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ABSTRACT
This paper attempts to answer the economic implications of com-
bining inward foreign direct investment (IFDI) and outward for-
eign direct investment (OFDI) by constructing a panel fixed
effects model using Chinese industrial firm-level data for the
period 1998–2013. Specifically, we focus on the impact of com-
bining IFDI and OFDI on firm productivity in China. We also intro-
duce interactive terms into the model to explore the direct and
indirect mechanisms through which IFDI and OFDI affect product-
ivity growth. The results show that IFDI and OFDI work together
to contribute to productivity growth by acting directly on the
level of technology, thereby increasing productivity. IFDI intensi-
fies market concentration, which in turn positively moderates the
relationship between OFDI and productivity. Furthermore, IFDI
moderates the financing constraints of firms, but has a weaker
effect; the easing of financing constraints facilitates the positive
impact of OFDI on productivity. Absorptive capacity favours IFDI
spillover, but OFDI inhibits absorptive capacity improvements. Our
in-depth analysis of the mechanism of the combined impact of
IFDI and OFDI on productivity reveals the objectives of using this
combination, thereby providing theoretical support and policy
recommendations for the implementation of this strategy.
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1. Introduction

The strategic shift from ‘bringing in’ to ‘going out’ and then to ‘combining bringing
in and going out’ is in line with the context of China’s economic development and
the differences in demand for foreign direct investment (FDI) at different stages of
development. With the changes in the domestic and international economic environ-
ment and the further deepening of reform and opening up, a single approach of
inward FDI (IFDI) or outward FDI (OFDI) will not be able to solve the problems of
transformation and upgrading as well as upgrading the status of global value chains.
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This is also one of the starting points for the combination of ‘bringing in’ and ‘going
out’ at this stage. The combination of ‘bringing in’ and ‘going out’ reflects the correl-
ation between IFDI and OFDI in terms of scale and their changing trends. However,
explaining how effective they are for economic development is also necessary. In
other words, what are the drivers?

We obtain a panel of Chinese industrial firm-level data for the period 1998–2013
and focus on the impact of IFDI and OFDI together on firm productivity. In add-
ition, the model explores the direct and indirect effects of IFDI and OFDI on firm
productivity from the perspectives of technology level, financing constraints, market
concentration and absorptive capacity by introducing interaction terms and by con-
trolling for time, industry and province fixed effects to avoid the problem of omitting
variables due to exogenous shocks, industry and region time-invariant factors.

The study found that IFDI and OFDI work together to contribute to productivity
growth, and the mechanism study shows that both increase productivity by acting
directly on the level of technology. Meanwhile, indirectly, IFDI plays a role in
increasing market concentration and easing financing constraints, bringing about
changes in the relationship between OFDI and productivity. In addition, while
absorptive capacity is conducive to the occurrence of IFDI spillovers, OFDI inhibits
the increase in absorptive capacity.

2. Literature review and hypothesis development

2.1. Literature review

Research on IFDI and OFDI has received considerable attention. Both are subject to
different constraints, such as the impact of ESG on outward investment (Zumente &
Bistrova, 2021). A large body of literature revolves around the respective effects of
IFDI and OFDI on trade (Rao & Zhang, 2019; Shmarlouskaya et al., 2021), productiv-
ity (Driffield et al., 2009; Makieła et al., 2020), technology (Burinskas et al., 2021;
Nguyen et al., 2021) and innovation (Filippetti et al., 2016; Lau�zikas et al., 2021) have
been studied. For example, through the demonstration effect, worker mobility and
competition effect channels on technology transfer (Demena & Murshed, 2018).
Furthermore, a growing number of scholars are focusing on the relationship between
the two, placing them in the same analytical framework (Buckley et al., 2016; Lyles
et al., 2014; Narula & Dunning, 2010). However, studies on the synergistic effects of
IFDI and OFDI are scarce. The extant literature focuses on the respective impacts of
IFDI and OFDI on productivity. For example, Xiuwu et al. (2022) analysed the
impact of IFDI and OFDI on the total factor productivity and technical efficiency
index in countries along the ‘Belt and Road’. Some scholars have also begun paying
attention to the joint effects of IFDI and OFDI. Luo et al. (2021) find that IFDI and
OFDI contribute to economic growth when they are included in the framework of
the analysis of international capital flows on economic growth. Others have also
focused on environmental issues, demonstrating that two-way FDI has a significant
braking effect on carbon emissions (Wang et al., 2019). Thus, the research on the
joint effect of IFDI and OFDI has yielded some results. However, to the best of our
knowledge, research is lacking on how the two work together to affect productivity.
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No studies have been done on the mechanisms and channels through which IFDI
and OFDI act on economic development.

