played a very important role in promoting the international division of labor and increasing the 
mobility of production factors. This factor of production includes not only labor and capital, but 
also technology, management skills and other experience. The inflow of FDI increases the host 
country’s investment capital, causes the change of factor proportion and the improvement of 
labor productivity, and redistributes economic resources and production capacity globally 
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according to different production costs in different countries, which may produce dynamic 
changes in comparative advantage, resulting in the transformation of international trade 
structure and mode. FDI can also provide market access to global production and distribution 
systems for parts and final products. In addition, the global production, marketing and R & D 
activities of multinational corporations provide extensive links for international technology 
transfer, information dissemination and commodity flow. It can be seen that there is a mutually 
supportive and complementary relationship between FDI and international trade. 
Third, the effect of market expansion. The expansion of production realized by FDI will not only 
deepen the market penetration of the host country, but also improve the expansion of new third 
country markets, so that trade-oriented production will bring a net increase in total trade 
volume. The trade effect of FDI will be affected by investment motivation, industry and product 
characteristics and host country policies. Investment projects in different industries in different 
countries will have different trade effects. 
3) The impact of FDI spillover effect on human capital of host countries. 
The introduction of FDI can greatly increase employment and create new employment 
opportunities for the host country. At the same time, it also has an impact on the quality of 
human capital in the host country. On the one hand, the orientation of FDI advanced industry 
expands the demand for human capital and promotes the development of local human capital 
through labor market and price signal (wage); On the other hand, the training of local 
employees (including “learning by doing” and formal training) by foreign-invested enterprises 
has expanded the supply of human capital, and these employees may spread the resulting 
technical, marketing and management knowledge when they are later employed by local 
enterprises or run their own enterprises. In the host developing countries, because there is a 
certain gap between the technical level and management quality of local employees and the 
requirements of multinational corporations, multinational corporations have to spend a lot of 
energy on on-the-job training, and their training expenses for local workers and managers are 
higher than those of local enterprises. It is very important for workers from multinational 
corporations to flow to local enterprises. After leaving multinational corporations, trained 
managers usually set up local enterprises and become an important force to promote local 
economic development. 

