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Abstract
This paper explores the relationship between China’s outward for­

eign direct investment（OFDI）and regional innovation from the per­
spective of firm ownership. Based on a classification of China’s firm
ownership, we build a database including data of China’s regional
OFDI with heterogeneous ownership and data of China’s regional
innovation. Through concentration analysis and correlation analy­
sis, this paper finds that: firstly, in general, China’s regional OFDI
is highly regionally concentrated, which is varying slightly among
heterogeneous ownership; secondly, innovation construction of China’s
regional OFDI is significantly heterogeneous; thirdly, although both
OFDI of state­owned firms and OFDI of private firms can improve
regional innovation, improvement of the latter is stronger due to
different sector distribution of OFDI.
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This essay discusses the relationship between China’s outward foreign

direct investment（OFDI）and regional innovation from the perspective

of firm ownership. Based on a classification of China’s firm ownership, a

database including data of China’s regional OFDI with heterogeneous

ownership and data of China’s regional innovation is established. After

comparison and correlationship analysis, we find that: Firstly, in gen­

eral, China’s regional OFDI is highly regionally concentrated, which is

varying slightly among heterogeneous ownership; Secondly, innovation

construction of China’s regional OFDI is significantly heterogeneous;

Thirdly, although both OFDI of state­owned firms and OFDI of private

firms can improve regional innovation, improvement of the latter is

stronger due to different sector distribution of OFDI.

１．Classification of China’s firm ownership

In China, neither academy nor legislation has provided a clear and

uncontroversial classification standard of firm ownership. According to

definition and classification of firm ownership in Xue（２０２０）, China’s

firms are classified into４ types: private firms; state­owned firms; firms

invested by Hongkong, Macao or Taiwan; firms invested by foreign

countries. These are specific classification standard:

Firstly, state­owned firms include:（１）national proprietorship firms

solely or jointly invested only by governmental sectors or institutes;（２）

firms solely or jointly invested by（１）which hold more than ５０％ of

shares, and one of which is the major shareholder;（３）firms solely or

jointly invested by（１）and/or（２）which hold more than５０％ of shares;

（４）firms, other than（１）­（３）, in which the major shareholder is govern­
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１ Although collectively owned firms, generated in special historical stage in
China, are a part of China’s public owned economy, in light of its difference
with whole­people­owned firms in terms of subject, object and obtainance, this
essay classifies collectively owned firms into private firms.

mental sector or institute or state­owned firm that actually controls the

firm through shareholder’s agreement, firm’s rule, board of directors and

so on１.

Secondly, firms invested by Hongkong, Macao or Taiwan include:（１）

firms solely or jointly invested only by individuals, firms or other or­

ganizations located in Hongkong, Macao or Taiwan;（２）firms solely or

jointly invested by（１）and/or individuals, firms or other organizations lo­

cated in Hongkong, Macao or Taiwan which hold more than ５０％ of

shares, and one of which is the major shareholder;（３）firms solely or

jointly invested by（１）and/or（２）which hold more than５０％ of shares;

（４）firms, other than（１）­（３）, in which the major shareholder is indi­

viduals, firms or other organizations located in Hongkong, Macao or Tai­

wan that actually controls the former through shareholder’s agreement,

firm’s rule, board of directors and so on.

Thirdly, firms invested by foreign countries include:（１）firms solely or

jointly invested only by individuals, firms or other organizations located

in foreign countries（foreign investors for short）;（２）firms solely or jointly

invested by foreign investors which hold more than５０％ of shares, and

one of which is the major shareholder;（３）firms solely or jointly invested

by（１）and/or（２）which hold more than５０％ of shares;（４）firms, other

than（１）­（３）, in which the major shareholder is foreign investors that ac­

tually controls the former through shareholder’s agreement, firm’s rule,

board of directors and so on.
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２ These two are China’s companies which provide firm­level data.

Finally, private firms are all firms other than state­owned firms, firms

invested by Hongkong, Macao or Taiwan or firms invested by foreign

countries, including solely individual firms, corporative firms, limited li­

ability firms and joint stock firms.

