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A B S T R A C T

This paper empirically tests the export impact of foreign ownership by using the dataset of
Chinese listed firms from 2003 to 2016. The robust results show that foreign ownership facili-
tates a company’s exports significantly, but only long-term foreign investors can enhance export
performance. We conclude that foreign ownership has a weaker promotive role on exports in
state-owned enterprises (SOEs), compared with private enterprises. Finally, we examine whether
the influence mechanism runs though R&D, but surprisingly there is no evidence to support
this prediction, even for high-tech enterprises. This paper provides micro-evidence that foreign
ownership can increase exports under the background of China’s progressive equity reform
and supplies indirect evidence of the information intermediary role of foreign ownership in
promoting firm exports.

. Introduction

The opening of global capital markets has become a trend. In particular, the opening of China’s capital market is especially
oticeable, because China’s economy has become the second largest in the world, and its equity market is second only to those
f the United States and Japan. Moreover, China has accelerated the opening of its capital market in recent years, such as the
hanghai–Hong Kong Stock Connect and Shenzhen–Hong Kong Stock Connect exchange mechanisms. China’s A-share shares have
oined the MSCI index, so China’s capital market has expanded and is increasingly integrated into the global market. In addition,
he institutional environment of China’s capital market is different from that of other capital markets, for example, the proportion
f state-owned shares in China’s capital market is high, the speculative atmosphere of small and medium investors is serious, and
he degree of information opacity is high.

Existing literature has formed a wealth of research results on the role of foreign investors (Aggarwal et al., 2011; Bena et al.,
017; Guadalupe et al., 2012). However, there is a lack of research on the impact of foreign investors in China’s capital market
Chen & Du, 2013; Huang & Zhu, 2015), especially on the impact of real economic activities. Since China’s accession to the WTO in
001, China’s real economic activities have rapidly integrated into the world economy, and China has rapidly become the world’s
ajor exporter. By the end of 2019, China’s total exports of goods and services had increased to 2499.482 billion USD, ranking

econd largest in the world. Besides, China promised to open its capital market when it joined the WTO and launched the QFII
Qualified Foreign Institutional Investor) plan at the end of 2002, and foreign capital began to enter China’s A-share market on
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a large scale. The two are almost synchronized in time. Therefore, this paper empirically tests the impact of foreign investors on
exports when entering China’s A-share market, and tries to answer whether the opening of the capital market has increased exports
of Chinese enterprises.

Theoretical models of Bernard and Wagner (2001), Ghironi and Melitz (2005), Impullitti and Licandro (2020) and Melitz (2003)
elieve that there is a positive correlation between enterprise competitiveness and enterprise exports, and that enterprise productivity
irms are more inclined to export. A large number of empirical models also support that export enterprises have higher production
fficiency, for example, Bernard and Bradford Jensen (2004), based on the data of U.S.A.; Becker et al. (2009), using the data
f Germany; Aw et al. (2007), employing survey data of electronic enterprises in Taiwan, China; and Loecker (2007), adopting
he micro data of manufacturing enterprises in Slovenia. All of them conclude that export enterprises have higher productivity.
herefore, our paper tests whether foreign ownership in the capital market promotes the exports of enterprises, whether foreign
wnership increases the competitiveness of enterprises, and further tests how foreign ownership improves the competitiveness of
nterprises.

We argue that two mechanisms for foreign ownership may enhance the competitiveness of enterprises:

(1) Corporate governance mechanism. Foreign investors have rich international investment experience (Aggarwal et al., 2011)
and master mature corporate governance tools (global talent pool, latest communication and analytical tools), so as to lower
the long-distance transaction cost and the costs of coordination among shareholders. Foreign institutional investors are less
likely to have established business dealings with local companies and there are more independent monitors of the management
(Gillan & Starks, 2003; Stulz, 2005). Furthermore, foreign investors are less prone to political pressure and more likely to
participate in arm’s-length negotiation and monitoring in investee firms (Chen et al., 2018). Therefore, foreign ownership
can improve the level of corporate governance (Huang & Zhu, 2015), promote the level of R&D (Luong et al., 2017), and
improve the export competitiveness of enterprise products.

(2) Information spillover mechanism. Although foreign investors have an information disadvantage (Pukthuanthong & Walker,
2007), they likely possess better resources and expertise in processing global information (Bae et al., 2012), which can deliver
foreign market information to CEOs, and bridge networks of managers, investors, and other stakeholders of foreign and
domestic firms to exchange opportunities and knowledge, promoting international business networks (Bena et al., 2017;
Guadalupe et al., 2012; Luong et al., 2017). Thus, foreign investors can reduce uncertainty and the sunk cost of exports
to enhance export competitiveness and promote exports. Arnold and Javorcik (2009) show that plants receiving foreign
investment use more inputs from abroad and export a larger share of product. Bena et al. (2017) also find that foreign
institutional ownership is positively associated with total factor productivity and foreign sales.

Our paper uses Chinese A-share data to empirically test the influence of foreign ownership on exports and finds that foreign
ownership can significantly enhance the exports of enterprises. In order to obtain robust empirical results, this paper adopts
statistically comparative analysis and three endogenous tests (Heckman two-step method PSM regression method, placebo test).
Analyzing the different effects of state-owned and non-state-owned property rights, we find that, compared with state-owned
enterprises, the impact of foreign equity of non-state-owned enterprises on export is more significant.

The heterogeneity of investment term will have different impacts on the enterprises invested in. If foreign investors are short-term
raders, they engage only in short-term arbitrage trading of buying low and selling high (Bae et al., 2004); they will not focus on
ong-term investment, including corporate exports. On the other hand, foreign investors with long-term share holding will pay more
ttention to the long-term value of the company (Bena et al., 2017); the promotion of enterprise exports will increase the long-term
alue of enterprises, so long-term foreign investors are more concerned about the long-term value of enterprises and actively help
nterprises increase exports. Gozzi et al. (2010) and Sarkissian and Schill (2009) found that when foreign investors focus on the
hort term, they are harmful to enterprises. Chen et al. (2007) and Luong et al. (2017) found that compared with short-term foreign
nvestors, long-term foreign investors actively supervise the company. The introduction of non-speculating long-term foreign capital
nto domestic economies brings not only the capital required but also market know-how and business connections (Li et al., 2011;
tiglitz, 2000). We define long-term foreign investors as those who hold shares more than one year; otherwise, they are defined as
hort-term foreign investors when the holding period is less than or equal to one year. This paper empirically tests the influence of
ifferent share-holding terms of investors on exports and concludes that only long-term foreign ownership can significantly enhance
he exports of enterprises, while short-term foreign ownership has no significant impact on the exports of enterprises.

Furthermore, this paper empirically tests whether foreign ownership can promote the exports of enterprises by improving the
&D level of enterprises, thereby testing the corporate governance mechanism. This paper uses R&D expenditure and R&D efficiency

ndicators such as patents, utility models and designs to measure the R&D level of enterprises; however, the empirical results show
hat foreign ownership does not promote the exports of enterprises by improving their R&D level, and even that the intermediary
ffect of the R&D level of enterprises should be negative. The conclusions can be supported even for high-tech enterprises. Similarly,
his paper also empirically tests whether long-term foreign ownership and short-term foreign ownership can promote enterprise
xports by improving the R&D level. The empirical results show that both short-term foreign ownership and long-term foreign
wnership cannot promote exports by improving a firm’s R&D level. This may be due to the strict control of the proportion of
oreign ownership allowed in China’s A-share market, which leads to the low proportion of foreign ownership. The statistical
esults of this paper show that the average proportion of foreign ownership is equal to 2.8%, so the supervision benefits cannot
ake up the supervision cost, and it is difficult for foreign investors to play the role of supervisor. Chen et al. (2018) found that
ue to the requirement that the shareholding ratio of foreign institutional investors in the Taiwan stock market not exceed 30%,
oreign investors cannot be the controlling shareholders of listed companies. In addition, there exist short-term trading behaviors
259
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of individual investors in the Taiwan stock market, and so foreign investors adopt short-term investment strategies and passive
supervision in the Taiwan capital market, which lead to financial misreporting. Que and Zhang (2020) contend that investors behind
foreign venture capital (FVC) commit less time to their investment targets because of higher transaction costs.

Although the data source used in this paper can identify the origin countries of foreign shareholders, it cannot determine the
ountries of export destination of Chinese enterprises, so this paper cannot directly identify the information spillover mechanism.
hina’s A-shares impose strict restrictions on foreign ownership, the proportion of foreign ownership is low, and the supervision cost
f corporate governance is greater than the income, so perhaps explaining why investors are not willing to implement supervision in
hina’s A-share market, but willing to pay for information spillover with lower marginal cost, so as to obtain the benefits of corporate
alue enhancement brought by enterprise export. But this paper provides indirect evidence of information spillover. Compared
ith the past, listed firms with initial foreign ownership significantly boost their exports, but listed firms with foreign ownership
ewly withdrawn continue to increase their exports though not significantly. It illustrates that the impact of foreign ownership on
irm exports has some intermediate channel effect, instead of reinforcing productivity competitiveness as previously considered.
therwise, when foreign investors withdraw their investment, exports decrease as a company’s competitiveness and production

uffer.
This paper offers some contributions to the literature of emerging economies. First, we provide new evidence to the literature on

xport performance. The resource-based view (RBV) discusses different resources such as firm size, R&D expenditure, advertising
xpenditure, business group affiliation, innovative culture (Chen et al., 2016; Raymond et al., 2013; Singh, 2009). However, foreign
wnership has never been systematically studied as a kind of special resource. We survey the literature on export performance. Anwar
nd Nguyen (2011) discuss how foreign ownership affects other firms’ export performance and produces export spillovers. Yi et al.
2013) investigates that foreign ownership operates to moderate the effects of innovative capabilities on export performance. Until
ow, no one has studied if foreign ownership is an important factor for export venture strategy choice. We not only empirically
nvestigate the impact of QFII on export performance, but also further study the impact of heterogeneous QFII. We specify QFII
hort-term and long-term investors by holding duration, and find that only long-term QFIIs have significant impact on export
erformance.

Second, we analyze the influence mechanism of foreign ownership on exports. Previous research on macro data find that Foreign
irect Investment (FDI) can increase exports by enhancing product competitiveness (Branstetter, 2006; Santangelo, 2018; Tu & Tan,
012). On the other hand, Aghion et al. (2013) and Luong et al. (2017) discuss the impact of foreign institutional investors on
irm innovation. Aghion et al. (2013) state that institutional investors can stimulate innovation in U.S. firms. Luong et al. (2017)
ocument that different foreign institutional ownerships have different effects, using firm-level data across 26 non-U.S. economies;
nly independent (or long-term) foreign institutions enhance firm innovation, whereas gray (or short-term) foreign institutions do
ot. We use Chinese data to test whether QFIIs enhance export performance by the R&D innovation median channel. Unexpectedly,
he answer is no; even long-term foreign investors have an insignificant effect. This paper offers indirect evidence for an information
echanism view, supporting that foreign investors promote an enterprise’s exports through the information channel (we show them

n Table 3).
Third, we assert the impact of China’s gradual institutional reform of ownership on exports. The traditional resource and industry

iews primarily explain exports in developed countries, while exports in emerging economies are evaluated from an institutional
iew (Gao et al., 2010). However, few researchers study exports under mixed ownership reform for SOEs. This paper compares
ifferent effects of foreign ownership on export with SOEs and non-SOEs, which is also a useful supplement to the export institutional
iew.