2.3. Mechanism of Spillover Effect of Foreign Direct Investment on 
Technological Innovation Ability 

2.3.1. Demonstration Imitation Effect 
Learning the technology and advanced management experience of foreign-invested enterprises 
by imitation is a simple and direct form of using FDI spillover effect to improve the technical 
level. It can also be said to be the primary path to absorb FDI technology spillover. However, 
this is an important stage for most domestic enterprises to accumulate technology and cultivate 
innovation ability. This path is implemented in the following two ways. 
1) Direct imitation and learning. 
This is mainly through the direct adoption and imitation of the production technology of 
multinational corporations, the characteristics, packaging and taste of products, as well as the 
characteristics of multinational corporations. 
Advanced management experience to improve the technical level of enterprises in the host 
country. The advantage of this method is simple and direct. This technology spillover effect can 
be obtained by most enterprises; However, even if multinational companies lock in technology 
strictly, this approach will bring spillover more or less. However, most of the technologies 
overflowed by this path are parts with low technical content and easy to obtain. For that core 
or advanced technology, it is difficult to obtain through this path. 
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In the early stage of reform and opening up, most Chinese enterprises achieved the 
improvement of technical level through demonstration imitation. The spillover effect of this 
way also occurs in labor-intensive industries with low technical content and low knowledge 
barriers, such as textile and clothing, food manufacturing, wood furniture, cultural and sporting 
goods and some household appliances with small technical barriers. 
2) Track and master the more advanced technologies of multinational corporations through 
“reverse engineering”. 
The so-called “reverse engineering” refers to studying and revealing the internal technology of 
multinational enterprises on the basis of direct imitation and learning. If the high-tech products 
of multinational corporations are disassembled to find out how they are manufactured and how 
they work, so as to reveal and obtain this new technology, technology spillover will occur. The 
advantage of this path is that it can bypass and effectively break through the technology lock-
in of multinational enterprises. The disadvantage is that it can not directly overflow new 
technologies. The core of “reverse engineering” technological innovation is to improve self 
innovation ability. The real overflow part can only play the role of imitation and demonstration; 
Moreover, the spillover effect of this path also needs the enterprises of the host country to have 
a certain technological innovation ability, otherwise this “reverse engineering” can not be 
carried out. 
Taking China’s car industry as an example, the car industry is a capital and technology intensive 
industry. From the experience of foreign countries, the development of a new car needs to 
invest at least hundreds of millions of dollars, but also faces great risks. In terms of capital and 
technology, domestic enterprises can not be compared with multinational corporations. 
Therefore, through joint venture production, gradually digest and absorb the advanced 
technology of foreign enterprises, develop new products through technology demonstration 
effect and “reverse engineering” can reduce costs and prevent risks. 
For example, Tianjin FAW has gone through a long road of technology introduction, digestion, 
absorption and independent innovation from the offline of the first Xiali hatchback car 
produced by introducing Toyota technology in the form of “CKD” (imported spare parts 
assembly production) in 1986 to the launch of the first fully independently developed car 
“Weizhi” in 2006. In 1986, Xiali automobile introduced Japanese production technology, which 
laid a foundation for its own production technology accumulation; Through the digestion of 
foreign technology, we gradually mastered the improvement ability of some non core 
technologies. In the 1990s, we successively improved the original technology according to the 
development and changes of the automobile industry, such as the design and production of 
automobile shape and some parts and components; Since 2000, with the increase of technology 
accumulation, we have the design and production capacity of key parts (such as engine), 
gradually improve the localization rate, and successively launch hundreds of technically 
improved cars such as Xiali N3 and Xiali a series; It gradually has the complete independent 
design of the whole vehicle, and launched the first fully independently developed car - Weizhi 
in 2006. 
2.3.2. Competitive Effect 
The subjects of competition include foreign direct investors, new foreign direct investors and 
host enterprises. The competition among the three promotes the occurrence of spillover effect. 
Competition is mainly reflected in two levels: one is the competition between foreign investors 
and host enterprises, and the other is the competition between foreign investors. 
First, the competition between foreign investors and host countries intensifies and promotes 
the spillover effect. The entry of foreign direct investment is a double-edged sword. On the one 
hand, it alleviates the shortage of funds and backward technology and equipment in the host 
country and plays a certain role in promoting the economic development of the host country. 
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On the other hand, it also brings unprecedented impact and pressure to the local enterprises of 
the host country. Local enterprises increase R & D investment and actively increase human 
capital investment, In the process of competition with foreign capital, the technical level of local 
enterprises has been improved. At the same time, in the case of coexistence with foreign-funded 
enterprises, foreign-funded new products or technologies have demonstration effect, which are 
gradually imitated and transformed by local enterprises, improving the competitiveness of 
local enterprises. In order to maintain its competitive advantage, foreign investors may 
continue to improve the technology content of their enterprises and speed up the technology 
transfer to the enterprises of the host country, which further promotes the spillover effect to 
the host country at a new level. 
Second, the competition among foreign investors also promotes the spillover effect on the host 
country. When a foreign investor invests in the host country, it may just put in the relatively 
backward technology, but the entry of new foreign investors poses a threat to the original 
investors and begins to compete with each other. In order to maintain their competitive 
advantage, international enterprises begin to improve their technology in the host state-owned 
enterprises to maintain their competitive advantage, This accelerates the technology spillover 
effect of foreign investors to the host country. 
From the perspective of the host country, the mechanism of technology spillover path of 
competition is mainly to encourage and stimulate enterprises in the host country to improve 
technology, improve efficiency and R & D level, so as to improve the technical level, so this is an 
indirect way of technology spillover. Its role includes the following two aspects: one is to reduce 
the X-inefficiency of host enterprises. In enterprise theory, X efficiency refers to the research 
on the difference between actual output and theoretical output. Then the X-inefficiency here 
refers to the low efficiency of internal resource allocation of enterprises in the host country. 
The main reasons for this X-inefficiency are the disharmony between the basic decision-making 
units of enterprises, the existence of their own inert areas, the huge cost of moving out of this 
inert area and so on. After foreign multinational enterprises enter the host country, it brings 
great competitive pressure. Under the background that there is no way out without reform and 
innovation, it will greatly mobilize the basic decision-making units of host country enterprises, 
