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Abstract: From the perspectives of ownership dispersion degree after the entry of foreign shareholder
and the foreign ownership participation level, respectively, this paper takes Chinese hybrid OFDI
state-owned listed industrial companies from 2007 to 2019 as samples, using 3799 observations, to
study the impact of foreign ownership on the innovation of OFDI SOEs. We find that compared
to the ownership dispersion degree after the entry of foreign shareholder, the foreign ownership
participation level plays a more active role in the innovation of OFDI SOE. This positive effect is
stronger for non-state-holding enterprises and high-pollution industries. Further analysis reveals that
the relationship between foreign ownership and the innovation of SOE is mediated and moderated by
the host country’s innovation level and government innovation subsidies, respectively. In addition, in
comparison with the ownership dispersion degree after the entry of foreign shareholders, the mediat-
ing effect of the host country’s innovation level and the moderating effects of government innovation
subsidies are significantly enhanced by the foreign ownership participation level. These findings
can promote the study of the relationship between mixed-ownership reform and the innovation of
Chinese OFDI SOEs. By verifying the impact of foreign ownership on the effectiveness of OFDI
SOE innovation, this paper provides a new perspective on the study of mixed-ownership reform.
This paper aims to expand the research field on the relationship between mixed-ownership reform
and OFDI SOE innovation, providing theoretical implications and facilitating the policy design of
promoting SOE reverse technology spillovers through their governance structural reform.

Keywords: outward foreign direct investment; mixed-ownership reform; foreign ownership;
enterprises’ innovation

1. Introduction

As global technological change and industrial competition continue to intensify, in-
novation is a must for China’s high-quality economic development. SOEs are integral
components of the socialist economy with Chinese characteristics, so improving a high
level of innovation is crucial for SOEs to fulfill their mission of promoting high-quality
economic and social development in China [1]. In fact, the State Council has issued a
notice to encourage foreign shareholders to participate in the mixed-ownership reform
of SOEs and support SOEs in introducing advanced technology and experience in 2017.
During the Three-Year Action Plan for the Reform of State-Owned Enterprises (2020–2022)
of the Chinese government, SOEs are required to play a leading role in innovation and
contribute more to research and development. It is obvious that how to promote the opti-
mization of the governance structure of SOEs and enhance the level of innovation through
mixed-ownership reform should be a key problem to be solved.
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In the context of mixed-ownership reform, the academic research on the relationship
between mixed-ownership reform and SOE innovation is mainly carried out from the view
of efficiency, grounded in principal-agent theory, and the complementary view from the
perspective of resource-dependence theory [2,3]. However, previous studies have two limi-
tations: (1) Although domestic and foreign scholars believe that mixed-ownership reform is
an important way to promote the process of the internationalization of enterprises [4], there
are few studies on the impact of foreign ownership on SOE innovation through the process
of internationalization as an important way of mixed-ownership reform encouraged by
the Chinese government [5]. This study believes that the influence of foreign ownership
on innovation, through an internationalization process, is in line with empirical intuition
and practical observations. This research gap needs to be filled urgently, as it will help
SOEs to achieve high-quality development through mixed-ownership reform and the OFDI
reverse technology spillover. (2) Innovation should be an important explanatory variable
in the reform of SOEs and OFDI reverse technology spillover. Previous studies did not take
innovation into account in the relationship between mixed-ownership reform and OFDI
reverse technology spillover [6]. The introduction and results of these research objectives
will help countries in their transformation and development, laying the foundation for
enhancing micro-independent innovation capabilities through SOE reform and reverse
technology spillover. Thus, from the angle of OFDI reverse technology spillover, the study
of the relationship among foreign ownership, the internationalization process and SOE
innovation need to be explored [7]. On the other hand, OFDI in developed or developing
countries has been proven to generate positive reverse technology spillover effects through
R&D, complementary resource acquisition or revenue feedback mechanisms [8]. Therefore,
under the Chinese government’s policy of building a market-oriented technology inno-
vation system in 2020, it is urgent to study how to exert the comparative advantages of
foreign shareholders to improve SOE reverse technology spillovers in OFDI. This involves
leveraging foreign shareholders’ international experience, information advantages and
capabilities to promote the optimization of SOEs’ governance structures and high-quality
innovative development.

Thus, this paper integrates the relationships between foreign ownership, the interna-
tionalization process and SOE innovation into a theoretical framework, and it innovatively
divides foreign ownership into two dimensions: the ownership dispersion degree after the
entry of foreign shareholders and the foreign ownership participation level. This paper
attempts to construct an integrated conceptual model that includes both home-country
incentives and host-country facilitators. Firstly, this paper focuses on the direct impact of
foreign ownership on the innovation of OFDI SOEs. Furthermore, by combining the two
variables of government innovation subsidies and the host country’s innovation level, this
paper studies the mechanism and pathway through which foreign ownership influences
the innovation OFDI SOEs. On the one hand, the role of home-country incentives is to
promote OFDI SOEs and seek technological advantages by strengthening government
innovation subsidies. Based on SOE reform theory and government intervention theory,
this paper focuses on examining the moderating role of government innovation subsidies
between these theories. On the other hand, the role of host-country facilitators is to promote
the reverse technology spillover and innovation transformation efficiency of OFDI SOEs
by developing the host-country’s innovation resources. Based on the location advantage
theory and technology gap theory, this paper focuses on the mediating role of the host coun-
try’s innovation level in the relationship between foreign ownership and the innovation of
OFDI SOEs.