This paper proceeds as follows. Section 2 reviews the related literature. Section 3 proposes research hypotheses. Section 4 presents
he empirical model and statistical description. Section 5 shows the empirical results. Section 6 concludes.

. Literature review

There are three principal viewpoints for academic studies on the micro-cosmic influence of export performance: resource view,
nstitutional view and industry view. Resource view emphasizes competition of cost and differentiation (Krammer et al., 2018);
nstitutional view accentuates development of free market mechanisms and intermediary institutions (Krammer et al., 2018; Lu et al.,
009; Yi et al., 2013); and industry view underlines industrial export orientation and industrial instability (Campa & Goldberg, 1997;
orter, 1980). This paper investigates the enterprise export influence of different kinds of foreign ownership under the background
f mixed ownership reform, and examines the influence channel of foreign ownership on exports and whether exports are affected by
he intrinsic R&D resource. Therefore, our paper explores the exports of Chinese listed firms from resource and institutional views.

Despite increasing foreign direct investment in China, foreign portfolio investors were legally prohibited from investing in the
hinese domestic A-share markets until November 2002. In order to liberalize the Chinese financial markets and fulfill World
rade Organization (WTO) requirements, the Chinese Security Regulatory Commission (CSRC), People’s Bank of China (PBC),
nd State Administration of Foreign Exchange (SAFE) introduced a special trading scheme for Qualified Foreign Institutional
nvestors (QFIIs) in November 2002. The QFIIs scheme provides foreign institutional investors direct access to China’s A-shares
arket with restrictions (shareholding ratio and shareholding qualification). The CSRC is responsible for overseeing all transactions

nd conducting annual inspections on the QFIIs. It also has the authority to grant a QFII status (the QFII license). The SAFE’s
esponsibilities are to supervise QFII activities associated with foreign exchange operations, which include approving QFII investment
uotas, issuing foreign exchange certificates, and monitoring account management and foreign exchange settlements. To qualify as
260
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and also have no sanctions in the supervision system for three years before submitting an application. Over the years, CSRC and
SAFE have gradually relaxed the QFII entry standard. The Shanghai–Hong Kong and Shenzhen–Hong Kong Stock Connect trading
mechanisms opened on November 17, 2014 and December 5, 2016, respectively, broadening foreign investors, access to Chinese
A-share markets.3 According to SAFE data, the utilization efficiency of foreign capital has largely improved. By the end of 2017,
he funding quota of QFII reached 97.159 billion USD and its shareholding in A-share stock markets reached 2.16%.

In our paper, we further take R&D as an intermediary to study the impact of QFII on firm export performance. There are two
ompeting views on how growing foreign institutional shareholding affects corporate performance.

• Positive view. Foreign institutional investors are independent and non-affiliated, unlike domestic institutional investors, who
are more likely to have business ties with local companies or suffer political pressure from the controlling shareholding of
SOEs (Ferreira & Matos, 2008; Gillan & Starks, 2003). Foreign institutional investors have more incentive to monitor invested
firms through daily fiduciary duties as well as controlling power (voting rights). They would pay a premium for firms whose
corporate governance arrangements satisfy global standards and possibly contribute to firm performance. Foreign institutional
investors can threaten to exit (e.g., selling and depressing stock prices), characteristic of the voice channel. This view also
contends that a positive correlation exists between increased foreign ownership and firm performance (Aggarwal et al., 2011;
Bae et al., 2006; Bai et al., 2004; Cao et al., 2017; Ferreira & Matos, 2008; Gillan & Starks, 2003; Huang & Zhu, 2015; Miyajima
et al., 2015; Stulz, 1999).

• Negative view. Foreign investors are less committed to monitoring each individual firm since a strategy of international
diversification is implemented in their investment portfolio. Foreign portfolio flows represent ‘‘hot money’’ in search of short-
term profits, with little concern for long-term prospects. Foreign investors also face asymmetric information problems because
of physical distance, language barrier, and legal rules; all these factors lead to increasing foreign investor monitoring costs.
Thus, foreign investors are more likely to invest in Morgan Stanley Capital International (MSCI) index stocks, as international
portfolios are typically benchmarked against these indices (Martijn et al., 2016). They normally prefer renowned and large
firms with high liquidity. This view is supported by Aggarwal et al. (2005), Giannetti and Simonov (2006), Leuz et al. (2009),
Sun and Tong (2003) and Tan (2009).

. Research hypotheses

.1. The impact of foreign ownership on export performance

It is well documented that export businesses experience additional fixed costs such as market survey, construction foreign
istribution network, adaptation to foreign standards, among others (Medin, 2003). When a firm expands its business beyond the
omestic market, it faces new challenges in terms of cultures diversity, customers, competitors and regulations in foreign markets
Sanders & Carpenter, 1998). Fixed cost and information asymmetry associated with foreign markets increase information-processing
emands for exporter firms.

Foreign investors can significantly improve listed firms’ financing capacity (Ding et al., 2013; Manova, 2013; Minetti &
hu, 2011), reduce information asymmetry between domestic and oversea markets, and bring more advanced technology and
anagement experience, and thus enhance the competitiveness of enterprises (Huang et al., 2008) and step into oversea markets.

urthermore, in virtue of complete supply chains and swift market information held by foreign investors, they can easily overcome
ncertainty brought by international trade and largely reduce fixed cost (Medin, 2003) and smoothly export their products to
versea markets (Chaney, 2008; Eaton et al., 2011; Ghironi & Melitz, 2005). Finally, because of information disadvantage caused
y geographical locations and cultural differences, foreign investors seek more effective corporate governance mechanisms such as
ig 4 audit firms and direct participation in negotiation and supervision with controlling shareholder (He et al., 2014; Huang &
hu, 2015), thus foreign investors play the edge in the international markets.

Although foreign ownerships still keep very a low share in the Chinese stock market, China keeps strict controls on the QFII
cheme and these foreign investors are sophisticated institutional investors who have plenty of international investment experience.
herefore, QFII have the ability to enhance a firm’s export performance. Compared with short-term investors who pursue current
eturns and do not care about long run value growth brought by the export of enterprises, long-term investors are concerned about
firm’s long-term value and are more willing to take the initiative to help enterprise enhance their export performance.

Based on the above analysis, we propose our first hypothesis:
Hypothesis H1a: Foreign ownership has a positive effect on export performance.
Hypothesis H1b: Short-term foreign ownership has no significant effect on export performance.
Hypothesis H1c: Long-term foreign ownership has significant effect on export performance.

3 In 2018, the first lots of 216 Chinese A-share stocks were officially included in the MSCI index, linking the Chinese A-share market with global financial
261
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3.2. SOEs vs non-SOEs

Corporate governance is critical to corporate performance, that is, good governance mechanisms will lead to excellent corporate
erformance (Mitton, 2002). The resource dependent perspective is among several theories which can explain this relationship
nd have suggested that in addition to control functions, the board may also play service/resource and strategic roles in the
ecision-making process (Pfeffer, 1972). Foreign institutional investors are ‘to bring in foreign advanced managerial experience,
echnology and capital’ (CSRC, 2005, Article 1)4 and they are an important factor for international business strategy. So good

corporate governance can assist foreign institutional investors to increase export performance.
Although State-owned enterprises (SOEs) get more resources from central or local government and maybe more inclined to

exert export strategy, SOEs act quite different from non-SOEs in corporate governance. According to Lin et al. (1998) and Lin
and Tan (1999), SOEs suffer severe administrative intervention from the government, and also bear too heavy social burdens in
employment, social stability, pension for the aged and industry strategic development. All of these burdens pose an impediment to
the goal of maximizing corporate value, and force SOEs to face the issue of soft budget constraint, which is a common concern in
China during the economic transition period. Moreover, the largest shareholders of SOEs are the various levels of government or
SASAC (State-owned Assets Supervision and Administration Commission), which forces managers to deal with their contrary goals.
This common-agency problem leads SOEs to bear extra agency cost when compared with non-SOEs (Siqueira et al., 2009). Managers
in SOEs are often directly or indirectly nominated by the government (An et al., 2016) and their compensation is under restrictions,
which lights their eagerness for political promotions and executive perquisites (Wan et al., 2015). In SOEs, non-executive directors
and independent directors can hardly supervise behaviors of managers effectively (Du et al., 2017). Under some circumstances, these
board directors have motivation to conspire with managers to gain personal benefits (Byrd & Hickman, 1992). Consequently, SOEs
have higher agency cost (Shleifer, 1998) and lower internal corporate governance than those in non-SOEs. So foreign investors can
barely exert more marginal effect on export in the weak governance environment of SOEs.

Based on the above analysis, we propose our second hypothesis:
Hypothesis H2: Compared with non-SOEs, there is less positive effect of foreign ownership on export performance in SOEs.

3.3. The influence mechanism of foreign ownership on export performance - R&D mediator variable

RBV theory points out that R&D is an important factor in export performance. Azar and Ciabuschi (2017), Cintio et al. (2017) and
Oura et al. (2016) conclude that R&D expenditure can promote export performance by China, Korean, Brazil, Swedish and Italian
data. According to Aghion et al. (2013) and Luong et al. (2017), foreign institutional investors can stimulate firms’ innovation.
Therefore, we investigate the influence mechanism of foreign ownership on export performance to see whether foreign ownership
can accelerate R&D to improve competitive of export product and add export performance.

R&D is an important investment business strategy with properties of expertise and risk, so there exists serious information
asymmetry between managers and shareholders. Foreign institutional investors have a stronger ability to collect and deal with
information than individual investors. Meanwhile, compared with local institutional investors, foreign institutional investors keep
more independent with less political connection with local government and less business connection with other firms. Accordingly,
foreign institutional investors have more ability to monitor R&D activity.

However, monitoring costs a lot. Foreign institutional investors must spend more money to overcome space and language barriers
to collect information. In the meantime, foreign institutional investors take part in corporate decisions and pay additional costs to
monitor. The monitoring cost increases based on monitoring restriction degree. R&D is highly professional activity with server
information asymmetry, costing foreign institutional investors more to monitor for sake of firm’s long-term value. However, under
strict restrictions by CRSC, foreign institutional investors hold little ownership of Chinese listed firms, only 2.8 percent on average
based on our data. Obviously, there is mismatching between monitoring cost and benefit. Therefore, foreign institutional investors
fail to increase export by adding R&D expenditure though monitoring mechanism.

Accordingly, we present our third hypothesis:
Hypothesis H3: Foreign ownership cannot increase R&D to enhance export performance.

4. Research design and sample

4.1. Research design

To test the above hypotheses, we build the following two regressions:

Export𝑖,𝑡 = 𝛼 + 𝛽1Foreign Ownership𝑖,𝑡 +
∑

𝑗
𝛾𝑗𝑌𝑖,𝑡 +

∑

Year +
∑

Industry + 𝜀𝑖,𝑡 (4.1)

Export𝑖,𝑡 = 𝛼 + 𝛽1Foreign Ownership𝑖,𝑡 + 𝛽2𝑋𝑖,𝑡 + 𝛽3Foreign Ownership𝑖,𝑡 ×𝑋𝑖,𝑡+

+
∑

𝑗
𝛾𝑗𝑌𝑖,𝑡 +

∑

Year +
∑

Industry + 𝜀𝑖,𝑡 (4.2)

4 CSRC. (2005). Administrative measures on the strategic investment in listed companies by foreign investors. PR China: China Securities Regulatory
262
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Table 1
Descriptive Statistics.