so that they can coordinate to improve efficiency and move out of inert areas, which is 
conducive to the technological innovation of host country enterprises. Second, improve the 
speed of R & D and adoption of new technologies. Why can the introduction of competition 
mechanism improve the speed of R & D and adoption of new technologies by enterprises in the 
host country? It is mainly the introduction of competition. Under the threat of survival and 
development, enterprises in the host country will speed up technological innovation, because 
technological innovation is the foundation of enterprise development, which will make 
enterprises more actively invest in technological R & D and introduce and adopt new 
technologies through various ways, which will improve the speed of R & D and adoption of new 
technologies. 
2.3.3. Correlation Effect 
Industrial Association has a great impact on the optimization of a country’s economic structure 
and the improvement of its technical level. According to the role and contact mode of an 
industry in industrial groups and other related industries, the industrial association 
relationship between the industry and other industries can be divided into forward linkage and 
backward linkage. Through the forward and backward links of this industry, enterprises can 
form a dense enterprise contact network related to enterprise product production, form a 
professional division of labor, and make the enterprises in the network form professional 
production. 
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Forward linkages specifically refer to finished product marketing services, reprocessing of 
semi-finished products, parts or raw materials and various services provided by Chinese local 
enterprises for subsidiaries of multinational corporations. Forward linkage helps to form a local 
production system as soon as possible, develop its finished product market, and promote the 
development of local research and development. Backward Association specifically refers to 
the provision of raw materials, parts or semi-finished products, reprocessing of parts and raw 
materials, marketing and other services by Chinese local enterprises to subsidiaries of 
multinational corporations. The “complementary activities” that can form spillover effects 
through backward correlation. It is found that the cooperation between subsidiaries of 
multinational corporations and local enterprises in China has contributed to the emergence and 
development of spillovers in the following links: helping potential suppliers to establish 
production facilities; Provide technical assistance or information services to local suppliers to 
improve the quality of suppliers’ products or promote innovation; Provide or help to purchase 
raw materials and intermediate products; Provide training and assist in management; Help 
suppliers diversify by exploring new customers. The contact and information flow between the 
subsidiaries of multinational corporations and China’s local suppliers makes it possible for 
China’s local manufacturers to “free ride” from the advanced products, process technology, 
operation and management ability or market knowledge of the subsidiaries of multinational 
corporations. 
Due to the different characteristics of each industry, the size and strength of its correlation are 
also different. If the correlation coefficient of an industry is large, then the industry will become 
the leading industry, which has a strong forward and backward role. Taking automobile as an 
example, with the improvement of car localization rate, its industrial correlation effect is also 
increasing. For example, Beijing jeep has more than 150 factories directly supporting it, and 
Shanghai Volkswagen has more than 170 cooperative factories. Another example is China’s 
electronic industry. Through internal introduction and external connection, the production of 
color TV sets and their key components color picture tubes has basically met the market needs, 
and greatly promoted the development of related industries. 
2.3.4. Human Capital Flow Effect 
Due to the low level of human capital in China, multinational corporations need to provide 
training opportunities and training facilities for local employees in China. When these 
employees flow from joint ventures to other domestic enterprises or self-made enterprises, the 
professional technology and operation and management technology they learned when 
working in multinational companies also flow out, resulting in spillover effects. In addition, it 
can also have an important impact on the overall level of human resources in the industry 
through the exchange and demonstration of training contents. 
Taking China’s car industry as an example, in recent years, multinational auto giants have an 
important phenomenon in their investment in China, that is, R & D localization. In the past, 
multinational automobile companies basically did not pay attention to local R & D in their 
cooperation with China, but adopted the way of direct introduction of technology. This is mainly 
due to the low level of domestic automobile technology and the immature consumer market, 
which leads to the lack of pressure and power of local R & D. However, with the continuous 
expansion of China’s automobile market, the world’s major automobile multinational 
corporations have entered China, and the product competition is extremely fierce. In addition, 
China’s automobile consumers are becoming more and more mature, leading multinational 
corporations to pay attention to local R & D to launch new models suitable for China’s market. 
Since 2004, car multinational enterprises have gradually accelerated the pace of establishing R 
& D centers in China. Since June 2004, GM announced to invest 2.1 billion yuan jointly with SAIC 
to strengthen the construction of its joint venture R & D institution in China, Pan Asia 
Automotive Technology Center. With the help of Volkswagen Germany, Shanghai Volkswagen 
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has invested 1.2 billion yuan to build a technology R & D center and a quality management 
center. Dongfeng Nissan Passenger Car R & D center is located in Guangzhou, with a total 
investment of 330 million yuan. The R & D center will work closely with the technology R & D 
center of Nissan headquarters to jointly develop the field of passenger cars, so as to improve 
the R & D ability of vehicle matching and some assemblies. Following general motors, 
Volkswagen and Nissan, Toyota Motor Technology R & D (Shanghai) Co., Ltd., which invested 
more than 10 million US dollars and integrated the development and research of new 
technologies, new structures, new devices and new vehicles, was established. In addition, 
DaimlerChrysler, Hyundai and Honda also said they would invest heavily in establishing R & D 
centers in China. 
It is estimated that multinational auto giants have invested nearly 4 billion yuan in China’s R & 
D center, and the construction of the R & D center directly attracts tens of thousands of scientific 
and technological personnel in the automotive industry. In the process of participating in high-
end R & D of multinational corporations, these scientific and technological personnel have 
accumulated a large number of advanced technologies in the world automobile industry, 
improved the scientific and technological level of China’s automobile industry, and provided 
intellectual guarantee for participating in independent brand design and improving 
independent innovation ability. At the same time, these R & D personnel will also bring 
technology spillover effect in work conversion. For example, Geely Automobile, a local 
automobile enterprise in China, has established Geely Automobile Industry Research Institute 
in Beijing. Most R & D personnel of the Institute have the background of R & D in the joint 
venture. At the beginning of Chery’s establishment, most of its technical backbone was 
composed of the R & D personnel of the former Shanghai Volkswagen and Shanghai GM. It can 
be seen that the localization trend of R & D of foreign-funded enterprises will further enhance 
the improvement of China’s automobile technology level, and the personnel mobility effect will 
play an important role. 