Therefore, from the angle of reverse technology spillover, this paper studies the
effects of foreign ownership on the innovation of OFDI SOEs from the different angles of
the ownership dispersion degree after the entry of foreign shareholders and the foreign
ownership participation level. Based on the firm heterogeneity perspective of the neo-neo
trade theory, compared with state-holding SOEs and other industries, this paper examines
that whether the effect is different in non-state-holding enterprises and highly polluting
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industries. Further, does the innovation level in the host country mediate the relationship
between the foreign ownership and SOE innovation? Do government innovation subsidies
moderate the above relationship? To answer the above research questions, this paper aims
to expand the research field on the relationship between mixed-ownership reform and
OFDI SOE innovation and provide theoretical implications for SOEs to promote reverse
technology spillovers through governance structure changes.

The following parts of the paper are arranged as follows: Section 2 is the literature
review and hypothesis development; Section 3 presents the data and empirical model;
Section 4 presents the results; Section 5 is a further mechanism test; Section 6 is the
conclusion; Section 7 is the managerial implications; and the Section 8 is the limitations and
future research.

2. Literature Review and Hypothesis Development
2.1. Foreign Ownership and OFDI SOE Innovation

According to innovation theory, participation from foreign shareholders can help to
resolve SOEs’ problems of owner and principal agent absence and to take advantage of
their comparative advantages, complementary resources and international experience to
enhance the business performance and innovation capability of SOEs [9].

Firstly, whether OFDI in developed or developing countries has been proven to gener-
ate positive reverse technology spillover effects through R&D, complementary resource
acquisition or revenue feedback mechanisms is examined in this paper [10]. Therefore, with
the increase in the degree of ownership dispersion after the entry of foreign shareholders,
SOEs can avoid the lower decision-making quality caused by a high ownership concen-
tration, make use of complementary resources to enhance innovation capabilities [11] and
take advantage of the synergistic role of foreign shareholders in terms of technology, capital
and information to promote the two-way flow of innovation resources and technologies
between domestic and foreign markets [12]. Secondly, whether SOEs invest in the foreign
shareholders’ homeland or others, the local advantages and extensive international social
networks of foreign shareholders are conducive to enhancing their organizational legiti-
macy [13], which in turn improves their efficiency in searching, absorbing and transforming
innovation resources and technologies overseas. Finally, compared with the degree of
ownership dispersion degree after the entry of foreign shareholders, with the increase
in the foreign ownership participation level, SOEs will have more voice and influence
by appointing board members and facilitating their implementation of the OFDI SOEs’
technology-seeking strategies. In turn, the international experience and information ad-
vantages of foreign shareholders can be fully utilized to improve the risk-taking capability
and innovation efficiency of SOEs. Therefore, against the backdrop of a significant gap
between the level of technology of the host country and that of developed countries, the
willingness and motivation of SOEs to pursue OFDI technology-seeking strategies and
to implement them will increase as the degree of ownership dispersion after the entry of
foreign shareholders and the foreign ownership participation level increase, which will
help the SOEs to enhance the reverse technology spillovers in a more open pattern. Thus,
we have the following hypotheses:

H1a. The degree of ownership dispersion after the entry of foreign shareholders has a positive impact
on the innovation of OFDI SOEs.

H1b. The foreign ownership participation level also has a positive impact on the innovation of
OFDI SOEs.

2.2. Mediating Effects of Host Country’s Innovation Level

The technology gap theory suggests that the generation and application of advanced
technologies and products first appear in developed countries. A particular technological
potential gap is needed between countries for latecomer firms to have the opportunity
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to acquire advanced technology and knowledge [14]. Thus, imitating countries can learn
new products and technologies from the host country through outward direct investment,
import and export. On the one hand, when the host country has a high level of innovation,
the local technological progress will promote changes in the consumption habits of the host
country’s residents and enhance the local market’s demand for innovative products from
foreign enterprises in these areas. On the other hand, host countries with high innovation
levels can increase the locational development advantages of foreign enterprises in terms
of access to innovation resources and advanced technologies, which have a higher level of
R&D factors, scientific and technological talent, innovation policies and infrastructure.

From the perspective of combining mixed-ownership reform and OFDI reverse tech-
nology spillovers, as the ownership dispersion degree after the entry of foreign shareholders
and the foreign ownership participation level increase, SOEs will pay more attention to
the voice and influence of the foreign shareholders and the synergies in terms of their
international experience and information advantages. They will increase their propen-
sity to invest in the high innovation level of host countries in order to absorb advanced
technologies and innovation resources that they do not possess. Firstly, the consumers’
perceptions of products and their product-seeing behavior in such innovation locations
are conducive to the creation of an innovative market environment by SOEs, which will
inevitably contribute to local continuation or transformation and the upgrading of their
technological development trajectory. Secondly, the higher level of accumulation of R&D
resources and innovation in the host country can make it easier for SOEs to access scarce
technology talent, and their reverse technology spillover is mainly dependent on the effi-
ciency and research capacity of R&D personnel in the region [15]. Finally, the efficiency of
the technology-seeking strategies OFDI SOEs and their reverse technology spillovers are
closely related to the host country’s infrastructural support for innovation-related activities.
The accumulation of R&D elements, innovation policies and infrastructural conditions
in host countries with high innovation levels creates a superior innovation resource for
SOEs [16], which helps them integrate innovation resources and optimize their allocation
within the group, therefore contributing to the effectiveness of these reverse technology
spillovers [17]. Thus, we have the following hypothesis:

H2. The host country’s innovation level mediates the positive impact of foreign ownership on the
innovation of SOEs.