This paper has three contributions. First, it elaborates on the joint influence of
IFDI and OFDI on productivity from theoretical and empirical dimensions. We
advance the research and application of FDI theory by incorporating the conditions
for the realisation of foreign and reverse spillover effects into a unified analyt-
ical framework.

Second, our research focuses on the joint mechanism of IFDI and OFDI on prod-
uctivity including the direct role of technology level, and the indirect roles of financ-
ing constraints, market concentration, and absorption capacity.

Third, in contrast to the existing literature based on macro-level analysis, our
research takes the perspective of micro-enterprises. This can help us accurately grasp
the implementation mechanism and effect of the joint influence of IFDI and OFDI.

2.2. Hypothesis development

IFDI affects the productivity of host country firms mainly through spillover effects;
on the other hand, while it will not always exist for the reason of imitation barries
and competition (Aitken & Harrison, 1999; Feinberg & Gupta, 2009).

By being embedded in the demand and supply network of the host country, a firm
can access all kinds of knowledge from suppliers, consumers, partners, and institu-
tions which MNCs knows better. This helps the firm in absorbing and digesting dif-
ferent knowledge, which eventually feeds back to their parent. The multiple sources
of knowledge and technological opportunities available to domestic firms worldwide
through this route facilitate the introduction of new or improved products, processes,
and organizational innovations, thereby increasing productivity (Castellani et al.,
2017). Along with the competition from the international market, this encourages
MNCs to invest more in research and development (R&D) to improve their competi-
tive advantage.

IFDI in emerging economies creates favourable conditions for local firms to invest
abroad. Domestic firms can gain access to their partner foreign firms’ products, mar-
kets, and supplier networks in the latter’s host country. Meanwhile, through competi-
tion and cooperation with foreign firms locally, local firms may recognise their own
shortcomings and disadvantages, and it is difficult to obtain relevant knowledge and
resources from the spillover effects. This can motivate local firms to invest in increas-
ing their competitiveness, for which OFDI is undoubtedly an important alternative.
Simultaneously, observing the business practices of foreign companies and cooperat-
ing with foreign investors can help firms recognise MNCs’ business models and con-
cepts, especially when operating in the MNCs’ home country. MNCs who engage in
IFDI often have rich international experience and strong networks. This helps domes-
tic firms in integrating better into the global network.

H1: IFDI in conjunction with OFDI contributes to productivity growth.

OFDI provides local firms with an experience on how to do business in foreign
markets as well as learning by doing. This helps them to be better embedded in the
host market and gain resources such as knowledge from cooperation with partners,
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especially by taking advantage of local human capital and other superior resources.
This improves the R&D capabilities of subsidiaries and parent companies. Domestic
firms operating in a different institutional environment can take full advantage of the
innovation systems that exist in the host market as well as the financing environment
around the world, among others (Konara & Shirodkar, 2018). Compared with local
firms that do not invest abroad, MNCs are willing to learn from foreign firms in the
home country and cooperate with them to improve technology. This will help
improve productivity through technology development from both the international
and domestic markets. In addition, domestic enterprises can learn how to run their
businesses more efficiently from management practices of foreign enterprises, while
achieving scale effects through cooperation with foreign enterprises. Efficiency
improvements will also make it easier for domestic firms to operate overseas, espe-
cially when operating in the MNCs’ home countries, and utilize resources better.

H2: IFDI and OFDI work together to promote firms’ technological level, and
technological improvements promote productivity growth.

By operating in the host country directly, instead of merely exporting goods and
services, foreign firms from China have made it easier to access credit from local
banks (Zeng & Zhang, 2015). This has contributed to the host country’s financial
deregulation and promoted the opening of its financial market. The capital flow
between the parent company and its subsidiaries, and the cooperation between sub-
sidiaries and host country enterprises also help optimise the corporate financing
environment and reduce financing costs. Bun (2021) finds that subject to relatively
light financing constraints, there was a reduction in the financial constraints faced by
firms working with foreign investors in Cambodia and Myanmar. Whereas loose
financing constraints help to increase firm investment (Lyandres, 2007), firms e are
likely to have more foreign subsidiaries when they have more cash flow and liquidity
(Sasidharan & Padmaja, 2018). Both continuous investments in the same market and
investment in multiple markets provide resources, such as knowledge, to the firm
from developed economies and emerging economies. The former helps a British firm
in digesting, absorbing, and transferring resources more effectively by embedding
them in the host country network (Kafouros et al., 2012). Meanwhile, the latter pro-
vides a Taiwanese firm with diversified knowledge (Lai et al., 2010) to compensate
for its own shortcomings in technology and knowledge, among others. In addition,
the uncertainties that exist in the OFDI process are comfortably dealt with by the
relaxed financing constraints. Further, firms can make strategic adjustments by rein-
vesting or making exit choices to make their cross-border operations more in line
with their desired objectives.