Variable Mean P25 P50 P75 Standard deviation Observation

Export 0.109 0.000 0.000 0.130 0.200 25,700
Foreign Ownership 0.028 0.000 0.000 0.000 0.096 25,700
Size 21.083 20.116 20.992 21.941 1.482 25,700
Age 8.492 8.256 8.545 8.795 0.445 25,700
Book-to-Market 2.667 1.391 1.984 3.133 2.044 25,700
Leverage 0.462 0.288 0.459 0.620 0.233 25,700
Liquidity 0.179 −0.005 0.175 0.370 0.287 25,700
Productivity 13.590 12.925 13.489 14.146 1.024 25,700
CapitalDensity 12.466 11.761 12.414 13.121 1.139 25,700
SOE 0.490 0 0 1 0.500 25,699
Invention 28.350 1 3 11 354.787 15,383
UtilityModel 52.766 1 9 32 261.443 15,383
Design 18.621 0 0 7 93.243 15,383
Patent 99.736 6 21 60 566.526 15,383

This table reports descriptive statistics of variables used in the regression estimations for the sample from 2003 to 2016. Please refer to Page
12 for variable definitions.

where dependent variable is export performance 𝐸𝑥𝑝𝑜𝑟𝑡𝑖,𝑡 which is defined as the proportion of oversea sales of firm 𝑖’s total sales
in year 𝑡; independent variable is 𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝𝑖,𝑡 that is sum of foreign investors holding proportion among the biggest 10
shareholders of firm 𝑖 in year 𝑡. Mediating variables 𝑋𝑖,𝑡 include 𝑆𝑂𝐸𝑖,𝑡 and 𝑅&𝐷𝑖,𝑡. 𝑆𝑂𝐸𝑖,𝑡 is an indicator that equals one if the
actual controller is state-owned, and zero otherwise; R&D have two measures: R&D investment and patent. R&D investment is
defined as the ratio of R&D expenditure on total sales. Patent can depicted by 4 indices as 𝑃𝑎𝑡𝑒𝑛𝑡𝑖,𝑡, 𝐼𝑛𝑣𝑒𝑛𝑡𝑖𝑜𝑛𝑖,𝑡, 𝑈𝑡𝑖𝑙𝑖𝑡𝑦𝑀𝑜𝑑𝑒𝑙𝑖,𝑡,
and 𝐷𝑒𝑠𝑖𝑔𝑛𝑖,𝑡, where 𝑃𝑎𝑡𝑒𝑛𝑡𝑖,𝑡 is the number of valid patents, defined as the sum of the number of inventions, utility models and
designs; 𝐼𝑛𝑣𝑒𝑛𝑡𝑖𝑜𝑛𝑖,𝑡, is the number of inventions; 𝑈𝑡𝑖𝑙𝑖𝑡𝑦𝑀𝑜𝑑𝑒𝑙𝑖,𝑡 is the number of utility models; 𝐷𝑒𝑠𝑖𝑔𝑛𝑖,𝑡 is the number of designs.

nd then we use the natural logarithms of 1 plus 𝑃𝑎𝑡𝑒𝑛𝑡𝑖,𝑡, 𝐼𝑛𝑣𝑒𝑛𝑡𝑖𝑜𝑛𝑖,𝑡, UtilityModel𝑖,𝑡, and Design𝑖,𝑡 as our main innovation 𝑅&𝐷𝑖,𝑡
measures. 𝑌𝑖,𝑡 denotes a set of control variables, including 𝑆𝑖𝑧𝑒𝑖,𝑡, Age𝑖,𝑡, 𝐵𝑜𝑜𝑘 − 𝑡𝑜 −𝑀𝑎𝑟𝑘𝑒𝑡𝑖,𝑡, 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡, 𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦𝑖,𝑡, 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑖,𝑡
and 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝐷𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡, where 𝑆𝑖𝑧𝑒𝑖,𝑡 is measured by the natural logarithm of the firm’s total assets; 𝐴𝑔𝑒𝑖,𝑡 is the number of years since
the firm 𝑖 founded in year 𝑡; 𝐵𝑜𝑜𝑘 − 𝑡𝑜 −𝑀𝑎𝑟𝑘𝑒𝑡𝑖,𝑡 is book-to-market, defined as the ratio of the market value of a firm’s common
tock to its book value; 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 is the asset–liability ratio, defined as the ratio of total liabilities to total assets. 𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦𝑖,𝑡 is the

current ratio, defined as the difference between current assets and current liabilities divided by total assets; 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑖,𝑡 is labor
productivity, defined as the natural logarithm of total sales divided by the number of employees; 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝐷𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡 is capital density,
defined as the natural logarithm of net value of fixed assets divided by the number of employees.

4.2. Sample and data

We collect all the data from the China Stock Market (WIND) and Accounting Research (CSMAR) database, including 36,256
firm-year observations in the period from 2003 to 2016. Then we delete observations without Age (8208 observations), Book-
to-Market (1880 observations), Liquidity (362 observations), Productivity (86 observations) and CapitalDensity (20 observations)
data, and obtain a sample of 25,700 firm-year observations. There exist 14,321 firm-year observations for R&D investment and
15,383 firm-year observations for Patent. In addition, Export and Foreign Ownership equals 0 if they are missing. Variables Age,
Book-to-Market, Leverage, Liquidity, Productivity and CapitalDensity are all winsorized at level 1% and 99%.

4.3. Descriptive statistics

Table 1 presents the descriptive statistics for the variables used in our main regression models. P25, P50, P75 represent
respectively 25th, 50th, 75th percentile of variables, respectively. As we see from Table 1, more than 50% of listed companies do
not have exports and the mean export to income ratio is 10.9%, and more than 75% of listed companies have no foreign ownership
and the mean large foreign investors among the biggest 10 shareholders is only 2.8%.

4.4. Correlation between export activity and foreign ownership

Fig. 1 shows the correlation between export activity and foreign ownership. The export activity of listed firms in China has
experienced a sharp expansion since 2001, and the proportion of foreign ownership has increased significantly since the China’s
Split Share Structure Reform in 2005, but has still remained at a low level until now. There seems to be no explicit correlation.
Table 2 shows the difference between export activity of listed firms with and without foreign ownership or between short-term
and long-term foreign investors. It can be seen from Table 2 that firms with foreign ownership, which account for only 18.938%
of the total sample (that is 4867 observations with foreign ownership and 20,833 observations without foreign ownership, see
Table 2), have a significantly higher proportion of exports than firms without foreign ownership (𝑡 = 21.145). However, whether
s it a reciprocal causation: export-oriented firms prefer foreign-owned shares, or foreign investors promote international business
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Fig. 1. Export and Foreign Ownership. This figure depicts the dynamics of Export (red line) and Foreign Ownership (blue line) in the period from 2003 to
2016. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

Table 2
Difference between Export Activity of Listed Firms with and without Foreign Ownership or between Short-term and Long-term Foreign Investors.

Variable Mean P25 P50 P75 Standard deviation Observation Sample

Export 0.109 0.000 0.000 0.130 0.200 25,700 All
Foreign Ownership 0.028 0.000 0.000 0.000 0.096 25,700 All

Export 0.096 0.000 0.000 0.108 0.186 20,833 (1)
Foreign Ownership 0.000 0.000 0.000 0.000 0.000 20,833 (1)

Export 0.163 0.000 0.034 0.234 0.243 4,867 (2)
Foreign Ownership 0.148 0.006 0.080 0.240 0.176 4,867 (2)

Export 0.116 0.000 0.005 0.151 0.200 1,315 (3)
Foreign Ownership 0.035 0.000 0.004 0.017 0.086 1,315 (3)

Export 0.181 0.000 0.049 0.274 0.255 3,552 (4)
Foreign Ownership 0.189 0.030 0.164 0.270 0.182 3,552 (4)

Difference mean (2) - mean (1) = 0.067 𝑡 = 21.145 for with and without foreign Ownership
Difference mean (4) - mean (3) = 0.065 𝑡 = 8.385 for short-term and long-term foreign investors

This table presents the Mean, P25, P50, P75 and Standard Deviation of Export and Foreign Ownership in the whole sample, the subsample
(1) of firms without foreign ownership, the subsample (2) of firms with foreign ownership, the subsample (3) of firms with short-term foreign
investors, and the subsample (4) of firms with long-term foreign investors from 2003 to 2016, respectively. The 𝑡 value tests the null hypothesis
that the difference in the mean of export for the firms with and without foreign ownership and is equal to zero.

nvestment? Besides, according to whether the duration of foreign ownership is more than one year, we define long-term foreign
nvestors as those who hold shares more than one year; otherwise, they are defined as short-term foreign investors. Table 2 provides
hat firms with long-term foreign investors which have 3552 observations and firms with short-term foreign investors which have
315 observations, have a significantly higher proportion of exports than firms without foreign ownership (𝑡 = 8.385).

So we consider two types of firms: listed firms with initial foreign ownership (the listed firms hold shares currently and do
not last year) and listed firms with foreign ownership newly withdrawal (the listed firms do not hold shares currently but do last
year). As is shown in Table 3, compared with the past, listed firms with initial foreign ownership significantly boost their export
(𝑡 = −5.718), and listed firms with foreign ownership newly withdrawal also increase their export but not significantly (𝑡 = 1.138).
It illustrates that the impact of foreign ownership on firm export has some intermediation channel effect, instead of reinforcing
productivity competitiveness as previous considered. Otherwise, when foreign investors withdraw their investment and then export
would drop for production lose competitiveness.

5. Empirical results

In this section, we investigate the relationship between export activity and foreign ownership, and then compare their relationship
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Table 3
Difference between Export Activity of Listed Firms with Initial Foreign Ownership and Export Activity of Listed firms with Foreign Ownership Withdrawal.

3.1: Export of Listed Firms with Initial Foreign Ownership

Variable Observation Mean Standard Error Standard deviation [95% Confidence
Interval]

Foreign Ownership

Export 1566 0.101 0.005 0.206 [0.091, 0.111] No
Export 1566 0.119 0.006 0.221 [0.108, 0.130] Yes
Difference 1566 −0.017 0.003 0.121 [−0.023, −0.011]
mean (difference) = mean (export 0–export 1) 𝑡 = −5.718
H0: mean (difference) = 0 Degree of freedom = 1565

This table presents the Mean, Standard Error, Standard Deviation of Export of the firms before and after with initial foreign ownership from 2003 to
2016. The 𝑡 value tests the null hypothesis that the difference in the mean of export of firms before and after with initial foreign ownership is equal to
zero.

3.2: Export of Listed firms with Foreign Ownership Withdrawal

Variable Observation Mean Standard Error Standard Deviation [95% Confidence
Interval]

Foreign Ownership

Export 887 0.121 0.007 0.213 [0.107, 0.135] Yes
Export 887 0.125 0.007 0.213 [0.111, 0.139] No
Difference 887 0.004 0.004 0.110 [−0.003, 0.011]
mean (difference) = mean (export 0–export 1) 𝑡 = 1.138
H0: mean (difference) = 0 Degree of freedom = 886

This table presents the Mean, Standard Error, Standard Deviation of Export of the firms before and after with foreign ownership withdrawal from 2003
to 2016. The 𝑡 value tests the null hypothesis that the difference in the mean of export of firms before and after with foreign ownership withdrawal is
equal to zero.