2.3. Moderating Effects of Government Innovation Subsidies

According to the resource-dependency theory, the survival and development of en-
terprises require the support of a large amount of resources. Innovative activities by
enterprises require additional management costs. From the perspective of resource alloca-
tion, government innovation subsidies can effectively alleviate the financial pressure on
enterprises and thus promote better innovative activities [18]. Among them, government
innovation subsidies can influence the innovation of OFDI SOEs in two ways: direct inno-
vation incentives and indirect signaling. On the one hand, from the perspective of direct
innovation incentives, the investment of innovation subsidies can have an incentive effect
on the management of SOEs, compensating for their lack of motivation due to the lack
of realization of innovation activities in the short term [19]. At the same time, sufficient
subsidy funds can increase the R&D intensity of SOEs, which can integrate enough funds
and resources from internal and external sources to further increase R&D investment and
guide their future innovation development [20]. On the other hand, from the perspective
of indirect signaling, the fact that an enterprise receives innovation subsidies indicates to a
certain extent that it has received recognition from the government, which undoubtedly
releases the signal of government “approval” to the market [21] and alleviates the infor-
mation asymmetry between SOEs and external investors, thus facilitating SOEs’ access to
external quality resources. This will, in turn, help SOEs to obtain external high-quality
resources, expand their financing channels and promote innovation and development [22].
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Therefore, the moderating role of government innovation subsidies in exploring the
impact of foreign ownership on the innovation of OFDI SOEs should not be overlooked.
From the angle of reverse technology spillover, the participation of foreign shareholders
with more mature innovation awareness will strengthen the initiative of SOEs to search,
learn and absorb advanced technologies in the international market through OFDI. As the
level of foreign participation and shareholding increases, SOEs will make use of the foreign
shareholders’ international experience. In that case, government innovation subsidies
can play a positive role as a policy incentive and resource supplement in this process. In
addition, the signal of government innovation subsidies can also alleviate the information
asymmetry between SOEs and external investors, which in turn can facilitate their access
to expand their financing channels and further external high-quality resources. Thus, the
positive effect of government innovation subsidies can significantly increase the efficiency
of SOEs in coping with the risk of innovation and promoting reverse technology spillovers
during OFDI. Thus, we have the following hypothesis:

H3. Government innovation subsidies play a positive moderating role between foreign ownership
and the innovation of SOEs.

Shown in Figure 1 is a model of the relationship between foreign ownership, the host
country’s innovation level, government innovation subsidies and the innovation of SOEs
based on the above analysis and hypothesis.
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Figure 1. The theoretical model of the relationship between foreign ownership and OFDI
SOE innovation.

3. Data and Empirical Model
3.1. Sample and Data

To empirically assess the effect of foreign ownership, we collected financial data
from the A-share listed hybrid OFDI state-owned industrial companies of Shanghai and
Shenzhen in China and used the annual data of these listed companies in 2007–2019. The
reason why we selected industrial enterprises is that innovation activities play a more
critical role in this industry. Moreover, considering the time lag of the OFDI SOE innovation
effect, innovation performance was measured by the number of newly added invention
patents for three consecutive years after OFDI of these SOEs.

3.2. Definition of Main Variable
3.2.1. Dependent Variable: SOE Innovation

The natural logarithm of the number of new invention patent applications for three
consecutive years (Lnpat) is used in this paper to measure the innovation of OFDI SOEs.
On the one hand, patent examination is objectively consistent in terms of the novelty and
utility of the inventions [23,24]. On the other hand, this measurement is in line with the
current research practice on the reverse technology spillover effect of OFDI firms in China.
It facilitates the identification and effective measurement of patent classification numbers
(IPC) published by the State Intellectual Property Office (SIPO). And with the help of
the list of patent classification numbers on the official website of the World Intellectual



Sustainability 2024, 16, 405 6 of 16

Property Organization (WIPO), it can also reflect a firm’s quality of innovation in terms of
the number of invention patent applications.

3.2.2. Explanatory Variable: Foreign Ownership

This paper uses the ownership dispersion degree after the entry of foreign shareholders
and the foreign ownership participation level to measure the effect of foreign ownership.

(1) In terms of the ownership dispersion degree after the entry of foreign shareholders,
this paper adopts Herfindahl’s inverse index to measure the ownership dispersion degree
after the entry of major foreign shareholders, i.e., HHI = 1 − ∑ K2

i , where Ki represents
the proportion of the number of shareholdings of category i among the top ten shareholders,
i.e., in addition to the major foreign shareholders, the other members are classified into
state-owned legal person shareholders, collective shareholders, private shareholders and
other shareholders according to the nature of the shareholders.

(2) In terms of the foreign ownership participation level, this paper measures the
impact by using three indicators of increasing the degree of the foreign ownership partici-
pation level [25].

1⃝ The first indicator is whether foreign shareholders have entered (WZ), and it is
set as a dummy variable: it is 1 if there is foreign shareholder ownership in SOEs and
0 otherwise.

2⃝ The second indicator is whether foreign major shareholders have entered (WZ10),
and it is a dummy variable: it is 1 if there are foreign shareholders with shareholdings
more significant than 10% in the SOEs (taking into account the shareholdings acting in
concert) and 0 otherwise. This is mainly based on the Company Law of the People’s
Republic of China (amended in 2018), which stipulates that shareholders with more than
this percentage of voting rights have the right of temporarily proposing a general meeting
of stockholders, etc.

3⃝ The third indicator is the participation level of foreign ownership (Rate_WZ), and
this variable is measured by the ratio of the shareholding of major foreign shareholders to
the total shareholding of the top ten shareholders.

3.2.3. Mediation Variable: Host Country’s Innovation Level

This paper measures the host country’s innovation level (HIL) by taking the proportion
of high-tech product exports to the total exports in the World Bank database.