3. Analysis of Industry Characteristics Affecting the Spillover Effect of 
China’s Foreign Direct Investment 

3.1. Data and Basic Model 
Based on Feder (1982) [11], this paper divides the economy into domestic and foreign sectors 
to deduce the econometric model. 
First, make the following assumptions: 
I.The regional economy is composed of domestic sector (d) and foreign sector (f), that is, the 
total regional production area (y) is the sum of the outputs of the two sectors: y = D + F; 
II. The output f of the foreign sector is a function of the capital KF and labor lf used by the sector: 
F = (,) f KF lf; 
III. The foreign sector has spillover effect on the domestic sector, so the output of the domestic 
sector is set as a function of the capital used by the sector, labor force and the total capital of 
the foreign sector: D = (,) d KD LD KF; 
IV. it is assumed that there is a fixed proportional relationship between the factor productivity 
of the two sectors: 
FL/DL=FK/DK=1+θ, where, 
θ ∈ (-1,1), FL = ∂F/∂LF, DL = ∂D/∂LD, DK = ∂D/∂KF. 
From the first three assumptions, Y = D + F = F( KF ,LF ( , , ) + D( KD, LD, KF), the formula is 
obtained after total differentiation on both sides: dY = FL × dL + FK × dK + DL × dL + DK × dK + 
DF × dKF. 
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Here DF=∂D/∂KF, indicating the change in the total output of the domestic sector caused by the 
marginal increase of foreign capital. 
According to hypothesis IV, FL =DL×(1+θ), FK=DK×(1+θ). 
dY = DL× (1+θ )× dLF + DK × (1+θ )× dKF + DL× dLD + DK × dKD + DF × dK F F. 
= DL × dL + DK × dK +θ × (DL × dLF + DK × dKF ) + DF × dKF. 
=DL× dL× DL× dL× DF× dKF×(θ/1+ θ) [FL× dLF+ FK × dK ]. 
=DK× Dk+ DL× dL +DF× dKF ×(θ/1+ θ) dF. 
If both sides of the equation are divided by Y, you can get (). 
dY/Y=( dK× K)/Y ×dk/K+(dL×L)/Y×dL/L+(DK F ×KF)/Y×dKF/KF +θ/(1+θ) ×DF/Y. 
β1=( dK× K)/Y, β2=(dL×L)/Y,β3=(DK F ×KF)/Y, β4=θ/(1+θ) , the equation can be written as 
dY/Y=β1 ×Dk/K+β2×DL/L+β3×dKF/KF +β4 ×DF/Y. 
Its economic meaning is: β 1 represents the capital elasticity of output, the output growth rate 
that can be brought by every 1% increase in capital, and reflects the contribution of capital 
increase to economic growth; β 2 represents the labor elasticity of output, which represents the 
output growth brought by every 1 percentage point of labor growth, reflecting the contribution 
of labor increase to economic growth; β 3 means that for every 1% increase in foreign sector 
investment, the spillover effect on domestic sector is equivalent to the percentage of total 
output growth. But in particular, β Although it reflects the size of spillover effect, its significance 
is not the output elasticity of foreign capital to domestic enterprises, because according to the 
definition of elasticity, the output elasticity of foreign capital to domestic capital should be (dkf) 
× K (f) / D, which should be higher than that in our equation β 3 = DK F × KF / y should be larger. 
They all reflect the size of spillover effect, but the relative base of the two is different. In view 
of the convenience of measurement, we adopt it β 3 = DK F × K F/Y. 
Because the industries that foreign capital enters are mainly industrial sectors, this chapter 
analyzes the impact of FDI spillover effect on China's economy by industrial sectors. When 
selecting China Statistical Yearbook, China Economic Yearbook and statistical data collection of 
new China for analysis over the years, in view of the availability of data, the data selection of 
some variables is not completely consistent in the measurement of overall industry and sub 
industries (see the attached table for detailed data). The specific data are described as follows: 
Y: In the measurement of the overall industry, it represents the industrial added value, and in 
the measurement of subdivided industries, it represents the total industrial output value, with 
the unit of 100 million yuan. Theoretically, it is reasonable to use industrial added value than 
total industrial output value. Because industrial added value represents the final result of 
industrial production activities. However, there is no statistics of industrial added value in 
China Statistical Yearbook in most years, so the index of total industrial output value is selected. 
K: In the measurement of the total industry, it is the total capital formation; In the measurement 
of subdivided industries, the total assets of each industry are selected. The unit is 100 million 
yuan. 
L: In the measurement of the overall industry, it is the secondary industry 2 employees; In the 
measurement of subdivided industries, it is the annual average number of all employees in each 
industry, and the unit is 10000. 
KF: in the measurement of the overall industry, it is the stock of actually utilized foreign direct 
investment; In the measurement of subdivided industries, it is the total assets of foreign-funded 
enterprises in each subdivided industry over the years. The stock of foreign direct investment 
actually utilized is the amount of FDI in the current year plus the depreciation of the stock over 
the years. The depreciation rate is calculated at the usual 10%. The amount of FDI over the 
years is converted into RMB according to the exchange rate of the current year, and the unit is 
RMB 100 million. 