２．China’s regional OFDI in a view of firm ownership

In order of size, there are４ types of China’s administrative region:

（１）provincial­level（including autonomous regions and４ municipali­

ties）,（２）prefecture­level,（３）county­level and（４）township­level. In

this essay, China’s regions are defined as cities not lower than prefec­

ture­level, including２９３prefecture­level cities and４municipalities thus

２９７ regions in total, except autonomous or special administrative re­

gions. Based on BvD­Zephyr database, which is representative in terms

of mergers & acquisitions investment, fDi­Markets, which is provided by

Financial Times in Britain and has authority on overseas green field in­

vestment, and firm­level database from Tonghuashun and Qichacha２,

this essay classifies China’s firms according to above­mentioned stan­

dard, categorizes data and then establishes China’s Regional OFDI da­

tabase in a view of firm ownership.

Table１ reflects number and value of China’s regional OFDI projects

（top５）, which ranks regions in order of cumulative amount from２００５

to２０１９. Table２ is similar but in a view of different ownership. In terms

of heterogeneous ownership, on the one hand, top５ regions in order of

OFDI projects number respectively are:（１）state­owned: Beijing, Shang­
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Note:（１）Data here is inconsistent with data from National Bureau of Statistics
of China due to different measurement and method of statistics.（２）Names
of regions are abbreviated: Beijing to BJ, Shanghai to SH, Shenzhen to SZ,
Hangzhou to HZ, Guangzhou to GZ, Haikou to HAK

Table １. Number and value of China’s regional OFDI projects （top５）,２００５-２０１９
Unit: number（piece）; value（million US dollars）

７２％４４７６４０８１５２５１２４２５６１１２０７８５９％５１９０１９４２５７４１１２０１９
６８％３６２８１７３９０２６８１０４８０８０１０６０８４６１％６２１２４２３７３４０５７０２０１８
７７％１１６４２１４２５５４１２０３４８２９３２７３８３５６１％７０８７２０８２８５４５１２０１７
７５％２０４５５８８２７２６１８２７５６６７１９２８５５６２％４８８６２２９３１３４９７２０１６
７１％６８０７２５２６９１４３１８６２９４６２１７９９４６４％４８６６１１７２３７４４６２０１５
８７％１９５９９１５３０１０６１７４８９０４４０８３１０６１％２０２４９２１６３３０７２０１４
８６％３６８５４７２６５７２６１２８４９９１５５７６０％１４２５９４８５２４６２０１３
８１％０４７４１４４４５３９４８９１８５５７％１６１７６０８７２５５２０１２
７７％４７５７５２９５１４５４４１０７１５８８７３４５５％１１１４９０７５２７３２０１１
７４％４９２１１９１６１５０６８０２５８０１７５８％２０１３６１５８２３０２０１０
８４％３０１７９３２４５１２６０９２０１１５７％５１４５８６６２５４２００９
８６％１５３３１０９４０４５１４６０６４６５８％１５１０５２５４１８０２００８
８６％０５５６１３９３８１０８３６４３１７５７％７１５４４３４１６５２００７
７７％２７０１１５４８０７６１０５２６０９０５８％９５３５４８８８２００６
９０％０２９６１３１４１１２６１５３６３６０％１１０４７２７８４２００５

rate of top５HAKHZSZSHBJrate of top５GZHZSZSHBJyear
OFDI projects valueOFDI projects number

hai, Shenzhen, Guangzhou and Wuhan;（２）private: Beijing, Shenzhen,

Shanghai, Hangzhou and Guangzhou;（３）Hongkong­Macao­Taiwan: Bei­

jing, Shanghai, Shenzhen, Suzhou and Guangzhou;（４）foreign: Shanghai,

Beijing, Jiaxing, Shenzhen, Wuxi. On the other hand, top５ regions in

order of OFDI projects value respectively are:（１）state­owned: Beijing,

Shanghai, Shenzhen, Wuhan and Guangzhou;（２）private: Beijing,

Shanghai, Shenzhen, Hangzhou and Haikou;（３）Hongkong­Macao­Tai­

wan: Beijing, Shanghai, Guangzhou, Shenzhen and Kunming;（４）foreign:

Shanghai, Beijing, Jiaxing, Wuxi and Wuhan.

It is obvious that China’s regional OFDI is highly regionally concen­
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Note:（１）Firm ownership types are abbreviated: state­owned to SO, private to P,
Hongkong­Macao­Taiwan to HMT, foreign to F.（２）Regions are ranked in or­
der of cumulative amount from２００５to２０１９.