3.2.4. Moderation Variable: Government Innovation Subsidies

Government innovation subsidies (GIS) is used as a dummy variable in this paper. The
median of the logarithm of the amount of innovation subsidies from government depart-
ments to enterprises is used as the standard [26]: it is 1 if it is above the median, representing
a high level of government innovation subsidies, and it is 0 otherwise, representing a low
level of government innovation subsidies.

3.2.5. Control Variables

Following the existing literature [27–30], variables that may affect the innovation and
internationalization of SOEs are controlled as below: 1⃝ Enterprise size (Lnsize). In general,
the size of the enterprise directly affects its sensitivity to market changes and its efficiency
of technological innovation. The logarithm of the total assets of OFDI SOEs is used to
reflect Lnsize. 2⃝ Enterprise growth (Growth). It has been found that enterprise growth is
positively correlated with innovation. This variable is measured by the OFDI SOEs’ growth
rate of their main business income. 3⃝ R&D intensity (RD). Generally speaking, the more
R&D investment there is, the more innovation vitality will be found in the SOEs. This
paper uses the ratio of R&D expenditure to the primary business income of OFDI SOEs.

4⃝ Asset specificity (FSP). Investment in particularly high-innovation assets can promote
the innovation vitality of enterprises. This variable is calculated by the ratio of fixed assets
to total assets of OFDI SOEs. 5⃝ International experience (FSTS). The improvement in
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SOEs’ international experience can promote the accumulation of innovative resources, such
as human capital and material capital, and it has a positive effect on reverse technology
spillover. This variable is measured by the ratio of overseas operating income to the total
revenue of OFDI SOEs. 6⃝ Board meeting intensity (BOD). The intensity of board meetings
is positively correlated with R&D intensity, which will promote enterprise innovation. This
variable is indicated by the number of board meetings of OFDI SOEs. 7⃝ Host country’s
economic stability (INF). A better level of economic development in the host country can
provide a suitable environment for enterprise development and promote reverse technology
spillover. The inflation rate of the host country is obtained from the World Bank’s World
Development Index (WDI) database. 8⃝ Host country political stability (PI). The stable
market environment of the host country can reduce the risk of outbound investment. These
indicators are derived from the World Bank’s Corporate Governance Database.

4. Results
4.1. Descriptive Statistics and Correlation Analysis

The mean, standard deviation (S.D.) and correlation are shown in Tables 1 and 2. The
correlation coefficients between the variables were all less than 0.6. Moreover, the VIF was
found to be less than the critical value of 10 in all the subsequent regression models by the
variance inflation factor test, which rules out the problem of multicollinearity.

Table 1. Descriptive statistics of main variables.

Variables N Mean SD Median Min Max

Lnpat 3799 3.752 2.257 4.369 0.000 7.442
Rate_WZ 3799 0.154 0.209 0.006 0.000 0.715

Lnsize 3799 23.96 1.285 24.200 19.270 27.290
Growth 3799 0.113 0.398 0.059 −0.567 3.942

RD 3799 0.006 0.014 0.000 0.000 0.089
FSP 3799 0.228 0.159 0.178 0.044 0.738

FSTS 3799 0.156 0.153 0.111 0.000 0.687
BOD 3799 11.230 6.218 10.000 2.000 36.000
INF 3799 3.649 3.388 2.411 −0.900 23.110
PI 3799 59.450 29.950 71.090 4.286 99.520

Table 2. Correlation coefficients of main variables.

Lnpat Rate_WZ Lnsize Growth RD FSP FSTS BOD INF PI

Lnpat 1.000
Rate_WZ 0.202 *** 1.000

Lnsize 0.230 *** 0.589 *** 1.000
Growth −0.041 ** −0.155 *** −0.123 *** 1.000

RD 0.305 *** −0.109 *** 0.071 *** −0.057 *** 1.000
FSP −0.289 *** −0.062 *** 0.108 *** −0.012 −0.014 1.000

FSTS 0.020 0.064 *** 0.002 −0.178 *** −0.114 *** 0.022 1.000
BOD 0.273 *** −0.247 *** −0.039 ** 0.034 ** 0.422 *** −0.071 *** −0.017 1.000
INF 0.150 *** 0.025 −0.025 0.014 −0.041 ** −0.133 *** 0.052 *** −0.155 *** 1.000
PI −0.123 *** 0.035 ** −0.162 *** 0.084 *** −0.184 *** −0.005 −0.091 *** −0.101 *** −0.425 *** 1.000

Note: ** and *** represent the significance level of 5% and 1%, respectively.

4.2. Baseline Regression

Hypothesis H1 posited that foreign ownership has a positive impact on the innovation
of OFDI SOEs. In Table 3, model 1 shows that the ownership dispersion degree after
the entry of foreign shareholders had a positive effect on the innovation of OFDI SOEs
(β = 0.522, p < 0.01); model 2 reflects that foreign ownership had a positive effect on the
innovation of OFDI SOEs (β = 0.264, p < 0.05); model 3 indicates that foreign majority
shareholder ownership had a positive effect on the innovation of OFDI SOEs (β = 1.024,
p < 0.01); model 4 proves that the foreign ownership participation level had a positive
effect on the innovation of OFDI SOEs (β = 2.356, p < 0.01). It can be seen that, apart from
the significant positive effect of the ownership dispersion degree after the entry of foreign
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shareholders, the positive impact of the participation level was the largest among the three
types of indicators measuring the depth of foreign ownership participation. This suggests
that the positive impact of foreign shareholder participation can only be seen once a certain
degree of ownership dispersion has been achieved after the entry of foreign shareholders.
Moreover, only when the shareholding ratio deepened to a certain level could the influence
of foreign shareholders appear, leading to supervision and balance enhancing the OFDI
SOEs’ reverse technology spillover, which was consistent with hypothesis H1.