Table 4
Basic Model — Export Impact of Foreign Ownership.

Export Whole sample Short-term Foreign Long-term Foreign
Investors Sample Investors Sample

Coefficient 𝑡 Coefficient 𝑡 Coefficient 𝑡

Intercept 0.2057∗∗∗ 5.52 0.1955∗∗∗ 5.27 0.1899∗∗∗ 4.97
Foreign Ownership 0.2207∗∗∗ 12.82 0.0411 0.76 0.2299∗∗∗ 12.91
Size 0.0058∗∗∗ 5.57 0.0065∗∗ 5.96 0.0063∗∗∗ 5.90
Age −0.0151∗∗∗ −4.62 −0.0161∗∗∗ −4.86 −0.0151∗∗∗ −4.54
Book-to-Market −0.0026∗∗∗ −3.48 −0.0022∗∗∗ −2.93 −0.0022∗∗∗ −2.93
Leverage −0.0152∗ −1.91 −0.0289∗∗∗ −3.64 −0.0184∗∗ −2.24
Liquidity 0.0186∗∗ 2.57 0.0106 1.46 0.0175∗∗ 2.35
Productivity −0.0126∗∗∗ −7.29 −0.0117∗∗∗ −6.70 −0.0124∗∗∗ −6.98
CapitalDensity 0.0034∗∗ 2.41 0.0290∗∗ 2.05 0.0040∗∗∗ 2.71
Year fixed effect Yes Yes Yes
Industry fixed effect Yes Yes Yes
𝐹 100.30 83.26 94.70
𝑃𝑟𝑜𝑏 > 𝐹 0.000 0.000 0.000
𝑅2 0.1635 0.1422 0.1648
Observation 25,700 22,148 24,385

This table presents the results from the ordinary least squares regression of the impact of foreign ownership on exports [Eq. (4.1)]. Please refer to Page 12
for variable definitions. The first column reports the regression results based on the whole sample without foreign ownership (20,833 observations) and with
foreign ownership (4867 observations), the second column reports the regression results based on the short-term foreign investors sample without foreign
ownership (20,833 observations) and with short-term foreign ownership (1315 observations), and the third column reports the regression results based on the
long-term foreign investors sample without foreign ownership (20,833 observations) and with long-term foreign ownership (3,552 observations) from 2003 to
2016, respectively. The 𝑡-values are reported in the right column of the coefficients. Here *, ** and *** indicate statistical significance at the 10%, 5% and 1%
levels, respectively.

5.1. Basic results

We adopt all the control variables in the regression model (3.1) as well as year and industry fixed effects.5 Table 4 reports that, in
LS regression model, the coefficient of Foreign Ownership in column 1 for the whole sample is significantly positive, which means

he higher proportion of total foreign ownership (treat foreign ownership as whole), the more firm exports. The result supports the
iew that total foreign ownership promotes firm exports. So hypothesis H1a holds. But if we divide the sample into short-term and
ong-term foreign investors samples and do regression model (3.1), we can find the coefficient of Foreign Ownership in column 3
s non-significantly positive while the coefficient of Foreign Ownership in column 5 remains significantly positive, which indicates

5 We follow the reviewer’s suggestions and do a fixed effect panel model regression analysis. The results remain unchanged.
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Table 5
Heckman Two-Step Test.

Export Whole sample Short-term foreign investors sample Long-term foreign investors sample

Decision Model Selection Model Decision Model Selection Model Decision Model Selection Model

Coefficient 𝑧 Coefficient 𝑧 Coefficient 𝑧 Coefficient 𝑧 Coefficient 𝑧 Coefficient 𝑧

Intercept 0.4984∗∗∗ 4.60 −2.4735∗∗∗ −9.52 0.6275∗∗∗ 5.53 −2.2565∗∗∗ −7.18 0.4667∗∗∗ 4.17 −2.8768∗∗∗ −9.72
Foreign Ownership 0.2899∗∗∗ 13.36 0.7506∗∗∗ 7.44 0.1329 1.30 −0.2836 −0.68 0.2980∗∗∗ 13.21 0.8207∗∗∗ 7.87
Size −0.0107∗∗∗ −2.76 0.2038∗∗∗ 22.54 −0.0152∗∗∗ −3.52 0.2099∗∗∗ 20.78 −0.0088∗∗ −2.18 0.2075∗∗∗ 22.31
Age −0.0077 −1.20 −0.1743∗∗∗ −7.13 −0.0019 −0.26 −0.2176∗∗∗ −8.17 −0.0091 −1.38 −0.1699∗∗∗ −6.80
Book-to-Market −0.0045∗∗∗ −3.12 −0.0163∗∗∗ −2.87 −0.0038∗∗ −2.54 −0.0140∗∗ −2.27 −0.0042∗∗∗ −2.83 −0.0145∗∗ −2.48
Leverage −0.0485∗∗∗ −2.83 0.0205 0.29 −0.0809∗∗∗ −4.50 −0.0146 −0.19 −0.0628∗∗∗ −3.54 0.0298 0.41
Liquidity −0.0295∗∗ −1.99 0.3901∗∗∗ 6.20 −0.0612∗∗∗ −3.79 0.3913∗∗∗ 5.78 −0.0358∗∗ −2.34 0.3966∗∗∗ 6.14
Productivity −0.0875∗∗∗ −6.29 −0.0948∗∗∗ −6.34 −0.0889∗∗∗ −6.24
CapitalDensity 0.0141 1.19 −0.0001 −0.01 0.0167 1.38
Year fixed effect Yes Yes Yes Yes Yes Yes
Industry fixed effect Yes Yes Yes Yes Yes Yes
Mills 0.08494∗∗ 2.37 0.02955 0.75 0.09553∗∗∗ 2.63
Wald 𝜒2 1622.30 1233.23 1539.26
𝑃𝑟𝑜𝑏 > 𝜒2 0.000 0.000 0.000
Censored Observation 12,968 11,738 12,355
Uncensored Observation 12,732 10,410 12,030

This table presents the results from the Heckman two-step method regression of the impact of foreign ownership on exports [Eq. (4.1)]. Please refer to Page
12 for variable definitions. The first column reports the regression results based on the whole sample without foreign ownership and with foreign ownership,
the second column reports the regression results based on the short-term foreign investors sample without foreign ownership (20,833 observations) and with
short-term foreign ownership (1315 observations), and the third column reports the regression results based on the long-term foreign investors sample without
foreign ownership (20,833 observations) and with long-term foreign ownership (3552 observations) from 2003 to 2016, respectively. The 𝑧 values are reported
in the right columns. Here *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively.

only long-term foreign institutional investors can enhance a firm’s export performance and short-term foreign institutional investors
do not. So hypotheses H1b and H1c can hold.

5.2. Endogenous discussion

5.2.1. Heckman two-step method
The data characteristics of Table 1 shows that there is no export and foreign ownership for most Chinese listed firms. It is very

difficult to identify the export behavior of these listed firms without foreign ownership, when we explore the impact of foreign
ownership for Chinese listed firms on export performance. Besides, some enterprises export and some enterprises do not. Therefore
a sample self-selection problem occurs in our study (Nam et al., 2018). It can be solved by the Heckman two-step method when
data in empirical studies cannot represent a full sample.

In this paper, we apply the Heckman two-step method to work on potential problem of endogeneity. The first step is to calculate
the export propensity of listed firms in Selection Model where the influence factors whether listed firms export or not are embedded,
and then the Mills coefficient obtained from the above step are substituted into Decision Model. Table 5 reports that the Mills
coefficient is significantly positive and Wald test passes significantly, which proves there is the sample self-selection problem in our
data, and the Heckman two-step method is an efficient test.

In Table 5, the coefficient of foreign ownership in column 2 for the whole sample is significantly positive, the coefficient of
foreign ownership in column 4 for short-term foreign investors sample is non-significant and the coefficient of foreign ownership
in column 6 for long-term foreign investors sample is still significantly positive, so foreign ownership as a whole enhances firm’s
export performance and only long-term foreign institutional investors can promote export. Hypotheses H1a, H1b and H1c can hold.

5.2.2. Propensity-score matching method
As mentioned above, it is necessary to control for sample selection bias. To empirically test the hypotheses proposed above, we

classify the samples into two groups: (1) The shareholding group, including firms with foreign ownership, and (2) the control group,
including firms without foreign ownership. We apply the propensity score matching (PSM) method developed by Rosenbaum and
Rubin (1983).

According to the PSM method, we class the firms with foreign investors (short-term or long-term foreign investors) as the treated
group and the firms having no foreign investors (short-term or long-term foreign investors) as the comparison group. Then we use the
original sample to calculate the probability of existing foreign investors (short-term or long-term foreign investors) in Logit model
where Size, Age, Book-to-Market, Leverage, Liquidity, Productivity and CapitalDensity are all introduced. We can get one firm’s
propensity score by the regression fitted value in every year and every industry that the probability of existing foreign investors
(short-term or long-term foreign investors). Using the propensity score, we match one by one to obtain the nearest observations
and exclude the match observation whose difference of the propensity score is more than 0.05. In this paper, we get the 8002
observations, half of them are in the treated group and the other half in the comparison group.
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Table 6
Export Impact of Foreign ownership Using PSM.

6.1: Export Impact of Foreign ownership Using PSM: Part A

Variable Unmatched
Matched

Whole sample Short-term foreign investors
sample

Long-term foreign investors
sample

Mean 𝑡-value Mean 𝑡-value Mean 𝑡-value

Treated Control 𝑡 𝑝 > 𝑡 Treated Control 𝑡 𝑝 > 𝑡 Treated Control 𝑡 𝑝 > 𝑡

Size Unmatched 21.620 20.984 25.22 0.000 21.341 20.973 7.16 0.000 21.688 20.973 25.80 0.000
Matched 21.618 21.647 −0.80 0.423 21.341 21.326 0.20 0.842 21.688 21.675 0.33 0.744

Age Unmatched 8.5288 8.4855 5.66 0.000 8.4671 8.4845 −1.08 0.280 8.5440 8.4818 7.36 0.000
Matched 8.5292 8.5323 −0.32 0.751 8.4671 8.4721 −0.22 0.825 8.5440 8.5177 2.35 0.019

Book-to-
Market

Unmatched 2.6463 2.6706 −0.69 0.489 2.4777 2.6689 −2.59 0.010 2.6878 2.6696 0.47 0.639

Matched 2.6447 2.6771 −0.69 0.492 2.4777 2.5118 −0.35 0.728 2.6878 2.8523 −2.96 0.003
Leverage Unmatched 0.44412 0.46532 −5.29 0.000 0.46774 0.46572 0.24 0.812 0.43831 0.46539 −6.12 0.000

Matched 0.44418 0.45388 −1.98 0.048 0.46774 0.46776 −0.00 0.999 0.43831 0.43735 0.18 0.861
Liquidity Unmatched 0.18383 0.17832 1.11 0.265 0.14852 0.17794 −2.81 0.005 0.19251 0.17859 2.55 0.011

Matched 0.18389 0.16718 2.73 0.006 0.14852 0.14284 0.42 0.676 0.19251 0.19082 0.25 0.802
Productivity Unmatched 13.677 13.574 5.85 0.000 13.646 13.572 1.96 0.050 13.685 13.570 5.92 0.000

Matched 13.677 13.693 −0.73 0.465 13.646 13.659 −0.26 0.791 13.685 13.694 −0.38 0.703
CapitalDen-
sity

Unmatched 12.555 12.450 5.35 0.000 12.587 12.448 3.38 0.001 12.547 12.444 4.77 0.000

Matched 12.555 12.549 0.20 0.838 12.587 12.605 −0.33 0.745 12.547 12.553 −0.21 0.834

This table presents the matching results of control variables [Eq. (4.1)]. Please refer to Page 12 for variable definitions. The first column reports the
mean of control variables for treated and control group of unmatched and matched observation based on the whole sample without foreign
ownership and with foreign ownership, the second column reports the mean of control variables for treated and control group of unmatched and
matched observation based on the short-term foreign investors sample without foreign ownership (20,833 observations) and with short-term foreign
ownership (1315 observations), and the third column reports the mean of control variables for treated and control group of unmatched and matched
observation based on the long-term foreign investors sample without foreign ownership (20,833 observations) and with long-term foreign ownership
(3,552 observations) from 2003 to 2016. The 𝑡 value tests the null hypothesis that the difference in the mean of export for the firms with and
without foreign ownership is equal to zero.