Volume 3 Issue 1, 2022 

DOI: 10.6981/FEM.202201_3(1).0023 

196 

Frontiers in Economics and Management 

ISSN: 2692-7608 

The above y, K and KF are measured at the constant price in 1983. In terms of data processing, 
it is converted by the GDP deflator over the years. 

3.2. Inspection Results and Analysis 
According to the results of empirical test and the development of China’s industrial economy, 
we can draw the following conclusions. 
1) In the long run, foreign direct investment promotes China’s industrial economic growth 
through spillover effect. However, due to the time lag of spillover effect, the spillover effect is 
not obvious in the short term, and even negative spillover effect may occur. 
From the cointegration equation reflecting the long-term equilibrium relationship, FDI has an 
obvious spillover effect on domestic industrial economic growth. For every 1% increase in 
foreign direct investment, the spillover effect is equivalent to an increase in industrial added 
value of 0.14%; However, the ECM equation describing the short-term dynamic relationship 
shows that there is a certain time delay in the spillover effect of FDI, and there is a negative 
spillover effect in the short term. This is mainly determined by the spillover process and 
mechanism of FDI. 
For quite a long time before the reform and opening up, China’s economic development level 
not only lags far behind the western developed countries, but also lags far behind many 
developing countries (regions). The practice of reform and opening up in the past 26 years has 
proved that foreign direct investment has improved China’s technological level and 
productivity through demonstration imitation, competition, industrial association and human 
capital flow, so as to promote economic development. The conclusions of this chapter can also 
be verified from other indicators reflecting China’s economic efficiency and scientific and 
technological progress. From the perspective of industrial economic indicators, China’s total 
labor productivity increased from 3213 yuan / person. Year in 1985 to 31721 yuan / person. 
Year in 2005 (calculated at comparable prices in 1985), an increase of nearly 10 times. From 
the input-output indicators of science and technology, the output value of high-tech industry 
almost increased from blank to 3436.7 billion yuan in 2005. The number of patent applications 
in China increased from 14372 in 1985 to 476264 in 2005, an increase of 33 times. From the 
perspective of China’s export commodities, in the early stage of opening up, China’s export 
commodities were mainly raw materials, primary processing and low-tech commodities. At 
present, China’s export commodities are mainly industrial manufactured products, among 
which the products with high scientific and technological content, mainly machinery, 
electronics and complete sets of equipment, have become the main force of China’s export 
commodities. Of course, this paper will study the spillover effect of FDI. Even if the contribution 
of foreign-funded enterprises is not considered, the production level of domestic enterprises 
will be significantly improved. In the past 26 years of opening up, domestic industrial 
enterprises have improved their strength in the competition with foreign-funded enterprises, 
and a large number of large enterprise groups with independent intellectual property rights 
and certain competitiveness in the world have emerged. This was almost unthinkable at the 
beginning of reform and opening up. For example, China’s home appliance industry, from the 
introduction of foreign capital to imitation, digestion and absorption to independent design and 
development, and has international market competitiveness. These phenomena are 
inseparable from the use of FDI spillover effect by domestic enterprises. 
Although FDI has obvious spillover effect in the long run, in a short observation period, the 
spillover effect of FDI will be less obvious or even negative in the short term because it takes a 
certain time to form and improve the FDI spillover mechanism. 
First of all, it will take some time for the demonstration imitation effect of foreign capital to 
appear. As mentioned above, because TNCs have advanced technology and production 
processes, TNCs have a strong “technological comparative advantage” compared with their 
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competitors in developing countries and can obtain more market share and profits. This 
technology demonstration enables enterprises in developing countries to use various methods, 
such as through the research and development of “reverse engineering” of products, or hiring 
employees who have worked and received training in multinational companies, indirectly 
obtain the technology and process for producing the products, improve the production 
technology level of their enterprises, and accumulate capabilities and experience through 
“learning by doing”, Enhance the ability of enterprises to absorb technology transfer and 
technology spillover. However, from the perspective of technology itself, after the entry of 
foreign capital, more advanced technology and management experience need a certain time to 
be spread and rooted through various channels. Different technologies have different diffusion 
characteristics. Generally speaking, technologies with low technical content and strong 
externality such as management experience, process improvement and appearance design can 
quickly overflow and be rooted in domestic enterprises, but the diffusion of core technologies 
with high technical level and difficult to imitate is generally relatively slow. These technologies 
are often subject to strict patent protection by multinational corporations. Even if relevant 
technologies are obtained through “reverse engineering”, enterprises in the host country need 
to have a certain technological innovation ability, otherwise this “reverse engineering” cannot 
be carried out. In the case of insufficient technology spillover in the short term, if the technology 
gap is too large, under the pressure of competition, domestic enterprises may directly buy the 
technology of foreign manufacturers and give up their own technology research and 
development, resulting in complete dependence on the technology of multinational 
corporations and the phenomenon of “negative spillover”. 
Secondly, from the perspective of correlation effect, the correlation between foreign capital 
entry and domestic related industries is weak at the beginning, and the formation of technology 
spillover network effect still needs the support of perfect industrial chain. After MNCs enter, 
domestic enterprises in relevant industries can provide MNC subsidiaries with raw materials, 
parts or semi-finished products, reprocessing of parts and raw materials, marketing and other 
services. The cooperation between subsidiaries of multinational corporations and local 
manufacturers has contributed to the emergence and development of spillovers in the 
following backward links: helping potential suppliers to establish production facilities; Provide 
technical assistance or information services to local suppliers to improve the quality of 
suppliers’ products or promote innovation; Provide or help to purchase raw materials and 
intermediate products; Provide training and assist in management; Help suppliers diversify by 
finding new customers. The contact and information flow between MNC subsidiaries and local 
suppliers make it possible for local manufacturers to “free ride” from MNC subsidiaries’ 
advanced products, process technology, operation and management ability or market 
knowledge. However, the formation of a perfect industrial chain requires a certain period of 
running in, which will greatly restrict the occurrence of the above correlation effects. 
From the perspective of the flow effect of human capital, when multinational corporations 
invest in the host country, they generally adopt the principle of talent localization in the 
introduction of human capital, that is, the introduction of talents in the host country. These 
talents have been trained by multinational corporations and participated in various stages of 
production and R & D. many of them have mastered a large number of technologies of 
multinational corporations. The flow and career transfer of these talents will overflow the 
technology they obtain in multinational corporations to new departments or enterprises. 
However, in the short term, multinational corporations, especially their new enterprises, often 
attract personnel from relevant industries of domestic enterprises through relatively high 
wages, resulting in the loss of technicians of domestic enterprises. In the long run, talent flow 
is two-way, and this flow often makes domestic enterprises benefit from the technology 
spillover brought by personnel flow. However, in the short term, the inflow of FDI has caused 
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the asymmetric flow of technicians, which has a negative spillover effect on domestic 
enterprises. 
2) From the perspective of time, FDI spillover effect is very different in different stages of 
China’s introduction of foreign capital. FDI and industrial output growth rate have experienced 
a process of significant positive correlation, insignificant correlation and significant negative 
correlation. From the measurement results, it can be observed that before 1996, β The value of 
3 maintained a high level; However, since 1997, the technology spillover effect of FDI has 
decreased significantly; Since 2000, the technology spillover effect of FDI has been insignificant 
or negative, and the technology spillover effect of FDI has been significantly negative in 2004. 
This change trend of FDI technology spillover effect is closely related to the process of reform 
and opening up and the development trend of foreign capital in China. 
Before 1992, foreign direct investment was in its infancy in China. Although the number of 
foreign direct investment increased rapidly, the overall scale was still small. The main sources 
of foreign capital are Hong Kong, Macao and Taiwan. In these investments, there are fewer large 
multinational companies with advanced technology, huge market share and strong capital, 
while there are more small and medium-sized manufacturing. Although there are few large 
multinational corporations with higher technical level, these small and medium-sized foreign 
capital are highly complementary to China’s economy at this stage, and the technical threshold 
is also low, so it is more conducive to technology spillover. In addition, from the technical needs 
of domestic enterprises, domestic enterprises at that time also had greater needs and room for 
improvement in the relatively primary technical aspects such as management experience, 
product appearance design and process improvement. Therefore, at this stage, the entry of 
foreign capital has produced a more obvious technology spillover effect. 
In 1992, Deng Xiaoping’s southern tour speech and the convening of the 14th National Congress 
established the goal of China’s socialist market economic system reform, and China’s reform 
and opening-up pace was further accelerated, so that China’s foreign direct investment 
achieved a leap forward growth, and the amount of foreign investment increased from more 
than 4 billion US dollars in 1991 to more than 40 billion US dollars in 2000. Foreign direct 
investment in this stage has undergone important changes in the main body and mode of 