Table ２. China’s regional OFDI in terms of firm ownership,２００５-２０１９

８５％８５％６３％８２％７７％６９％５７％６２％２０１９
９４％７４％５５％７９％８４％７３％５７％６８％２０１８
９２％７９％５５％９１％７４％６８％５７％７１％２０１７
９５％９０％６７％８４％７８％７２％５７％７１％２０１６
９３％８５％５９％９０％８３％７４％５９％７２％２０１５
７９％４６％６６％９７％８７％５７％５６％７０％２０１４
９８％５９％８７％９３％８２％５８％５５％７３％２０１３
６５％８７％４７％９１％６１％５９％４７％７２％２０１２
９６％４６％６７％８２％７９％６１％４３％６７％２０１１
９１％６３％７８％８２％７２％６７％４５％７０％２０１０
８６％６５％３７％８８％７８％６９％４１％６８％２００９
８０％７７％７２％９１％７１％６８％３９％７２％２００８
８１％５２％７９％８９％６４％５４％４８％６３％２００７
９９％５０％８０％８０％８６％５３％４８％６２％２００６
０％６６％５６％９１％１７％６７％４９％７０％２００５
FHMTPSOFHMTPSOyear

rate of top５OFDI projects valuerate of top５OFDI projects number

trated. Specifically, in a view of number, top５regions account for about

６０％ of total OFDI; in a view of value, top５ regions account for more

than７０％ of total OFDI. However, this feature is varying slightly among

heterogeneous ownership. In a view of OFDI projects number, for state­

owned firms top５regions account for more than６５％ in most years, and

for private firms top５regions are less than５５％ in most years. In addi­

tion, in either an overall view or a heterogeneous view considering own­

ership, extent of regional concentration of OFDI projects’ value is more

significant than that of OFDI projects’ number, indicating that, in re­

gions where OFDI is concentrated, OFDI value per project is larger than

that of China’s country­level.
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Note:（１）Due to incomplete statistics, proportions of ４ ownership features in
China’s top４ cities listed in table３ are calculated according to cumulative
OFDI from２００５to２０１９, rather than OFDI stocks.（２）Abbreviations of own­
ership types and regions are same as table１and table２.

Table ３. OFDI Ownership structure in China’s top４cities from２００５to２０１９

２.１％３.７％１３.０％４.１％F

OFDI
projects
number ５.３％７.３％９.８％４.７％HMT

７０.７％５２.０％４８.４％３３.１％P
２１.９％３７.０％２８.８％５８.１％SO
０.２％０.８％４.１％０.６％F

OFDI
projects
value １.５％６.６％４.４％０.９％HMT

５０.５％１７.１％４２.４％１４.７％P
４７.８％７５.５％４９.１％８３.８％SO
SZGZSHBJ

Here, China’s top４cities̶̶Beijing, Shanghai, Guangzhou and Shen­

zhen̶̶are analyzed for a deeper insight to ownership heterogeneity of

regional OFDI. By means of comparing proportion of cumulative OFDI

from２００５ to２０１９ in top４cities, two significant attributes are found ac­

cording to table３:

Firstly, the OFDI ownership structure in top４ cities varies signifi­

cantly. Particularly, in a view of either OFDI projects’ number or value,

more than half of OFDI from Beijing flows from state­owned firms, and

more than half of OFDI from Shenzhen flows from private firms. From

this aspect, discrepancy of firm vitality of different ownership in distinct

regions are reflected.

Secondly, in top４ cities, in terms of ratio of OFDI projects value pro­

portion to OFDI projects number proportion, average OFDI value per

project from state­owned firms is much higher than that from private

firms, indicating that state­owned firms in China’s top４cities incline to

invest larger amount of money in single OFDI project.
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Note: region name abbreviations: Suzhou to SUZ; Tianjin to TJ; Ningbo to NB;
Wuxi to WX; others are the same with table１and２.