6.2: Export Impact of Foreign ownership Using PSM: Part B

Variable Data Sample Treated Controls Difference S.E. T-stat

Export Whole Unmatched 0.1695 0.0974 0.0721∗∗∗ 0.0034 21.15
Sample ATT 0.1699 0.0945 0.0751∗∗∗ 0.0052 14.37

Export Short-term Foreign Unmatched 0.1131 0.0965 0.0167∗∗ 0.0068 2.46
Investors Sample ATT 0.1131 0.0995 0.0136 0.0101 1.35

Export Long-term Foreign Unmatched 0.1834 0.0969 0.0865∗∗∗ 0.0037 23.10
Investors Sample ATT 0.1834 0.0975 0.0859∗∗∗ 0.0060 14.36

This table presents the PSM results of the impact of foreign ownership on exports [Eq. (4.1)]. Please refer to Page 12 for variable definitions. The
first line reports the mean of export for treated group and controls group for unmatched and matched observation based on the whole sample
without foreign ownership and with foreign ownership, the second column reports the mean of export for treated group and controls group for
unmatched observations and matched observation based on the short-term foreign investors sample without foreign ownership (20,833 observations)
and with short-term foreign ownership (1315 observations), and the third column reports the mean of export for treated group and controls group for
unmatched observations and matched observation based on the long-term foreign investors sample without foreign ownership (20,833 observations)
and with long-term foreign ownership (3,552 observations) from 2003 to 2016. The 𝑡 value tests the null hypothesis that the difference in the mean
of export for treated and control observation is equal to zero. Here *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels,
respectively.

The matching results in part A of Table 6 conclude matching is efficient, because the means of these test variables after matching
ave no significant difference from the 𝑝-values (exclude the variables of Leverage and Liquidity in whole sample).

In this approach, we can obtain propensity scores (PS) and then do OLS regression analysis. Part B in Table 6 is the regression
results reporting the difference in ATT for the whole sample is significantly positive, that for the short-term foreign investors sample
is non-significant while for the long-term foreign investors sample remains significantly positive, which is consistent with results
above. The robustness tests further confirm the results of Hypotheses H1a, H1b, and H1c.

5.2.3. Placebo test
Another concern in our analysis is unobservable variables may influence the export performance. Though we control the year

fixed effect and industry fixed effect in previous discussion, some unobservable characteristics of the listed firms may have influence
on results over time but these unobservable characteristics cannot be under controlled. In our model we have controlled the main
characteristic variables including Size𝑖,𝑡, Age𝑖,𝑡, Book-to-Market𝑖,𝑡, Leverage𝑖,𝑡, Liquidity𝑖,𝑡, Productivity𝑖,𝑡 and CapitalDensity𝑖,𝑡. To
deal with the influence of unobservable variable we apply an indirect placebo test which is widely used (Chetty et al., 2011; La
Ferrara et al., 2012). One advantage of the indirect approach is that it avoids the overestimation problem, but the caveat is the
homogeneity assumption.
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Table 7
The Results of Placebo Test.

Variable Observation 𝑊 𝑉 𝑧 𝑃 > 𝑧

Whole sample 𝑡-value 1000 0.99242 1.615 1.124 0.13041
Short-term foreign investors sample 𝑡-value 1000 0.99664 2.122 1.863 0.03120
Long-term foreign investors sample 𝑡-value 1000 0.99470 1.129 0.285 0.38766

This table presents the placebo test results of the impact of foreign ownership on exports [Eq. (4.1)]. The first line reports the 𝑡-value based on the whole
sample without foreign ownership (20,833 observations) and with foreign ownership (4867 observations), the second line reports the 𝑡-value based on the
short-term foreign investors sample without foreign ownership (20833 observations) and with short-term foreign ownership (1315 observations), and the third
line reports the 𝑡-value based on the long-term foreign investors sample without foreign ownership (20,833 observations) and with long-term foreign ownership
(3552 observations) from 2003 to 2016. The 𝑧 value test the null hypothesis that the coefficient 𝛽 [Eq. (4.3)] is equal to zero.

We can get the following ideal expression of the coefficient of 𝛽

𝛽 = 𝛽 + 𝜆
Cov(Foreign Ownership𝑖,𝑡, 𝜀𝑖𝑡 | 𝑊 )

Var(Foreign Ownership𝑖,𝑡 | 𝑊 )
(4.3)

where 𝑊 include the controlled variables and year and industry fixed effect; 𝛽 reflects the influence of unobservable characteristics
n the independent variable, and if 𝛽 equal zero, it is no influence of unobservable characteristics on the results meaning 𝛽 is unbiased

estimation. But we cannot directly test and verify it. So we take the indirect placebo test method. The principle of the indirect placebo
test method is that the error variable which has no influence on dependent variable in theory substitute the independent variable
Foreign Ownership. As the error variable generate randomly, 𝛽 should equal zero; if the error variable has significant influence on
ependent variable, 𝛽 should not equal zero and thus the estimation equation is error which other characteristic factors can influence
n the results.

Specifically, this paper randomly produces a group which contains foreign investors (short-term or long-term foreign investors),
hus producing a false estimation: 𝛽(random). We repeat this process one thousand times, thus generating corresponding one

thousand 𝛽. Fig. 1 depicts the distribution of 𝛽(random) and Table 7 shows the result of S-W test which test normal distribution. We
can find that the probability of 𝑡-value in the full sample and long-term foreign investors sample is greater than 0.10, that is, the
distribution of 𝛽(random) is near zero and obeys the normal distribution, which is in line with the expectation of placebo test. In
other words, our conclusion that foreign ownership enhances export performance is not induced by the influence of unobservable
variables on export performance.

5.3. State ownership

SOE𝑖,𝑡 is an indicator that equals one if the actual controller is state-owned, and zero otherwise. Columns 1 and 7 in Table 8 for the
whole sample report that the coefficients of Foreign Ownership are all significantly positive but the coefficient of Foreign Ownership
in SOEs is less than that in non-SOEs, and the Chow test equal to 7.08 corresponding to pass 1% significant test. Columns 3 and
9 in Table 8 for the short-term foreign investors sample report that the coefficients of Foreign Ownership are all non-significant.
Columns 5 and 11 in Table 8 for the long-term foreign investors sample report that the coefficients of Foreign Ownership are all
significantly positive but the coefficient of Foreign Ownership in SOEs is less than that in non-SOEs, which the Chow test equal to
4.14 corresponding to pass 5% significant test. This results manifest that, compared with non-SOEs, foreign ownership has much
weaker effect on firm exports in SOEs, which is consistent with our Hypothesis H2.

5.4. Influence mechanism: R&D

Substituting the R&D data into the regression model (4.2), we get the results in Tables 9–13, where Table 9 explores the
Moderating effect of R&D investment between foreign ownership and export, and Tables 10–13 investigate the Moderating
effect of patent, invention, utility model and design between foreign ownership and export, respectively. R&D investment keeps
synchronization with foreign ownership, while the more important indicator to measure R&D, patents, invention, utility model and
design, has lag effect of foreign ownership. When we consider the effect of foreign ownership on export, R&D investment uses its
current period and patent, invention, utility model and design use its lag one period (Luong et al., 2017).6

Table 9 reports that the coefficients of the interaction of Foreign ownership and R&D investment is weak-significantly positive
n whole sample and long-term foreign investors sample, but non-significant in short-term foreign investors sample.

The results of Tables 10–13 show that the coefficients of the interaction of Foreign Ownership and patent, Invention, UtilityModel,
nd Design are all not significantly positive or even are significantly negative in both whole sample and long-term foreign investors
ample. That means foreign ownership cannot enhance export performance by the mediate variable of R&D, different from the macro
vidence for FDI and export.

From the above results, while the results of R&D investment indicate the weak positive effect for whole sample and long-term
oreign investors sample, the results of Patent show the significant negative effect for whole sample and long-term foreign investors

6 We tried the models with the lag two periods. The results keep unchanged.
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Table 8
The Impact of Foreign Ownership on Firm Exports: State Ownership.

Export SOEs Non-SOEs

Whole sample Short-term Sample Long-term Sample Whole sample Short-term Sample Long-term Sample

Coefficient 𝑡 Coefficient 𝑡 Coefficient 𝑡 Coefficient 𝑧 Coefficient 𝑡 Coefficient 𝑡

Intercept −0.0736 1.64 0.0534 1.18 −0.0811∗ −1.75 0.3200∗∗∗ 5.48 0.2574∗∗∗ 4.34 0.2989∗∗∗ 5.03
Foreign Ownership 0.1489∗∗∗ 6.66 −0.0075 −0.14 0.1690∗∗∗ 7.05 0.2312∗∗∗ 10.75 0.1122 1.09 0.2350∗∗∗ 10.72
Size 0.0005 0.39 −0.0009 −0.62 0.0006 0.45 0.0187∗∗∗ 10.70 0.0199∗∗∗ 10.86 0.0193∗∗∗ 10.82
Age 0.0086∗∗ 2.26 0.0019 0.49 0.0081∗∗ 2.08 −0.0269∗∗∗ −5.37 −0.0277∗∗∗ −5.35 −0.0263∗∗∗ −5.19
Book-to-Market −0.0041∗∗∗ −3.73 −0.0058∗∗∗ −5.79 −0.0039∗∗∗ −3.49 −0.0019∗∗ −1.96 −0.0005 −0.49 −0.0016 −1.55
Leverage 0.0236∗∗ 2.16 0.0052 0.49 0.0178 1.58 −0.0404∗∗∗ −3.35 −0.0516∗∗∗ −4.19 −0.0401∗∗∗ −3.28
Liquidity 0.0603∗∗∗ 6.63 0.0493∗∗∗ 5.30 0.0587∗∗∗ 6.25 −0.0193∗ −1.75 −0.0256∗∗ −2.29 −0.0195∗ −1.74
Productivity −0.0025 −1.14 −0.0024 −1.06 −0.0027 −1.16 −0.0297∗∗∗ −10.80 −0.0283∗∗∗ −10.20 −0.0192∗∗∗ −10.40
CapitalDensity 0.0090∗∗∗ 4.82 0.0060∗∗∗ 3.20 0.0104∗∗∗ 5.45 −0.0009 −0.39 0.0005 0.22 −0.0010 −0.44
Year fixed effect Yes Yes Yes Yes Yes Yes
Industry fixed effect Yes Yes Yes Yes Yes Yes
𝐹 54.66 49.40 49.55 58.55
𝑃 > 𝐹 0 0 0 0
𝑅2 0.1340 0.1275 0.1338 0.1924 0.1725 0.1949
Uncensored Observation 12,590 11,057 11,870 13,109 11,090 12,514