investment. Large multinational corporations began to invest heavily in China. By the end of 
2000, nearly 300 of the global top 500 selected by Fortune magazine had invested in China. 
Multinational corporations bring not only capital, technology and management, but also world-
class competition. Due to the large technology gap, there have been signs of foreign monopoly 
in some industries, which are not conducive to the improvement of the technical level of 
domestic enterprises. At the same time, from the perspective of investment mode, the tendency 
of sole proprietorship of foreign-invested enterprises is becoming stronger and stronger, and 
multinational corporations pay more attention to the control of enterprises. It is mainly 
manifested in that newly-built enterprises tend to choose sole proprietorship and obtain 
control by means of capital increase and investment expansion for the joint ventures already 
involved. The tendency of sole proprietorship of foreign direct investment objectively weakens 
the technical connection between Chinese and foreign enterprises, while the new spillover 
channel with industrial association as the carrier has not been formed, resulting in the gradual 
weakening of FDI spillover effect. After China’s successful accession to the WTO in 2001, China 
has significantly increased its opening to foreign investment, and there have been many 
significant changes in the investment structure, investment mode and business strategy of 
foreign direct investment. In 2000, foreign-funded enterprises exceeded joint ventures in the 
amount of investment for the first time. After China’s entry into WTO, the tendency of sole 
proprietorship is more obvious. Among the foreign direct investment attracted by China in 
2004, there were 30708 wholly foreign-owned enterprises, and the actually utilized foreign 
capital was US $40.222 billion, accounting for 70.3% and 66.3% of the total foreign capital 
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absorbed in China respectively. It can be said that wholly foreign-owned enterprises have 
become the mainstream way for multinational corporations to enter China. At the same time, 
multinational corporations’ Mergers and acquisitions of Chinese enterprises, especially large 
and medium-sized state-owned enterprises, are increasing day by day. From the perspective of 
domestic enterprises, after years of reform and opening up, they have had certain management 
experience and technical level. At the same time, they also began to pay attention to 
independent R & D and independent innovation. However, these are just contrary to the 
interests of multinational corporations, resulting in intensified competition. Taking China’s 
color TV industry as an example, after domestic enterprises have completed capital 
accumulation and technology upgrading, there is an urgent need to advance to the upstream of 
the industry and master core technology and intellectual property rights. However, the core 
technology is often in the hands of a few multinational giants. For their own interests, 
multinational enterprises usually weaken the product competitiveness of domestic enterprises 
by raising patent fees and raising the price of core components, so as to curb the development 
and technological progress of domestic enterprises. Another means is cross-border M & A. at 
present, China still lacks a complete legal system and corresponding supporting policies to 
restrict the M & A of transnational corporations. Transnational corporations often use their 
own capital and technological advantages to maliciously M & A of relevant domestic leading 
enterprises, or even M & A of the whole industry. The purpose of some extreme malicious 
mergers and acquisitions is not to develop the enterprise and obtain profits, but to “freeze” the 
technology and brand of domestic enterprises, and do everything possible to weaken and 
destroy the joint venture, so as to eliminate competition and dominate the market. From the 
perspective of technological progress. 
The malicious mergers and acquisitions of multinational corporations have caused the lack of 
core technology in China. Multinational companies will only place the least additional profit in 
commodity production, such as assembly, the most energy and raw materials consuming and 
most likely to pollute the environment in China. The vast majority of corporate profits and 
newly created wealth will be taken away by multinational corporations. In the overall pattern 
of international industrial division of labor, China can only play the role of migrant workers. Of 
course, as the same enterprise, technology may progress due to the participation of foreign 
capital, but the dominant power of technological progress has been lost. Together with this 
dominant power, there is also the right to control the enterprise and the right to speak about 
profit distribution. The final result is that foreign capital inputs technology and management 
through capital M & A, and finally takes away a lot of profits, However, Chinese capital only lives 
on the reserved shares, which is a devastating blow to the technical level of domestic 
enterprises. 
3) From the perspective of industry, FDI spillover effects are very different in different 
industries of China’s industrial sector. The spillover effects are more obvious in some 
traditional labor-intensive industries, while in some technology intensive industries, the 
spillover effects are small and even negative. 
According to the measurement results, the three industry groups with large FDI technology 
spillover effects are: Food and beverage manufacturing, textile, clothing, shoes and hats, leather 
products manufacturing and paper, printing and sporting goods manufacturing. From the 
perspective of these industries, they are traditional labor-intensive industries with low 
technology threshold and small technology dependence. From the position of various 
industries in the national economy, they are not the leading industries that promote China’s 
economic development and the sunrise industries related to the future industrial upgrading. 
The mechanical transportation and special equipment manufacturing industry, which plays a 
strategic role in industrial upgrading in the development of national economy, has an obvious 
negative spillover effect. In addition, there may be negative technology spillover effects in 
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industries with high content of modern science and technology and determining a country’s 
future international competitiveness, such as electrical, communication equipment and 
precision instrument manufacturing. By analyzing the spillover mechanism of FDI, we believe 
that the technology spillover of FDI is mostly manifested in the spillover of non core technology, 
and the dependence of various industries on core technology leads to the difference of FDI 
technology spillover effect. 
FDI technology spillover is mainly realized through demonstration imitation, competition, 
correlation and human capital flow. Firstly, due to the forced entry of multinational 
corporations, the monopoly distortion of industries with strong industrial barriers has been 
curbed and the allocation of resources has been improved; Secondly, the increasing competitive 
pressure or demonstration effect from multinational corporations stimulates local 
manufacturers to make more effective use of existing resources and promote the improvement 
of local technical efficiency. 
In addition, foreign capital entry and domestic manufacturers will form a certain industrial 
division and cooperation, promote the dissemination of various information and technologies 
through industrial linkages, and improve the technical level of domestic enterprises; The flow 
of human capital also provides conditions for technology spillover. By analyzing the ways of 
technology spillovers, we can find that in fact, most of these possible technology spillovers are 
the Spillovers of non core technologies (such as management skills and production methods). 
The core technology of multinational corporations is often subject to strict confidentiality or 
patent protection, which is difficult to produce spillover through the above ways. This is also 
an important reason for the difference of technology spillovers in various industries. 
Technology intensive industries (such as machinery, transportation and special equipment 
manufacturing industry, electrical machinery and equipment manufacturing industry, 
electronic and communication equipment manufacturing industry, instrument manufacturing 
industry, etc.) have a high degree of dependence on core technology, and core technology is 
difficult to produce spillover, which may be an important reason why the technology spillover 
in these industries is not obvious. At the same time, due to the great difference in the technical 
level of domestic and foreign enterprises, in order to make up for the competitive disadvantage, 
domestic enterprises often give up the existing technology and introduce foreign technology. 
To some extent, the cost of introducing foreign technology is: 
Multinational corporations provide “subsidies” for R & D, which further widens the gap 
between domestic enterprises and multinational corporations in R & D investment. In this way, 
domestic enterprises rely heavily on foreign core technology and the technical level of domestic 
enterprises is declining. It may eventually form a negative technology spillover effect. Labor 
intensive industries (such as food, textile, sports goods manufacturing and other industries) do 
not have the restriction of core technology (or rely less on core technology), and the production 
of these industries is often more restricted by non core technologies such as management skills 
and production methods. These technologies are easy to overflow through imitation, 
competition, correlation, personnel flow and other channels. 
4) By examining the industry factors that may affect the spillover effect of FDI, it is found that 
the proportion of foreign capital, market concentration and the characteristics of the industry 
are important factors affecting the spillover effect of FDI. According to the relevant literature at 
home and abroad, the industry factors affecting the spillover effect of FDI are mainly: the 
technology gap between domestic and foreign-funded enterprises, the proportion of foreign 
capital, the market concentration and the characteristics of the industry itself. In this paper, 32 
industries are grouped according to the above indicators to verify the industry factors affecting 
China’s FDI spillover effect. The results show that the proportion of FDI in the industry is 
positively correlated with the spillover effect of FDI, which shows that the number of FDI is still 
an important factor to promote the technology spillover effect of FDI; The technology spillover 
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coefficient of FDI in the industry group with high market concentration is significantly lower 
than that in the industry group with low market concentration. This shows that foreign capital 
has formed a certain monopoly position in industries with high concentration, and makes use 
of this monopoly advantage to hinder the spillover effect; The technology spillover coefficient 
of FDI in labor-intensive industry group is significantly greater than that in capital technology 
intensive industry group. 