Table 3. The results of baseline regression.

Variables
Lnpat

(1) (2) (3) (4)

HHI_WZ 0.522 ***
(0.125)

WZ 0.264 **
(0.110)

WZ10 1.024 ***
(0.107)

Rate_WZ 2.356 ***
(0.250)

Lnsize 0.899 *** 0.923 *** 0.820 *** 0.805 ***
(0.037) (0.037) (0.034) (0.034)

Growth −0.501 *** −0.510 *** −0.474 *** −0.467 ***
(0.023) (0.023) (0.022) (0.022)

RD 22.613 *** 22.144 *** 24.391 *** 24.573 ***
(1.297) (1.314) (1.317) (1.303)

FSP −3.699 *** −3.681 *** −3.534 *** −3.539 ***
(0.186) (0.186) (0.184) (0.183)

FSTS −0.283 −0.200 −0.695 *** −0.762 ***
(0.200) (0.205) (0.192) (0.190)

BOD 0.062 *** 0.060 *** 0.066 *** 0.067 ***
(0.006) (0.006) (0.005) (0.005)

INF 0.028 *** 0.029 *** 0.043 *** 0.039 ***
(0.007) (0.007) (0.006) (0.006)

PI 0.001 *** 0.001 *** 0.001 0.000
(0.000) (0.000) (0.000) (0.000)

Cons −20.063 *** −20.884 *** −17.862 *** −17.386 ***
(0.931) (0.927) (0.857) (0.879)

Year Yes Yes Yes Yes
Country Yes Yes Yes Yes
Industry Yes Yes Yes Yes
Adj-R2 0.913 0.912 0.917 0.917

Number 3799 3799 3799 3799
Note: The standard errors are clustered at enterprise level and reported in brackets; ** and *** represent the
significance level of 5% and 1%, respectively.

Further, considering the significant differences and influence patterns of the above four
explanatory variables, this paper selected the ownership dispersion degree after the entry
of foreign shareholders and the foreign ownership participation level for the subsequent
series of tests and analyses.

4.3. Endogeneity Analysis

To further mitigate endogeneity, we employed the instrumental variable (IV) approach.
This method alleviates endogeneity by reducing reverse causality, unobserved heterogene-
ity and possible measurement errors. A corporate pyramid hierarchy (Layer) and fiscal
surplus (Surplus) were adopted as the instruments. When the ultimate controller of the SOE
directly controlled the listed company, Layer was one. When there was also an intermediate
controller between them, Layer was two, and so on [31]. Surplus denotes the fiscal surplus
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of the province where the enterprise is located in the current year. The reason for choosing
both as the instrumental variables was that the willingness of local governments to delegate
gradually increases as the control of direct government controllers weakens and the number
of pyramid layers within the enterprise increases. Similarly, a higher government fiscal
surplus represents less government intervention, such as tax pressure on SOEs, and SOEs
have a higher willingness and incentive to cooperate with non-state shareholders. Such
macro policy variables generally do not directly affect firm innovation, but they indirectly
influence firms’ innovative behavior through the increased willingness of local govern-
ments to decentralize and further increase their desire to participate in mixed-ownership
reform and cooperate with foreign shareholders. This satisfies the instrumental variable
correlation and homogeneity conditions.

Table 4 shows the results. Model 1 and model 2 are the first-stage regression, where the
dependent variables were HHI_WZ and Rate_WZ, respectively. The coefficients of Layer
and Surplus were positive and highly significant. Model 3 and model 4 are the second-
stage regression. HHI_HAT and Rate_HAT were formed from the instrumented first stage
of HHI_WZ and Rate_WZ, respectively. The coefficients of HHI_HAT and Rate_HAT
were positive and significant, confirming the results documented earlier. Furthermore,
the Lagrange multiplier (LM) statistic and Wald F statistic reject the null hypothesis that
the correlation between the instrumental variable and endogenous variable was weakly
recognized, which verifies the validity of the instrumental variables.

Table 4. The results of endogeneity analysis.

Variables (1) (2) (3) (4)

First Stage Second Stage

HHI_WZ Rate_WZ Lnpat Lnpat

Layer 0.272 *** 0.121 ***
(0.011) (0.005)

Surplus 1.645 *** 0.796 ***
(0.112) (0.048)

HHI_HAT 0.409 ***
(0.142)

Rate_HAT 0.901 ***
(0.308)

Cons −5.353 *** −3.049 *** −16.547 *** −15.962 ***
(0.153) (0.066) (0.785) (0.929)

Control YES YES YES YES
Year YES YES YES YES

Country YES YES YES YES
Industry YES YES YES YES

LM statistics 737.054 805.520
Wald F statistics 446.044 498.626

Adj-R2 0.826 0.881 0.899 0.901
Number 3799 3799 3799 3799

Note: The standard errors are clustered at enterprise level and reported in brackets; *** represents the significance
level of 1%.

4.4. Heterogeneity Test

The neo-neo trade theory suggests that firm heterogeneity in terms of productivity is
the most critical driver of internationalization and performance [32]. It reveals that a strong
ownership structure and industry attributes should play a role in the contextual trade-off
between firm internationalization and performance. Therefore, the following section of
this paper examines and analyzes heterogeneity in terms of both the type of state capital
control and whether it is a highly polluting industry.