This table presents the results from the ordinary least squares regression of the impact of foreign ownership on exports [Eq. (4.1)] for SOEs and non-SOEs firms.
Please refer to Page 12 for variable definitions. The indicator SOE𝑖,𝑡 is an indicator that equals 1 if the firm is actually state-owned, and 0 otherwise. For SOEs,
the first column reports the regression results based on the whole sample without foreign ownership (10,337 observations) and with foreign ownership (2253
observations), the second column reports the regression results based on the short-term foreign investors sample without foreign ownership (10,337 observations)
and with short-term foreign ownership (720 observations), the third column reports the regression based on the long-term foreign investors sample without foreign
ownership (10,337 observations) and with long-term foreign ownership (1533 observations) from 2003 to 2016, respectively. For non-SOEs, the fourth column
reports the regression results based on the whole sample without foreign ownership (13,109 observations) and with foreign ownership (2,641 observations), the
fifth column reports the regression results based on the short-term foreign investors sample without foreign ownership (13,109 observations) and with short-term
foreign ownership (595 observations), the sixth column reports the regression based on the long-term foreign investors sample without foreign ownership (13,109
observations) and with long-term foreign ownership (2019 observations) from 2003 to 2016, respectively. The 𝑡-values are reported in the right columns. Year
and industry fixed effects are included in both regressions. Here *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively.

Table 9
The Moderating Effect of R&D Investment between Foreign Ownership and Export.

Export Whole sample Short-term Sample Long-term Sample

Coefficient 𝑡 Coefficient 𝑡 Coefficient 𝑡

Intercept 0.4115∗∗∗ 6.66 0.3582∗∗∗ 5.75 0.4083∗∗∗ 6.40
Foreign Ownership 0.1737∗∗∗ 7.26 −0.1636 −0.82 0.1748∗∗∗ 7.24
R&D Investment −0.1444∗∗∗ −3.40 −0.1262∗∗∗ −2.96 −0.1554∗∗∗ −3.55
𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 ∗ 𝑅&𝐷𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 0.6733∗ 1.72 4.2870 1.08 0.7182∗ 1.82
Size 0.0078∗∗∗ 4.27 0.0080∗∗∗ 3.94 0.0079∗∗∗ 4.20
Age −0.0115∗∗ −2.39 −0.0105∗∗ −2.05 −0.0120∗∗ −2.43
Book-to-Market −0.0024∗∗ −2.23 −0.0020∗ −1.72 −0.0021∗ −1.85
Leverage −0.0532∗∗∗ −3.46 −0.0708∗∗∗ −4.31 −0.0592∗∗∗ −3.72
Liquidity −0.0136 −1.07 −0.0228∗ −1.71 −0.0177 −1.34
Productivity −0.0355∗∗∗ −11.08 −0.0332∗∗∗ −9.87 −0.0356∗∗∗ −10.79
CapitalDensity 0.0069∗∗∗ 2.75 0.0068∗∗∗ 2.63 0.0074∗∗∗ 2.89
Year fixed effect Yes Yes Yes
Industry fixed effect Yes Yes Yes
𝐹 61.40 48.65 57.10
𝑃𝑟𝑜𝑏 > 𝐹 0.000 0.000 0.000
𝑅2 0.1508 0.1397 0.1514
Observation 14,321 11,890 13,643

This table presents the results from the ordinary least squares regression of the moderating effect of R&D investment between foreign ownership
on exports [Eq. (4.2)]. Please refer to Page 12 for variable definitions. The first column reports the regression results based on the whole sample
without foreign ownership (11,212 observations) and with foreign ownership (2499 observations), the second column reports the regression
results based on the short-term foreign investors sample which contains without foreign ownership (11,212 observations) and with short-term
foreign ownership (678 observations), and the third column reports the regression results based on the long–term foreign investors sample
which contains without foreign ownership (11,212 observations) and with long-term foreign ownership (2431 observations) from 2003 to 2016,
respectively. The 𝑡-values reported in the right column of the coefficients. Here *, ** and *** indicate statistical significance at the 10%, 5%
and 1% levels, respectively.

sample. We come to a conclusion that Hypotheses H3 is supported, that is, the moderating effect of R&D is not significantly positive,

sometimes even negative. Hence foreign ownership cannot promote productivity competitiveness and consequently increase export

through R&D.
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Table 10
The Moderating Effect of Patent between Foreign Ownership and Export.

Export Whole sample Short-term Sample Long-term Sample

Coefficient 𝑡 Coefficient 𝑡 Coefficient 𝑡

Intercept 0.4248∗∗∗ 7.33 0.3930∗∗∗ 6.72 0.4027∗∗∗ 6.76
Foreign Ownership 0.2783∗∗∗ 5.51 0.3398∗ 1.79 0.2741∗∗∗ 5.27
Patent 0.0064∗∗∗ 4.92 0.0071∗∗∗ 5.19 0.0061∗∗∗ 4.52
𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 ∗ 𝑃𝑎𝑡𝑒𝑛𝑡 −0.0190 −1.45 −0.1196∗∗∗ −2.90 −0.0153 −1.13
Size 0.0065∗∗∗ 3.62 0.0055∗∗∗ 2.82 0.0075∗∗∗ 4.04
Age −0.0161∗∗∗ −3.58 −0.0154∗∗∗ −3.30 −0.0159∗∗∗ −3.45
Book-to-Market −0.0020∗ −1.85 −0.0017 −1.53 −0.0017 −1.56
Leverage −0.0450∗∗∗ −3.12 −0.0733∗∗∗ −4.82 −0.0508∗∗∗ −3.40
Liquidity −0.0227∗ −1.76 −0.0369∗∗∗ −2.78 −0.0259∗ −1.94
Productivity −0.0315∗∗∗ −10.05 −0.0269∗∗∗ −8.52 −0.0312∗∗∗ −9.66
CapitalDensity 0.0073∗∗∗ 2.90 0.0066∗∗∗ 2.58 0.0074∗∗∗ 2.88
Year fixed effect Yes Yes Yes
Industry fixed effect Yes Yes Yes
𝐹 49.82 39.74 46.71
𝑃𝑟𝑜𝑏 > 𝐹 0.000 0.000 0.000
𝑅2 0.1503 0.1305 0.1523
Observation 15,383 12,790 14,549

This table presents the results from the ordinary least squares regression of the moderating effect of patent between foreign ownership on exports
[Eq. (4.2)]. Please refer to Page 12 for variable definitions. The first column reports the regression results based on the whole sample without
foreign ownership (11,956 observations) and with foreign ownership (3427 observations), the second column reports the regression results
based on the short-term foreign investors sample without foreign ownership (11,956 observations) and with short-term foreign ownership (834
observations), and the third column reports the regression results based on the long–term foreign investors sample without foreign ownership
(11,956 observations) and with long-term foreign ownership (2593 observations) from 2003 to 2016, respectively. The 𝑡-values reported in the
right column of the coefficients. Here *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively.

Table 11
The Moderating Effect of Invention between Foreign Ownership and Export.

Export Whole sample Short-term Sample Long-term Sample

Coefficient 𝑡 Coefficient 𝑡 Coefficient 𝑡

Intercept 0.4676∗∗∗ 8.14 0.4362∗∗∗ 7.54 0.4435∗∗∗ 7.52
Foreign Ownership 0.2652∗∗∗ 8.62 0.0465 0.49 0.2712∗∗∗ 8.54
Invention 0.0116∗∗∗ 8.38 0.0121∗∗∗ 8.47 0.0111∗∗∗ 7.82
𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 ∗ 𝐼𝑛𝑣𝑒𝑛𝑡𝑖𝑜𝑛 −0.0308∗∗ −2.29 −0.0792∗∗∗ −2.61 −0.0291∗∗ −2.11
Size 0.0052∗∗∗ 2.93 0.0043∗∗ 2.22 0.0063∗∗∗ 3.44
Age −0.0165∗∗∗ −3.66 −0.0159∗∗∗ −3.39 −0.0164∗∗∗ −3.54
Book-to-Market −0.0022∗∗ −1.98 −0.0019∗ −1.68 −0.0019∗ −1.70
Leverage −0.0472∗∗∗ −3.28 −0.0762∗∗∗ −5.04 −0.0530∗∗∗ −3.55
Liquidity −0.0256∗∗ −1.99 −0.0403∗∗∗ −3.05 −0.0287∗∗ −2.16
Productivity −0.0307∗∗∗ −9.82 −0.0263∗∗∗ −8.31 −0.0305∗∗∗ −9.46
CapitalDensity 0.0062∗∗ 2.49 0.0055∗∗ 2.16 0.0064∗∗ 2.49
Year fixed effect Yes Yes Yes
Industry fixed effect Yes Yes Yes
𝐹 51.23 40.97 48.04
𝑃𝑟𝑜𝑏 > 𝐹 0.000 0.000 0.000
𝑅2 0.1525 0.1328 0.1543
Observation 15,383 12,790 14,549

This table presents the results from the ordinary least squares regression of the moderating effect of inventions between foreign ownership on
exports [Eq. (4.2)]. Please refer to Page 12 for variable definitions. The first column reports the regression results based on the whole sample
without foreign ownership (11,956 observations) and with foreign ownership (3427 observations), the second column reports the regression
results based on the short-term foreign investors sample without foreign ownership (11,956 observations) and with short-term foreign ownership
(834 observations), and the third column reports the regression results based on the long–term foreign investors sample without foreign ownership
(11,956 observations) and with long-term foreign ownership (2593 observations) from 2003 to 2016, respectively. The 𝑡-values reported in the
right column of the coefficients. Here *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively.

Even using a subsample of high technology industry with computer hardware and software, pharmaceutical and biology,
lectronics and communication devices, results in Tables 14–18 are consistent with results in Tables 9–13, showing that foreign
wnership cannot promote export though enhancing R&D, so hypothesis H3 holds.

Because foreign investment are restricted into the capital market by China’s government, resulting in a very low proportion
f foreign ownership and leading to a very low income of foreign supervision, it is difficult to match the supervision cost of
irms with high-risk R&D activities. Therefore, foreign ownership cannot significantly improve R&D activities to increase the firm
ompetitiveness and enhance the possibility of export. In addition, the cross multiple coefficient between foreign ownership and
&D activities in regression model is negative, which may be that export is a risky investment while R&D activities also are risky

nvestment. When China’s firms are always faced with finance constraints, there exist a trade-off relationship of risk investment
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Table 12
The Moderating Effect of UtilityModel between Foreign Ownership and Export.