Table ４. China’s top ５ regions of patent application from２００５to２０１６

４.３％４.４％４.６％５.１％７.３％Rate

design patent
application １３１０８７１３１７２９１３９１４６１５４２５９２２１８６７number

WXSHNBSZSUZRegion
３.２％３.７％４.３％５.２％５.６％Rate

utility model patent
application １６３２７７１９３６００２２２２８７２６８８２１２９１４６３number

TJSUZSZSHBJRegion
３.２％４.７％６.７％６.９％１１.３％Rate

invention patent
application １４８４３２２２０１８８３１５４４６３２２０７９５２９６０４number

TJSUZSZSHBJRegion

３．Current status of China’s regional innovation

We access to data of China’s regional innovation from Innojoy data­

base. Specifically, by means of searching address and year, we arrange

data of amount of application and authorization of invention patent,

utility model patent and design patent respectively. For an analysis as

comprehensive as possible, we process data as below:（１）newly estab­

lished or canceled cities not lower than prefecture­level during２００５­２０１６

are not included in our sample;（２）for cities having changed names dur­

ing２００５­２０１６, approach of data matching depends on when the name

changed. If a city name changed in the first half of a year, we match

data by the new name. Conversely, if a city name changed in the latter

half of a year, we match data by the old name. For instance, in January

２００７, a prefecture­level city called Simao City located in Yunnan Prov­

ince was renamed as Puer City. Thus, in our innovation data matching,

we use Simao for data during２００５­２００６and then use Puer for data dur­

ing２００７­２０１６.
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Note: region name abbreviations: Hangzhou to HZ; Nanjing to NJ; others are the
same with table１­４.

Table ５. China’s top５regions of patent authorization from２００５to２０１６

４.５％４.６％４.７％５.０％７.７％Rate

design patent
authorization １２９１７５１３０３９０１３４１０３１４２９３４２１９７３９number

WXSHNBSZSUZRegion
３.１％３.７％４.３％５.３％５.７％Rate

utility model patent
authorization １４２６２６１６９４７６１９７２８９２４７１０６２６５５８６number

HZSUZSZSHBJRegion
３.４％３.６％８.３％８.８％１５.３％Rate

invention patent
authorization ４２３３１４５６１３１０４１７９１０９８４３１９１０５５number

NJHZSHSZBJRegion

Table４and table５respectively list top５regions of patent application

and authorization in order of cumulative amount during２００５­２０１６. Com­

paring table４and table５, we find that:

Firstly, to some extent, China’s regional innovation is regionally con­

centrated. In detail, proportion of top５ regions’ invention, utility model

and design patent application are respectively３２.８％,２２.０％ and２５.７％.

Besides, proportion of top５ regions’ invention, utility model and design

patent authorization are respectively３９.４％,２２.０％ and２６.４％.

Secondly, innovation construction in different regions appears hetero­

geneous. Particularly, in terms of both invention and utility model pat­

ent, Beijing is the top city among all２９７ regions. However, in terms of

design patent, Beijing ranks out of top５. Besides, in view of any type of

patent, Shenzhen ranks in top５.

Thirdly, compared with utility model and design patent, invention

patent is authorized relatively less. Ignoring time lag from application

to authorization of an invention patent, authorization rate of innovation

patent in China is only approximately one third.
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４．China’s regional OFDI and innovation

Relation between OFDI and innovation has been the focus of acade­

mia for long time. Globerman et. al（２０００）analyzed country level data in

Sweden in１９８６and found that, through labor mobility, industrial corre­

lation effect and demonstration effect, OFDI improved innovation per­

formance in home country. Branstetter（２００６）empirically researched

OFDI from１８９Japanese firms to U.S. during１９８０­１９９７, then concluded

that OFDI was an effective approach for Japanese firms to utilize U.S.

technology network which provided Japanese firms with technology

spillover from U.S. local firms and elevated innovation performance of

Japanese firms. Zhao and Li（２０１７）, after matching OFDI data published

by Ministry of Commerce of China and China’s public­listed firms, also

conducted empirical research and claimed that OFDI raised technologi­

cal innovation capability of China’s firms.

Different from existing researches, this essay analyzes relation be­

tween China’s regional OFDI and innovation based on a view of firm

ownership. Although４types of ownership̶̶（１）state­owned,（２）pri­

vate,（３）Hongkong, Macao or Taiwan,（４）foreign̶̶are defined in this

essay, our data shows that OFDI from firms of the last２ types only

share a small proportion, thus we only focus on OFDI from firms of the

first２types.