The regression results of state capital participation are shown in column (1) and column
(3) in Table 5, and the regression results of state capital control are shown in column (2)
and column (4). The coefficient of HHI_WZ was positive and significant at the 5% level, as
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shown in column (1), and the coefficient of Rate_WZ was positive and effective at the 1%
level, as shown in Column (3). This suggests that non-state-holding enterprises are more
conducive to foreign ownership to improving innovation than state-holding enterprises.
Therefore, considering the phenomenon that state participation is superior to state control,
reducing government intervention in many competitive fields can help to improve the
discourse power and influence of foreign shareholders in SOEs so as to promote OFDI
SOEs’ technology-seeking strategies and reverse technology spillover.

Table 5. The results of heterogeneity test.

Variables

Grouped by Type of State Capital Control Grouped by High-Polluting Industries

Non-State-
Holding

State-
Holding

Non-State-
Holding

State-
Holding High Others High Others

(1) (2) (3) (4) (5) (6) (7) (8)

HHI_WZ 0.717 *** −4.720 *** 0.490 ** −1.564 **
(0.204) (0.422) (0.244) (0.157)

Rate_WZ 3.210 *** −13.051 *** 2.754 *** −2.476 ***
(0.255) (0.688) (0.764) (0.371)

Cons 1.657 * −20.271 *** 5.120 *** −5.578 ** 18.281 *** −26.199 *** −0.402 −12.280 ***
(0.953) (1.720) (0.730) (2.411) (1.686) (1.018) (2.532) (1.192)

Control YES YES YES YES YES YES YES YES
Year YES YES YES YES YES YES YES YES

Country YES YES YES YES YES YES YES YES
Industry YES YES YES YES YES YES YES YES
Adj-R2 0.598 0.877 0.617 0.895 0.897 0.738 0.900 0.698

Number 2882 917 2882 917 1054 2744 1054 2744

Note: standard errors are clustered at enterprise level and reported in brackets; *, ** and *** represent the
significance level of 10%, 5% and 1%, respectively.

The regression results of high-polluting industries are shown in column (5) and
column (7) in Table 5, and the regression results of other sectors are shown in column (6)
and column (8). The coefficient of HHI_WZ and Rate_WZ were positive and significant
at the 1% level, as shown in column (5) and column (7). This suggests that when OFDI
SOEs are in highly polluting industries, foreign ownership is more conducive to enhancing
innovation. Compared with other sectors, the effect of greater environmental compliance
in high-pollution industries is conducive to SOEs giving full play to the comparative
advantages of foreign shareholders and promoting their OFDI to seek strategic and reverse
technology spillover effects.

5. Further Mechanism Test

From the theoretical analysis conducted in this paper, foreign ownership promotes
innovation in OFDI SOEs through the mediating effect of the host country’s innovation
level. This study used a three-step method to examine the mechanisms. According to
relevant research, this study designed the following mediating model.

Lnpati,t = α0 + α1WZi,t + ∑8
j = 1 β jControlj,t + ∑ Year + ∑ Country + ∑ Industry + εi,t (1)

HILi,t = α0 + α1WZi,t + ∑8
j = 1 β jControlj,t + ∑ Year + ∑ Country + ∑ Industry + εi,t (2)

Lnpati,t = α0 + α1WZi,t + α2HILi,t + ∑8
j = 1 β jControlj,t + ∑ Year + ∑ Country + ∑ Industry + εi,t (3)

Here, HIL is the mediating variable and denotes the host country’s level of innovation.
To test the moderating effect of government innovation subsidies, this study con-

structed a model (4) based on the research of Yang et al. [33].

Lnpati,t = α0 + α1WZi,t + α2GISi,t + α3WZi,t × GISi,t + ∑8
j = 1 β jControlj,t + ∑ Year + ∑ Country + ∑ Industry + εi,t (4)



Sustainability 2024, 16, 405 11 of 16

Here, GIS is the moderating variable and denotes government innovation subsidies.

5.1. The Host Country’s Innovation Level Mechanism Test

Based on the above models, the mediating mechanism of the host country’s innovation
level was examined and is shown in Table 6. The results of model 1 show that ownership
dispersion degree after the entry of foreign shareholders was positively associated with
the host country’s innovation level (β = 2.957, p < 0.01). The results of model 2 present
that the impact of the ownership dispersion degree after the entry of foreign shareholders
on innovation in OFDI SOEs was still significant after adding the host country’s innova-
tion level (β = 0.294, p < 0.01), and the impact of the host country’s innovation level on
innovation in OFDI SOEs was significant (β = 0.010, p < 0.01). This suggests that the host
country’s innovation level is a partial mediator between the ownership dispersion degree
after the entry of foreign shareholders and innovation in OFDI SOEs. Model 3 and model 4
show that the host country’s innovation level exerted a partial mediating effect between the
foreign ownership participation level and innovation in OFDI SOEs, which was consistent
with hypothesis H2.

Table 6. The results of host country’s level of innovation mechanism test.

Variables (1) (2) (3) (4)

HIL Lnpat HIL Lnpat

HHI_WZ 2.957 *** 0.294 ***
(0.701) (0.086)

Rate_WZ 8.396 *** 3.007 ***
(1.687) (0.214)

HIL 0.010 *** 0.007 ***
(0.002) (0.002)

Cons 16.589 *** −20.568 *** 22.926 *** −16.207 ***
(4.653) (0.856) (4.825) (0.762)

Control YES YES YES YES
Year YES YES YES YES

Country YES YES YES YES
Industry YES YES YES YES
Adj-R2 0.864 0.906 0.864 0.914

Number 3799 3799 3799 3799
Sobel Test 0.070 *** (Z = 4.023) 0.165 *** (Z = 5.384)

Note: standard errors are clustered at enterprise level and reported in brackets; *** represents the significance
level of 1%.