Export Whole sample Short-term Sample Long-term Sample

Coefficient 𝑡 Coefficient 𝑡 Coefficient 𝑡

Intercept 0.3635∗∗∗ 6.33 0.3346∗∗∗ 5.77 0.3442∗∗∗ 5.82
Foreign Ownership 0.1791∗∗∗ 4.90 0.1325 1.04 0.1823∗∗∗ 4.82
UtilityModel −0.0041∗∗∗ −3.14 −0.0026∗ −1.89 −0.0040∗∗∗ −2.99
𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 ∗ 𝑈𝑡𝑖𝑙𝑖𝑡𝑦𝑀𝑜𝑑𝑒𝑙 0.0124 1.09 −0.0769∗∗ −2.21 0.0141 1.21
Size 0.0107∗∗∗ 5.93 0.0095∗∗∗ 4.86 0.0115∗∗∗ 6.20
Age −0.0165∗∗∗ −3.67 −0.0158∗∗∗ −3.38 −0.0164∗∗∗ −3.55
Book-to-Market −0.0020∗ −1.86 −0.0017 −1.53 −0.0018 −1.57
Leverage −0.0450∗∗∗ −3.11 −0.0720∗∗∗ −4.72 −0.0506∗∗∗ −3.37
Liquidity −0.0169 −1.31 −0.0304∗∗ −2.28 −0.0203 −1.52
Productivity −0.0334∗∗∗ −10.57 −0.0290∗∗∗ −9.11 −0.0330∗∗∗ −10.15
CapitalDensity 0.0080∗∗∗ 3.16 0.0074∗∗∗ 2.89 0.0081∗∗∗ 3.12
Year fixed effect Yes Yes Yes
Industry fixed effect Yes Yes Yes
𝐹 48.98 38.92 45.99
𝑃𝑟𝑜𝑏 > 𝐹 0.000 0.000 0.000
𝑅2 0.1497 0.1290 0.1518
Observation 15,383 12,790 14,549

This table presents the results from the ordinary least squares regression of the moderating effect of utility models between foreign ownership
on exports [Eq. (4.2)]. Please refer to Page 12 for variable definitions. The first column reports the regression results based on the whole sample
without foreign ownership (11,956 observations) and with foreign ownership (3427 observations), the second column reports the regression
results based on the short-term foreign investors sample without foreign ownership (11,956 observations) and with short-term foreign ownership
(834 observations), and the third column reports the regression results based on the long–term foreign investors sample without foreign ownership
(11,956 observations) and with long-term foreign ownership (2593 observations) from 2003 to 2016, respectively. The 𝑡-values reported in the
right column of the coefficients. Here *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively.

Table 13
The Moderating Effect of Design between Foreign Ownership and Export.

Export Whole sample Short-term Sample Long-term Sample

Coefficient 𝑡 Coefficient 𝑡 Coefficient 𝑡

Intercept 0.4085∗∗∗ 7.19 0.3696∗∗∗ 6.43 0.3873∗∗∗ 6.64
Foreign Ownership 0.2426∗∗∗ 9.76 0.0965 0.95 0.2472∗∗∗ 9.72
Design 0.0060∗∗∗ 4.58 0.0058∗∗∗ 4.06 0.0061∗∗∗ 4.49
𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 ∗ 𝐷𝑒𝑠𝑖𝑔𝑛 −0.0214∗∗ −1.97 −0.0922∗∗∗ −3.05 −0.0191∗ −1.72
Size 0.0075∗∗∗ 4.29 0.0068∗∗∗ 3.54 0.0083∗∗∗ 4.65
Age −0.0170∗∗∗ −3.77 −0.0162∗∗∗ −3.45 −0.0168∗∗∗ −3.63
Book-to-Market −0.0021∗ −1.93 −0.0019 −1.64 −0.0018 −1.64
Leverage −0.0442∗∗∗ −3.07 −0.0711∗∗∗ −4.67 −0.0498∗∗∗ −3.33
Liquidity −0.0205 −1.59 −0.0279∗∗ −2.48 −0.0237∗ −1.78
Productivity −0.0322∗∗∗ −10.27 −0.0328∗∗∗ −8.82 −0.0319∗∗∗ −9.88
CapitalDensity 0.0085∗∗∗ 3.40 0.0079∗∗∗ 3.15 0.0087∗∗∗ 3.38
Year fixed effect Yes Yes Yes
Industry fixed effect Yes Yes Yes
𝐹 49.05 39.19 46.09
𝑃𝑟𝑜𝑏 > 𝐹 0.000 0.000 0.000
𝑅2 0.1505 0.1302 0.1526
Observation 15,383 12,790 14,549

This table presents the results from the ordinary least squares regression of the moderating effect of designs between foreign ownership on
exports [Eq. (4.2)]. Please refer to Page 12 for variable definitions. The first column reports the regression results based on the whole sample
without foreign ownership (11,956 observations) and with foreign ownership (3427 observations), the second column reports the regression
results based on the short-term foreign investors sample without foreign ownership (11,956 observations) and with short-term foreign ownership
(834 observations), and the third column reports the regression results based on the long–term foreign investors sample without foreign ownership
(11,956 observations) and with long-term foreign ownership (2593 observations) from 2003 to 2016, respectively. The 𝑡-values reported in the
right column of the coefficients. Here *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively.

etween export and R&D. When R&D investment is increased, firms’ export investment decreases and the possibility of export
ecreases. Promoting of foreign ownership on export do not go through the channel of R&D, maybe by information (Combined with
he results of Table 3), but this assumption lacks direct support.

. Conclusions

With the background of the gradual opening in China’s capital market, this paper discusses the impact of foreign ownership
n firm’s exports. Through statistical analysis, we know that there is a positive correlation between export activity and foreign
wnership. The result of OLS regression shows that foreign ownership improves listed firm’s export performance, which is consistent
271



International Review of Economics and Finance 76 (2021) 258–276Z. Ye et al.

w
e
h
p
i
e

Table 14
The Moderating Effect of R&D Investment between Foreign Ownership and Export (For the Sample of High Technology Industry).

Export Whole sample Short-term Sample Long-term Sample

Coefficient 𝑡 Coefficient 𝑡 Coefficient 𝑡

Intercept 0.5607∗∗∗ 4.31 0.5684∗∗∗ 4.25 0.5527∗∗∗ 4.17
Foreign Ownership 0.4258∗∗∗ 6.07 −0.3378 −1.39 0.4481∗∗∗ 6.33
R&D Investment −0.1902∗∗∗ −3.05 −0.1758∗∗∗ −2.82 −0.1897∗∗∗ −3.00
𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 ∗ 𝑅&𝐷𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 0.1982 0.23 7.2287 1.19 0.0872 0.10
Size 0.0235∗∗∗ 5.95 0.0214∗∗∗ 5.11 0.0232∗∗∗ 5.79
Age −0.0416∗∗ −4.37 −0.0513∗∗ −5.21 −0.0400∗∗ −4.12
Book-to-Market −0.0621∗∗∗ −9.79 −0.0548∗∗∗ −8.64 −0.0624∗∗∗ −9.77
Leverage 0.0214∗∗∗ 4.61 0.0254∗∗∗ 5.48 0.0227∗∗∗ 4.89
Liquidity −0.0086∗∗∗ −5.10 −0.0068∗∗∗ −3.98 −0.0077∗∗∗ −4.47
Productivity −0.0653∗∗ −2.02 −0.0876∗∗ −2.56 −0.0758∗∗ −2.31
CapitalDensity −0.0358 −1.36 −0.0716∗∗∗ −2.65 −0.0396 −1.49
Year fixed effect Yes Yes Yes
Industry fixed effect Yes Yes Yes
𝐹 19.29 11.80 19.23
𝑃𝑟𝑜𝑏 > 𝐹 0.000 0.000 0.000
𝑅2 0.1006 0.0643 0.1076
Observation 3,971 3,350 3,784

This table presents the results from the ordinary least squares regression of the moderating effect of R&D investment between foreign ownership on
exports [Eq. (4.2)] using the subsample of high technology industry. High technology industry contains computer hardware and software industry,
pharmaceutical and biology industry, electronics and communication devices industry. Please refer to Page 12 for variable definitions. The first
column reports the regression results based on the whole sample without foreign ownership (3163 observations) and with foreign ownership
(808 observations), the second column reports the regression results based on the short-term foreign investors sample without foreign ownership
(3163 observations) and with short-term foreign ownership (187 observations), and the third column reports the regression results based on
the long–term foreign investors sample without foreign ownership (3163 observations) and with long-term foreign ownership (621 observations)
from 2003 to 2016, respectively. The 𝑡-values reported in the right column of the coefficients. Here *, ** and *** indicate statistical significance
at the 10%, 5% and 1% levels, respectively.

Table 15
The Moderating Effect of Patent between Foreign Ownership and Export (For the Sample of High Technology Industry).

Export Whole sample Short-term Sample Long-term Sample

Coefficient 𝑡 Coefficient 𝑡 Coefficient 𝑡

Intercept 0.3475∗∗∗ 2.94 0.4603∗∗∗ 3.84 0.3205∗∗∗ 2.66
Foreign Ownership 0.6303∗∗∗ 5.73 0.6622 1.02 0.6424∗∗∗ 5.78
Patent 0.0139∗∗∗ 5.25 0.0093∗∗∗ 3.44 0.0144∗∗∗ 5.32
𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 ∗ 𝑃𝑎𝑡𝑒𝑛𝑡 −0.0464 −1.56 −0.1917 −1.23 −0.0443 −1.47
Size 0.0261∗∗∗ 6.51 0.0201∗∗∗ 4.75 0.0262∗∗∗ 6.43
Age −0.0322∗∗∗ −3.47 −0.0451∗∗∗ −4.72 −0.0278∗∗∗ −2.93
Book-to-Market −0.0575∗∗∗ −9.99 −0.0506 −8.54 −0.0577∗∗∗ −9.93
Leverage 0.0195∗∗∗ 4.10 0.0234∗∗∗ 4.89 0.0188∗∗∗ 3.89
Liquidity −0.0072∗∗∗ −4.01 −0.0057∗∗∗ −3.05 −0.0065∗∗∗ −3.53
Productivity −0.0883∗∗∗ −2.79 −0.1131∗∗∗ −3.34 −0.0913∗∗∗ −2.81
CapitalDensity −0.0748∗∗∗ −2.86 −0.1065∗∗∗ −3.92 −0.0746∗∗∗ −2.80
Year fixed effect Yes Yes Yes
Industry fixed effect Yes Yes Yes
𝐹 22.51 11.66 21.79
𝑃𝑟𝑜𝑏 > 𝐹 0.000 0.000 0.000
𝑅2 0.1183 0.0651 0.1241
Observation 4,038 3,416 3,818

This table presents the results from the ordinary least squares regression of the moderating effect of patent between foreign ownership on exports
[Eq. (4.2)] using the subsample of high technology industry. High technology industry contains computer hardware and software industry,
pharmaceutical and biology industry, electronics and communication devices industry. Please refer to Page 12 for variable definitions. The first
column reports the regression results based on the whole sample without foreign ownership (3196 observations) and with foreign ownership
(842 observations), the second column reports the regression results based on the short-term foreign investors sample without foreign ownership
(3196 observations) and with short-term foreign ownership (220 observations), and the third column reports the regression results based on
the long–term foreign investors sample without foreign ownership (3196 observations) and with long-term foreign ownership (622 observations)
from 2003 to 2016, respectively. The 𝑡-values reported in the right column of the coefficients. Here *, ** and *** indicate statistical significance
at the 10%, 5% and 1% levels, respectively.

ith our Hypothesis H1. Then we apply the Heckman two-step test method, PSM method and Placebo test method to solve potential
ndogeneity problems, and obtain consistent empirical results. We also find that when compared with non-SOEs, foreign ownership
as much weaker effect on firm exports in SOEs, which is correlated with weaker corporate governance of SOEs. Furthermore, this
aper investigates the influence mechanism of R&D, namely, whether foreign shareholders can enhance firm competitiveness through
mproving R&D activity and consequently promote exports. However, our results can hardly support this hypothesis. This might be
xplained by the fact that foreign capital uses China’s low-cost labor to increase exports, rather than increasing the company’s
272



International Review of Economics and Finance 76 (2021) 258–276Z. Ye et al.

c
b
o
s

T

Table 16
The Moderating Effect of Invention between Foreign Ownership and Export (For the Sample of High Technology Industry).