Using patent application as a proxy of regional innovation, figure１­３

illustrate correlationship between China’s regional OFDI and regional

innovation during２００５­２０１６ in a view of firm ownership. For a more

precise fitting, none of point corresponding to zero OFDI is shown in

Figure１­３.
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Figure １. Scatter plot of OFDI from state-owned firms and regional innovation

（left x-axis: OFDI projects number; right x-axis: OFDI projects value）

Figure ２. Scatter plot of OFDI from private firms and regional innovation

（left x-axis: OFDI projects number; right x-axis: OFDI projects value）

Figure ３. Fitted line of OFDI from state-owned firms or private firms and re-

gional innovation

（left x-axis: OFDI projects number; right x-axis: OFDI projects value）



244 KEIEI TO KEIZAI

３ The data were compiled by the author according to BvD­Zephyr database
and fDi­Markets database.

Through comparison, we draw following two conclusions. Firstly, in

view of either OFDI projects number or value, for either state­owned or

private firms, OFDI positively correlates to innovation, indicating that

OFDI from both state­owned and private firms has improved regional

innovation performance. Secondly, correlation coefficient between OFDI

and regional innovation for state­owned firms is significantly lower than

that for private firms, and the gap is even larger in a view of OFDI pro­

jects value than that in a view of OFDI projects number. It is possibly a

result of heterogeneous industrial composition of OFDI. For OFDI pro­

jects number, proportion of manufacture in private OFDI is３０.０％, quite

close to that in state­owned OFDI,３０.８％. But for OFDI projects value,

proportion of manufacture in private OFDI is３７.０％, much larger than

that in state­owned OFDI, only２６.６％３.

The correlation coefficients between regional OFDI and innovation in

a view of firms’ ownerships are showed in table６ in order to provide a

deeper insight. Patent１­３respectively mean authorization of innovation

patent, utility model patent and design patent. ODI１ and ODI２ respec­

tively mean number and value of OFDI projects from cities not lower

than prefectural­level. Meanings of ODI１­SOE and ODI２­SOE are simi­

lar to ODI１and ODI２except that only OFDI from state­owned firms are

considered. Likewise, ODI１­Private and ODI２­Private only consider

OFDI from private firms. We can find that:

Firstly, China’s regional OFDI positively correlates to regional innova­

tion, but coefficients vary. Specifically, coefficient of correlation between

invention patent authorization and regional OFDI is the highest, and
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Note: * means５％ level of significance.

Table ６. Correlationship between regional innovation and OFDI of state-owned
firms or private firms

１０.８２７６*０.５８６９*０.６３２９*０.７２７３*０.７７４９*０.２４５５*０.５３２４*０.６４３７*ODI２­Private
１０.５９１０*０.７１０１*０.６９１７*０.９１４９*０.４２１３*０.７３０８*０.８１９２*ODI１­Private

１０.７９０５*０.９８２４*０.７４７７*０.１４６８*０.４０５９*０.５６８９*ODI２­SOE
１０.８１６８*０.９３０３*０.２１１０*０.５０２９*０.６８６８*ODI１­SOE

１０.８１３４*０.１８１７*０.４６７４*０.６３０６*ODI２
１０.３４０７*０.６６４２*０.８１０８*ODI１

１０.６９６７*０.５８９６*patent３
１０.９１３９*patent２

１patent１

ODI２­
Private

ODI１­
Private

ODI２­
SOE

ODI１­
SOEODI２ODI１patent３patent２patent１

that between design patent authorization and regional OFDI is the low­

est, which possibly results from unequal levels of requirement to tech­

nology.

Secondly, consistent with table３, correlation coefficient between OFDI

and innovation is significantly higher when only considering OFDI from

private firms than when only considering OFDI from state­own firms.

Specifically, in a view of OFDI projects number, correlation coefficient

for private firms is０.８１９２, larger than that for state­own firms,０.６８６８,

and in a view of OFDI projects value, correlation coefficient for private

firms is０.６４３７, larger than that for state­own firms,０.５６８９. This indi­

cates that OFDI of private firms has a more significant driving force for

regional innovation

Third, correlation coefficient between regional OFDI project number

and value is０.８１３４, lower than that only considering private firms,

０.８２７６, and higher than that only considering state­own firms,０.７９０５.

This shows that regional OFDI project number and value from state­
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own firms diverge more than that from private firms.

Fourthly, correlation coefficient between patent authorization of in­

vention and utility model is０.９１３９, far higher than that between patent

authorization of invention and design,０.６９６７. This indicates that inno­

vation construction heterogeneity among regions is significant.
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