To further confirm hypothesis H2, bias-corrected bootstrapping was adopted to test
the significance of the mediation effect. This method not only evaluated the Beta coefficient
from the indirect impacts but also demonstrated the statistical significance of the coeffi-
cients with bootstrapped, bias-corrected confidence intervals (BC-CIs) using 1000 duplicate
samples. The mediating effect occurred when the BC-CIs of the indirect parameters did
not contain a zero, as shown in Table 7. Moreover, compared with the indirect impact of
the ownership dispersion degree after the entry of foreign shareholders, the mediating
impact of the foreign ownership participation level was significantly enhanced. Thus, H2
is further supported.

Table 7. The results of bootstrap testing.

Path Coefficient SE Boot 95%CI

HHI_WZ-HIL-Lnpat Indirect effect 0.070 0.018 (0.035, 0.106)
Direct effect 0.244 0.084 (0.079, 0.409)

Rate_WZ-HIL-Lnpat Indirect effect 0.165 0.030 (0.106, 0.223)
Direct effect 0.498 0.202 (0.102, 0.894)

Note: bootstrap samples = 1000.
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5.2. The Government Innovation Subsidies Mechanism Test

Table 8 presents the test results of the government innovation subsidies mechanism. It
shows that the interaction coefficients (HHI_WZ × GIS, Rate_WZ × GIS) of the ownership
dispersion degree after the entry of foreign shareholders and the foreign ownership partici-
pation level and government innovation subsidies were significantly positive, respectively,
(β = 0.659, p < 0.01; β = 1.133, p < 0.01). Moreover, compared with the moderating effects of
government innovation subsidies on integration after the entry of foreign shareholders, the
moderating effects of government innovation subsidies on the foreign ownership participa-
tion level were significantly enhanced. This suggests that the impact of foreign ownership
on innovation in OFDI SOEs is more significant in cases with high government subsidy
incentives than in situations with low government subsidy incentives, which is consistent
with hypothesis H3.

Table 8. The results of government innovation subsidies mechanism test.

Variables
Lnpat

(1) (2)

HHI_WZ 0.495 ***
(0.160)

Rate_WZ 3.639 ***
(0.383)

GIS 0.311 *** 0.449 ***
(0.056) (0.058)

HHI_WZ × GIS 0.659 ***
(0.166)

Rate_WZ × GIS 1.133 ***
(0.276)

Cons −18.923 *** −13.132 ***
(1.064) (1.253)

Control YES YES
Year YES YES

Country YES YES
Industry YES YES
Adj-R2 0.914 0.922

Number 3799 3799
Note: standard errors are clustered at enterprise level and reported in brackets; *** represents the significance
level of 1%.

5.3. Robustness Test
5.3.1. Alternative Model Test

Considering that innovation of OFDI SOEs is a censoring variable with a lower limit
of 0, this paper used the Tobit model to verify the robustness of the results. In Table 9, the
results of model 1 show that the ownership dispersion degree after the entry of foreign
shareholders was significantly and positively associated with the host country’s innovation
level (β = 3.230, p < 0.01). The results of model 2 show that the impact of the ownership
dispersion degree after the entry of foreign shareholders on the innovation of OFDI SOEs
was still significant after adding the host country’s innovation level (β = 0.261, p < 0.05),
and the impact of the host country’s innovation level on the innovation of OFDI SOEs
was significant (β = 0.008, p < 0.01). This suggests that the host country’s innovation level
exerts a partial mediating effect between the ownership dispersion degree after the entry of
foreign shareholders and the innovation of OFDI SOEs. The results of model 3 and model
4 suggest that the host country’s innovation level plays a partial mediating role between
the foreign ownership participation level and the innovation of OFDI SOEs. Model 5 and
model 6 proved that the impact of foreign ownership on the innovation of OFDI SOEs is
more significant in cases with high government innovation subsidies than in situations
with low government innovation subsidies. Thus, the test results of hypothesis H2 and
hypothesis H3 are robust and reliable.
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Table 9. The results of alternative model test.

Variables (1) (2) (3) (4) (5) (6)

HIL Lnpat HIL Lnpat Lnpat Lnpat

HHI_WZ 3.230 *** 0.261 ** 0.657 ***
(0.697) (0.129) (0.153)

Rate_WZ 8.844 *** 2.877 *** 0.889 **
(1.672) (0.315) (0.380)

HIL 0.008 *** 0.007 **
(0.003) (0.003)

GIS 0.250 *** 0.271 ***
(0.046) (0.048)

HHI_WZ × GIS 0.426 ***
(0.161)

Rate_WZ × GIS 1.085 ***
(0.311)

Cons 13.141 ** −34.852 *** 19.417 *** −28.766 *** −32.631 *** −32.265 ***
(5.717) (1.278) (5.900) (1.283) (1.151) (1.181)

Control YES YES YES YES YES YES
Year YES YES YES YES YES YES

Country YES YES YES YES YES YES
Industry YES YES YES YES YES YES

Log-likelihood −11,265.659 −2542.477 −11,263.848 −2446.967 −2425.218 −2480.691
Number 3799 3799 3799 3799 3799 3799

Note: standard errors are clustered at enterprise level and reported in brackets; ** and *** represent the significance
level of 5% and 1%, respectively.