4. Thoughts from the Characteristics of Today’S Industry 

Whether from the perspective of promoting industrial economic growth or improving 
innovation ability, correlation effect plays an important role in the occurrence and deepening 
of FDI spillover effect, because the important premise of spillover effect caused by the 
connection between FDI and domestic enterprises is the industrial relationship of domestic and 
foreign enterprises, especially backward correlation. However, at present, the phenomenon of 
two skins in the development of foreign-funded enterprises in China is still prominent. Local 
enterprises urgently need to be embedded into the industrial chain of multinational 
corporations through industrial association, so as to continuously improve the technical level 
and industrial structure of local industries. 
In order to explore how FDI can bring more benefits to the host country’s economy in the 
internal mechanism of industry, the United Nations Conference on Trade and development 
(UNCTAD) issued the World Investment Report 2001 with the theme of “promoting linkages” 
[34]. The report believes that promoting the industrial links between local enterprises, 
especially small and medium-sized enterprises and foreign-invested enterprises is based on the 
common interests of foreign-invested enterprises and domestic enterprises. Strengthening 
industrial ties is to strengthen the competitiveness of local enterprises and make them based 
on the international production network. It is also a stepping stone for foreign-invested 
enterprises to be completely rooted in the host country’s economy. The report also believes 
that the “promoting linkages” policy is the main policy way for the third generation to promote 
foreign direct investment in the world, following the first generation of market-friendly 
incentive investment policies and the second generation of policies to establish various 
investment promotion institutions and strive to attract foreign investment by promoting their 
own country (Marketing accounting). 
The rapid development of foreign capital economy is one of the important achievements of 
China’s reform and opening up. After more than 20 years of development, foreign-invested 
enterprises have developed into a large group. For foreign-invested enterprises, more than 50% 
of the sales revenue is generally used to purchase raw materials, parts and other intermediate 
products. In the electronics industry, automobile manufacturing and other industries, the 
proportion of outsourcing is higher. There are only three options for foreign-invested 
enterprises to obtain these inputs in the host country: import, local manufacturing or purchase 
from local suppliers. For most foreign-funded enterprises, the decision whether to import or 
purchase or produce at home depends on the comparison between the import cost of 
intermediate inputs and the domestic purchase or production cost on the premise of the same 
standard quality. To avoid the implementation of market internalization strategy by 
multinational corporations, only from the perspective of cost and benefit, the decision of 
foreign-invested enterprises whether to manufacture locally or purchase locally depends on 
whether there are qualified suppliers that meet the production standards of foreign-invested 
enterprises. In the presence of qualified. 
In the case of suppliers required by the party, foreign-invested enterprises will not choose to 
set up branches that consume both capital cost and management cost to manufacture locally. 
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At present, there are some unfavorable factors restricting the industrial correlation effect in 
China’s FDI. The main points are as follows. First, the local composition of foreign-invested 
enterprises is low. Foreign invested enterprises have not taken domestic local enterprises as 
an important procurement market, and the industrial relationship between domestic local 
enterprises and foreign-invested enterprises is not close enough. On the one hand, it reflects 
that China’s foreign-invested enterprises take the processing trade as the main body, and are 
still making use of the advantages of domestic resources and labor cost as an integral part of 
the international production system of multinational corporations; On the other hand, the 
supporting capacity of domestic enterprises can not meet the requirements of the international 
production system. There is a gap in product quality and technical requirements, especially in 
the production of high value-added core accessories. Secondly, foreign-invested enterprises 
show obvious characteristics of import dependence. The production and operation of China’s 
foreign-invested enterprises tend to cycle in the international production system, while the 
cycle in the domestic production system is relatively weak. Therefore, the role of driving 
domestic enterprises to intervene in the international production system and participate in the 
international division of labor is also weak. Finally, the impressive export performance does 
not mean that China’s local enterprises have made use of the export market 
Widely involved in the international industrial chain, the performance of booming export is still 
dominated by the activities of foreign-invested enterprises, and this export is based on large-
scale import of intermediate products. 
The embedded technology development model mainly uses the internalized technology 
transfer of multinational corporations to promote domestic local enterprises to participate in 
the international division of labor system of multinational corporations, realize specialization 
in some production stages of multinational corporations through forward and backward 
industrial association with multinational corporations, and take advantage of the development 
opportunities provided by industrial transfer and technology transfer of multinational 
corporations, Continuously absorb the transfer technology and innovation information 
generated by multinational corporations, and innovate independently on the basis of digestion 
and absorption, so as to improve domestic technological capacity. 
The development mode of embedded technology should become an important mode of 
technology development in the new stage of China, mainly based on the following judgments. 
First of all, foreign capital has played an important role in China’s economy. In the previous 
measurement of the openness of various industries based on the proportion of the total output 
value of foreign-funded enterprises in the total output value, it can be seen that the proportion 
of output value of four industries has exceeded 50%, and the proportion of foreign capital in 13 
industries is more than 30%. The involvement of foreign capital in China’s economy has 
reached an important position. According to the latest statistics, more than 190 countries and 
regions have invested in China, and nearly 450 of the world’s 500 largest multinational 
companies have invested in China, of which more than 30 have set up regional headquarters. 
Secondly, multinational corporations pay more and more attention to China’s market and R & 
D resources. More and more multinational corporations set up R & D institutions in China to 
use local talents for product R & D. Finally, from the technical level of China’s domestic 
enterprises, many industries have the ability to embed and intervene in the global industrial 
chain of multinational corporations, participate in the international division of labor, and form 
a production network with foreign-invested enterprises. 
The embedded development model plays an important role in domestic enterprises to make 
full use of the technology spillover effect of multinational corporations and improve their own 
technical strength. It deepens the technology spillover effect mainly through the following ways. 
1) Technical assistance and training services of foreign-funded enterprises can be obtained at 
a lower cost. 
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In order to ensure that the purchased intermediate inputs can meet the strict technical 
requirements of subsidiaries of multinational corporations, these companies often not only put 
forward specific requirements to suppliers, but also help to improve the technical capacity of 
suppliers, which has become an important part of multinational corporations’ formation of 
international production system. 
2) Strengthen the driving role of foreign-funded enterprises in the technological upgrading of 
local enterprises. 
There are more or less economic interest relations and production technology relations 
between enterprise groups in an industry in an economic structure. However, the degree of 
connection is different in different growth stages of industrial structure, and it has a deepening 
process. On the one hand, the development of foreign-funded enterprises will increase the 
production process and production departments, which will naturally develop new domestic 
suppliers; On the other hand, local enterprises will continue to participate in technological 
learning and the growth of endogenous technological capabilities in supply and other links, 
improve their specialization in the division of labor in the industrial chain, and improve their 
position in the division of labor in the industrial chain. The transaction activities between 
enterprises essentially reflect the technical links between enterprises. Local enterprises 
establish product or service trading relations with foreign-invested enterprises through 
subcontracting, supporting or providing business services. Through backward industrial 
contact, foreign-funded enterprises will force local enterprises to reach higher standards in 
terms of quality, supply plan and price (accounting cost), and promote the improvement of the 
technical level of local enterprises. More importantly, local enterprises as suppliers can apply 
the technology and management methods they have learned to other operations. In this way, 
the technological progress promoted by the embedded technology development model occurs 
not only in the industry where they establish contact with multinational corporations, but also 
in other industries related to this industry. On the other hand, foreign-funded enterprises can 
produce forward related technology diffusion effect through local sales activities. In order to 
provide higher quality products to downstream enterprises and promote the improvement of 
their own processes and products, foreign-funded enterprises through sales services and 
training. 
The technology diffusion, the sales service and demonstration effect of foreign-funded 
enterprises will complete the technology transfer between foreign-funded enterprises and 
domestic enterprises, so as to promote the upgrading of the industry. 
3) The gap in production technology produces a “wooden poke effect” and a driving effect of 
technology. 
As the main carrier of the world’s advanced technology, multinational corporations embedded 
in the global production and operation industrial chain of multinational corporations can form 
a “barrel effect” on the gap of production technology supporting product production, resulting 
in the squeezing and driving effect of technology. The industry is embedded in the industrial 
chain of multinational corporations. On the industrial value chain, it participates in professional 
division of labor and becomes a node or unit in the production network system. On the 
production technology chain, due to the network production organization structure of vertical 
separation and horizontal connection, different departments of the industry are naturally 
divided into different technologies, Each department is composed of a group of specialized 
enterprises in the technical field of the Department. These technologies finally depend on each 
other in the production of end products. Therefore, there must be the requirements of mutual 
coordination and balance of technologies in each production link in the technical system. 
The leading or lagging technological development of one department has an impact effect on 
other departments, resulting in the “barrel effect” on the technological gap and the “extrusion 
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effect” and “driving effect” on production technology among relevant departments. The result 
will promote the upgrading of industrial production technology. 
The technology driven development mode of embedded technology is also reflected in the 
reverse “barrel effect”. As a link in the international production chain of multinational 
corporations, foreign-invested enterprises generally determine the technical level of their 
transfer according to the position of the enterprise or subcontracting system in the global 
production system. Therefore, the technical level and supporting capacity of the host domestic 
industry determine its position in the global industrial chain, and then establish the level of 
technology transfer. If the host country continuously improves the supporting capacity of its 
own industry and continuously promotes the technological progress of local industries, 
multinational corporations will timely adjust the position of the host country’s subsidiaries in 
the industrial chain and steadily improve the level of technology transfer, so as to deepen the 
effect of foreign technology spillover. The development process of SamSung group in China, 
from ordinary household appliances to high-end household appliances, and then involved in 
digital and telecommunications products, shows the existence of the reverse “barrel effect” of 
the transfer of technology level by multinational corporations. 
4) It can effectively promote the two-way flow of human resources. 
The flow of human capital is considered to be one of the important manifestations of technology 
spillover. The effective operation of multinational corporations’ overseas investment projects 
is often combined with the development of local human resources. Wherever they go, they 
strive to integrate with the local political system, economic system and cultural customs, 
promote enterprise system innovation from localization, and bring new competition rules into 
the local culture while making enterprises adapt to the needs of regional market competition. 
Therefore, the localization of human resources has become an important strategy of many 
multinational companies, For example, Motorola’s unique people-oriented management, 
Siemens’ training for development rather than work, LG’s management personnel localization, 
talent development localization, etc. (Yang Jie, song Hongchao, 2004) illustrate the importance 
of localized talents to the development of foreign-funded enterprises. However, with the 
development and expansion of local enterprises and the enhancement of innovation ability, the 
unidirectional situation of talent flow began to break, and the phenomenon of talent return 
gradually appeared, especially in the case of deep embedded development, such as local 
technical and management personnel working together with experts sent by the headquarters 
of Multinational Corporations: staff training for supplier enterprises; Local technicians 
participate in the improvement of technology, products and processes and even R & D activities, 
and the two-way flow of talents will be more frequent. 