Export Whole sample Short-term Sample Long-term Sample

Coefficient 𝑡 Coefficient 𝑡 Coefficient 𝑡

Intercept 0.3297∗∗∗ 2.77 0.4603∗∗∗ 3.82 0.3021∗∗ 2.49
Foreign Ownership 0.6235∗∗∗ 8.72 0.1933 0.49 0.6420∗∗∗ 8.89
Invention 0.0076∗∗∗ 2.58 0.0058∗ 1.91 0.0074∗∗ 2.47
𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 ∗ 𝐼𝑛𝑣𝑒𝑛𝑡𝑖𝑜𝑛 −0.0694∗∗ −2.43 −0.0762 −0.58 −0.0688∗∗ −2.38
Size 0.0303∗∗∗ 7.18 0.0221∗∗∗ 4.99 0.0306∗∗∗ 7.11
Age −0.0349∗∗∗ −3.75 −0.0463∗∗∗ −4.80 −0.0308∗∗∗ −3.23
Book-to-Market −0.0611∗∗∗ −10.57 −0.0531∗∗∗ −8.88 −0.0615∗∗∗ −10.52
Leverage 0.0211∗∗∗ 4.47 0.0244∗∗∗ 5.15 0.0205∗∗∗ 4.29
Liquidity −0.0075∗∗∗ −4.16 −0.0059∗∗∗ −3.16 −0.0069∗∗∗ −3.69
Productivity −0.0827∗∗∗ −2.60 −0.1104∗∗∗ −3.26 −0.0855∗∗∗ −2.62
CapitalDensity −0.0633∗∗ −2.43 −0.1000∗∗∗ −3.68 −0.0630∗∗ −2.37
Year fixed effect Yes Yes Yes
Industry fixed effect Yes Yes Yes
𝐹 22.50 11.31 21.88
𝑃𝑟𝑜𝑏 > 𝐹 0.000 0.000 0.000
𝑅2 0.1157 0.0628 0.1211
Observation 4,038 3,416 3,818

This table presents the results from the ordinary least squares regression of the moderating effect of inventions between foreign ownership on
exports [Eq. (4.2)] using the subsample of high technology industry. High technology industry contains computer hardware and software industry,
pharmaceutical and biology industry, electronics and communication devices industry. Please refer to Page 12 for variable definitions. The first
column reports the regression results based on the whole sample without foreign ownership (3196 observations) and with foreign ownership
(842 observations), the second column reports the regression results based on the short-term foreign investors sample without foreign ownership
(3196 observations) and with short-term foreign ownership (220 observations), and the third column reports the regression results based on
the long–term foreign investors sample without foreign ownership (3196 observations) and with long-term foreign ownership (622 observations)
from 2003 to 2016, respectively. The 𝑡-values reported in the right column of the coefficients. Here *, ** and *** indicate statistical significance
at the 10%, 5% and 1% levels, respectively.

Table 17
The Moderating Effect of UtilityModel between Foreign Ownership and Export (For the Sample of High Technology Industry).

Export Whole sample Short-term Sample Long-term Sample

Coefficient 𝑡 Coefficient 𝑡 Coefficient 𝑡

Intercept 0.2447∗∗ 2.13 0.3975∗∗∗ 3.42 0.2122∗ 1.81
Foreign Ownership 0.4159∗∗∗ 5.02 0.2491 0.67 0.4290∗∗∗ 5.10
UtilityModel 0.0210∗∗∗ 9.35 0.0169∗∗∗ 7.47 0.0211∗∗∗ 9.21
𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 ∗ 𝑈𝑡𝑖𝑙𝑖𝑡𝑦𝑀𝑜𝑑𝑒𝑙 0.0144 0.53 −0.1006 −0.92 0.0167 0.60
Size 0.0256∗∗∗ 6.79 0.0193∗∗∗ 4.77 0.0261∗∗∗ 6.78
Age −0.0232∗∗ −2.51 −0.0391∗∗∗ −4.14 −0.0189∗∗ −2.00
Book-to-Market −0.0531∗∗∗ −9.33 −0.0467∗∗∗ −7.98 −0.0534∗∗∗ −9.32
Leverage 0.0197∗∗∗ 4.18 0.0227∗∗∗ 4.81 0.0191∗∗∗ 4.01
Liquidity −0.0054∗∗∗ −3.03 −0.0045∗∗ −2.41 −0.0048∗∗∗ −2.62
Productivity −0.1208∗∗∗ −3.76 −0.1378∗∗∗ −4.01 −0.1229∗∗∗ −3.72
CapitalDensity −0.0970∗∗∗ −3.67 −0.1265∗∗∗ −4.60 −0.0949∗∗∗ −3.52
Year fixed effect Yes Yes Yes
Industry fixed effect Yes Yes Yes
𝐹 24.61 13.47 23.45
𝑃𝑟𝑜𝑏 > 𝐹 0.000 0.000 0.000
𝑅2 0.1344 0.0777 0.1402
Observation 4,038 3,416 3,818

This table presents the results from the ordinary least squares regression of the moderating effect of utility models between foreign ownership on
exports [Eq. (4.2)] using the subsample of high technology industry. High technology industry contains computer hardware and software industry,
pharmaceutical and biology industry, electronics and communication devices industry. Please refer to Page 12 for variable definitions. The first
column reports the regression results based on the whole sample without foreign ownership (3196 observations) and with foreign ownership
(842 observations), the second column reports the regression results based on the short-term foreign investors sample without foreign ownership
(3196 observations) and with short-term foreign ownership (220 observations), and the third column reports the regression results based on
the long–term foreign investors sample without foreign ownership (3196 observations) and with long-term foreign ownership (622 observations)
from 2003 to 2016, respectively. The 𝑡-values reported in the right column of the coefficients. Here *, ** and *** indicate statistical significance
at the 10%, 5% and 1% levels, respectively.

ompetitiveness to stimulate exports. According to our statistical analysis, listed firms with initial foreign ownership significantly
oost their exports and those with foreign ownership withdrawal still add their exports but not significantly, we suppose that foreign
wnership plays the role of information intermediary. However, due to lack of data, we could not present direct supporting evidence,
o we leave this problem to explore in the future.

Nowadays the academy and government in China has formed a consensus on open capital markets to increase enterprise exports.
his paper argues that it is also necessary to open capital market for foreign investors and further increase the proportion of foreign
273
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Table 18
The Moderating Effect of Design between Foreign Ownership and Export (For the Sample of High Technology Industry).

Export Whole sample Short-term Sample Long-term Sample

Coefficient 𝑡 Coefficient 𝑡 Coefficient 𝑡

Intercept 0.2337∗ 1.95 0.3465∗∗∗ 2.88 0.2158∗ 1.77
Foreign Ownership 0.4667∗∗∗ 8.45 0.5667 1.41 0.4767∗∗∗ 8.55
Design −0.0091∗∗∗ −3.55 −0.0130∗∗∗ −5.08 −0.0087∗∗∗ −3.33
𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 ∗ 𝐷𝑒𝑠𝑖𝑔𝑛 −0.0043 −0.16 −0.2709∗ −1.87 0.0042 0.16
Size 0.0366∗∗∗ 8.95 0.0297∗∗∗ 6.93 0.0363∗∗∗ 8.71
Age −0.0333∗∗∗ −3.57 −0.0462∗∗∗ −4.81 −0.0294∗∗∗ −3.08
Book-to-Market −0.0648∗ −11.18 −0.0567∗∗∗ −9.50 −0.0649∗∗∗ −11.09
Leverage 0.0222∗∗∗ 4.69 0.0258∗∗∗ 5.42 0.0216∗∗∗ 4.50
Liquidity −0.0074∗∗∗ −4.11 −0.0058∗∗∗ −3.10 −0.0068∗ −3.62
Productivity −0.0826∗∗∗ −2.61 −0.1085∗∗∗ −3.22 −0.0853∗∗∗ −2.62
CapitalDensity −0.0494∗ −1.89 −0.0846∗∗∗ −3.13 −0.0501∗ −1.88
Year fixed effect Yes Yes Yes
Industry fixed effect Yes Yes Yes
𝐹 21.81 12.52 21.08
𝑃𝑟𝑜𝑏 > 𝐹 0.000 0.000 0.000
𝑅2 0.1158 0.0701 0.1207
Observation 4,038 3,416 3,818

This table presents the results from the ordinary least squares regression of the moderating effect of designs between foreign ownership on
exports [Eq. (4.2)] using the subsample of high technology industry. High technology industry contains computer hardware and software industry,
pharmaceutical and biology industry, electronics and communication devices industry. Please refer to Page 12 for variable definitions. The first
column reports the regression results based on the whole sample without foreign ownership (3196 observations) and with foreign ownership
(842 observations), the second column reports the regression results based on the short-term foreign investors sample without foreign ownership
(3196 observations) and with short-term foreign ownership (220 observations), and the third column reports the regression results based on
the long–term foreign investors sample without foreign ownership (3196 observations) and with long-term foreign ownership (622 observations)
from 2003 to 2016, respectively. The 𝑡-values reported in the right column of the coefficients. Here *, ** and *** indicate statistical significance
at the 10%, 5% and 1% levels, respectively.

wnership. On the one hand, according to our empirical results, if the proportion of foreign ownership is limited, the supervision
ncome of foreign ownership will be limited, and it is difficult to match the supervision cost of foreign ownership. It is difficult
or China’s securities regulatory authorities to realize their intention of introducing foreign capital to strengthen the corporate
overnance of listed firms. On the other hand, although we lack the direct evidence of the information spillover effect of foreign
wnership, we still hope to emphasize this effect through the indirect evidence in Table 3 to further illustrate the necessity of
oreign capital opening up. Foreign investors may have information spillover effect, but due to the low shareholding ratio, it cannot
ignificantly improve the level of corporate governance of listed firms, and so cannot promote high-risk R&D activities. Therefore, the
hinese government need to further relax the restrictions on the proportion of foreign ownership held by qualified foreign investors,
nd increase the income of their supervision. At the same time, China’s government need to implement policies such as dividend
ax to guide foreign investors long-term investment and active supervision. Furthermore, corporate governance in SOEs should be
mproved. In addition, the conclusion of this paper will also help to provide reference for the reform of the mixed ownership of
tate-owned enterprises, and contribute to corporate governance development, so we hope foreign shareholders make contribution
or enterprises export.
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