5.3.2. Alternative Variables Test

This paper replaced the mediating and moderating variables with the technology gap
(GAP) and government subsidies (GS), respectively. Among them, the technology gap
(GAP) was measured by taking the difference between China’s and the host country’s
proportion of high-tech product exports in their total exports in the World Bank database.
Government subsidies (GS) was used as a dummy variable. The median of the logarithm
of the amount of subsidies from government departments to enterprises was used as the
standard: it was 1 if it was above the median, representing high government subsidies, and
it was 0 otherwise, representing low government subsidies.

As shown in Table 10, the results of model 1 show that the ownership dispersion
degree after the entry of foreign shareholders was significantly and positively associated
with the technology gap (β = 2.997, p < 0.01). The results of model 2 show that the impact of
the ownership dispersion degree after the entry of foreign shareholders on the innovation
of OFDI SOEs was still significant after adding the technology gap (β = 0.363, p < 0.05), and
the impact of the technology gap on the innovation of OFDI SOEs was significant (β = 0.012,
p < 0.05). This suggests that the technology gap exerts a partial mediating effect between
the ownership dispersion degree after the entry of foreign shareholders and the innovation
of OFDI SOEs. The results of model 3 and model 4 suggest that the technology gap plays a
partial mediating role between the foreign ownership participation level and the innovation
of OFDI SOEs. Model 5 and model 6 proved that the impact of foreign ownership on the
innovation of OFDI SOEs is more significant in cases with high government subsidies than
in situations with low government subsidies. Thus, the test results of hypothesis H2 and
hypothesis H3 are robust and reliable.
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Table 10. The results of alternative variables test.

Variables (1) (2) (3) (4) (5) (6)

GAP Lnpat GAP Lnpat Lnpat Lnpat

HHI_WZ 2.997 *** 0.363 ** 0.535 ***
(0.557) (0.146) (0.120)

Rate_WZ 9.587 *** 2.151 ** 3.276 ***
(2.105) (0.368) (0.348)

GAP 0.012 ** 0.009 **
(0.005) (0.005)

GS 0.956 *** 0.828 ***
(0.073) (0.066)

HHI_WZ × GS 1.212 ***
(0.158)

Rate_WZ × GS 0.768 ***
(0.310)

Cons 27.074 *** −18.877 *** 37.734 *** −15.568 *** −17.101 *** −13.397 ***
(5.754) (0.973) (6.818) (1.123) (0.979) (1.232)

Control YES YES YES YES YES YES
Year YES YES YES YES YES YES

Country YES YES YES YES YES YES
Industry YES YES YES YES YES YES
Adj-R2 0.897 0.927 0.897 0.928 0.923 0.927

Number 3799 3799 3799 3799 3799 3799

Note: standard errors are clustered at enterprise level and reported in brackets; ** and *** represent the significance
level of 5% and 1%, respectively.

6. Conclusions

Based on the present literature, this paper expands the research field by examining the
impact of foreign ownership on the innovation of OFDI SOEs. From the perspectives of
the ownership dispersion degree after the entry of foreign shareholders and the foreign
ownership participation level, this paper took Chinese hybrid OFDI state-owned listed
industrial companies as examples to study the impact of foreign ownership on the inno-
vation of OFDI SOEs. Compared with the ownership dispersion degree after the entry of
foreign shareholders, we found that the foreign ownership participation level plays a more
active role in the innovation of OFDI SOEs, and the positive effect is more substantial for
enterprises which are non-state-holding and in high-pollution industries. Further analysis
revealed that the relationship between foreign ownership and the innovation of SOEs is me-
diated and moderated by the host country’s innovation level and government innovation
subsidies, respectively. In addition, compared with the ownership dispersion degree after
the entry of foreign shareholders, the mediating effect of the host country’s innovation level
and the moderating effects of government innovation subsidies are significantly enhanced
by the foreign ownership participation level. These findings can promote the study of the
relationship between mixed-ownership reform and the innovation of Chinese SOEs and
facilitate the policy design of promoting SOE reverse technology spillovers through reform
of their governance structure.

7. Managerial Implications

As mixed-ownership reform can promote the technology-seeking behavior and inno-
vative development of OFDI SOEs, in order to facilitate the innovation of SOEs, foreign
shareholders’ comparative advantages should be well exploited. In the future, Chinese
hybrid OFDI SOEs can continuously improve their governance structure, strategic behavior
and incentive policies through the following three aspects.

(1) The synergy of the comparative advantages of foreign shareholders should be well
exploited. In addition, compared to the complementary function of a higher ownership
dispersion degree after the entry of foreign shareholders, SOEs should take good advantage
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of the higher foreign ownership participation level to create a more conducive internal and
external innovation environment for the technology-seeking strategic decisions and reverse
technology spillovers.

(2) The pivotal role of the investment location should be actively developed to take
advantage of the situation. SOEs should make good use of the international experience,
information advantages and expertise of foreign shareholders to choose the host country,
which has more complementary innovation resources available to support the upgrading
of the technological development trajectories of SOEs and to enhance the effect of their
reverse technology spillovers.

(3) The incentive policies provided by government innovation subsidies should be
well exploited. Foreign shareholders with mature innovation awareness and technology
development experience can help SOEs to make the most of government innovation subsi-
dies, which can help SOEs to search for overseas technology and innovation exploration.
In this way, SOEs can further obtain external high-quality resources and finance channels
and enhance the absorption and transformation of advanced technologies and knowledge.

8. Limitations and Future Research

There are still some limitations which need to be further studied. First, studies
could consider further expansion to non-listed companies in China’s Industrial Database
to enhance the sample size and the validity of the test. Secondly, there may be other
important contextual factors influencing the relationship between foreign ownership and
the innovation of OFDI SOEs. Therefore, the market entry mode and cultural distance
could be added to the future research framework to conduct further analysis.
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