5. Conclusion 

This paper makes an empirical study on the impact of FDI spillover effect on China’s industrial 
economic growth and innovation ability, and investigates the influencing factors of FDI 
spillover effect. The empirical part of this paper draws the following conclusions through two 
perspectives and multiple levels of research: 
Taking output as the economic index that may be affected by the spillover effect of foreign 
capital, this paper obtains the role of FDI spillover effect on China’s industrial economic growth 
through econometric analysis. The conclusions are as follows: first, in the long run, foreign 
direct investment promotes the growth of China’s industrial economy through spillover effect. 
However, due to the time lag of spillover effect, the spillover effect is not obvious in the short 
term, and even negative technology spillover effect (crowding out effect) may occur. Second, 
from the time dimension, FDI spillover effect is very different in different stages of China’s 
introduction of foreign capital. FDI spillover effect and industrial output growth rate have 
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experienced a process of significant positive correlation, insignificant correlation and 
significant negative correlation. Third, from the perspective of industry, FDI spillover effects 
are very different in different industries of China’s industrial sector. Some traditional labor-
intensive industries have obvious spillover effects, while in some technology intensive 
industries, the spillover effects are small and even negative. Fourth, through the analysis of the 
factors affecting the spillover effect of FDI, this paper believes that the proportion of foreign 
capital, market concentration and the characteristics of the industry have an important impact 
on the spillover effect of FDI. 
By establishing a model to test the impact of FDI on the innovation ability of Chinese enterprises, 
we can further grasp the deeper impact of FDI spillover effect. The conclusions are as follows: 
on the whole, FDI promotes the improvement of China’s technological innovation ability. 
However, further research shows that the improvement of FDI on China’s technological 
innovation ability is mainly reflected in the innovation ability of non core technologies such as 
appearance design and utility model; FDI has hindered the innovation ability of China’s core 
technology. 
The results of the two angle classification tests are highly consistent and complementary. The 
test of the impact of FDI on innovation ability shows that the improvement of FDI on China’s 
innovation ability is mainly reflected in the innovation ability of non core technologies such as 
appearance design and utility model, but it hinders the innovation ability of China’s core 
technologies. This explains the conclusion from the perspective of production to a certain 
extent: some traditional labor-intensive industries have obvious spillover effect, while in some 
technology intensive industries, the technology spillover effect is small. Because most of China’s 
labor-intensive industries rely on the technology of appearance design and utility model, while 
the capital technology intensive industries must rely on the innovation of industry core 
technology. Without strong core technology innovation ability, it is impossible to promote the 
survival and development of enterprises only by technological means such as process 
improvement and external design. 
Finally, this paper puts forward the ways to deepen the spillover effect of FDI: improve the 
relevant legal system and limit the monopoly behavior of multinational corporations; Deepen 
the industrial correlation effect and implement the embedded development model for foreign 
capital; Improve China’s technology absorption capacity. 
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