H3: IFDI helps loosen financing constraints, while OFDI promotes productivity gains in
the presence of financing constraints.

Another reason why foreign capital spillovers are difficult to generate is the presence
of negative competition effects (Aitken & Harrison, 1999): MNCs squeeze the market
space of domestic firms and crowd out the latter’s market share. That is, when the nega-
tive competition effect is greater than the positive agglomeration effect, productivity
gains of domestic firms are inhibited in the Chinese market (Lu et al., 2017).
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Domestic enterprises struggle to compete locally with MNCs because of the lack of
competitive advantages, such as technology, production, and networks; that is, firms
find it difficult to improve competitiveness locally because of resource and institu-
tional constraints, among others. Consequently, domestic firms risk losing market
share; in turn, this can force them to invest abroad to improve their competitiveness.
Through green field developments and mergers and acquisitions (M&A) in different
markets, it brings various resources as well as opportunities for learning and cooper-
ation to enterprises, which are freed from institutional and resource constraints as
opposed to just competing at home. Moreover, competing in the global market helps
to fully stimulate their own dynamics, also facilitates domestic firms in competing
with MNCs in the domestic market and in further optimising their resource alloca-
tion efficiency.

H4: IFDI increases market concentration, while OFDI promotes productivity growth
through foreign competition.

Studies show that the spillover effect of IFDI is closely related to the technological
opportunities available to domestic enterprises (Kafouros & Buckley, 2008) and that
the existence of a technological gap gives firms a strong incentive to learn advanced
knowledge, technology, and management levels from foreign firms (Hitt et al., 2005),
resulting in spillover effects (Findlay, 1978).

Some scholars observe that an important reason for the insignificant spillover
effect of foreign capital is the insufficient absorptive capacity of domestic firms in
developing economy also (Desmet et al., 2008). Along with imitation barriers, this
makes it difficult for domestic firms to digest and absorb foreign firms’ technology.
Improving absorptive capacity depends on enhancing the company’s technology and
its ability to learn; however, the lack of access to sufficient knowledge and other
resources in the country is clearly not conducive to improving absorptive capacity.
Studies have typically focused on the generation of FDI spillovers in the context of
absorptive capacity; to the best of our knowledge, few studies have examined the
impact of firms’ internationalisation activities on absorptive capacity. One such study
from Girma et al. (2008), shows that export-oriented host country firms have stronger
absorptive capacity than market-oriented host country firms; consequently, the former
is more likely to absorb spillover effects. Through internationalisation, firms can
engage more deeply and comprehensively with the industries in which they operate.
Through systematic learning of each link in the industrial chain, firms become more
aware of their own gaps, and compensate for their disadvantages through cooperation
and exchange, thereby increasing their absorption capacity.

H5: OFDI contributes to absorptive capacity, while IFDI promotes productivity
improvement under the effect of absorptive capacity.

3. Methodology

3.1. Sample and data description

This study uses Chinese firm-level data to analyse the joint effects of IFDI and OFDI
because of the following reasons. The data are obtained by matching various
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databases based on firm name and year from 1998 to 2013, including the China
Industrial Enterprise Database (hereafter, ‘Industry Enterprise Database’), the
Directory of Overseas Investment Enterprises (Institutions) (hereafter, ‘Investment
Directory’) and the Enterprise Patent Database (hereafter, ‘Patent Database’). These
three databases are the most widely used firm-level data, covering important informa-
tion such as financial indicators, foreign investment and patent applications and
grants. The matching of the databases allows us to obtain important indicators to
measure productivity, foreign investment, foreign investment and other variables,
potentially helping this study examine the impact of IFDI and OFDI together on
productivity. The Industrial Enterprises Database contains information on paid-in
capital, capital from different sources (including state-owned and foreign capital) and
various financial information which is useful for measuring IFDI and portraying vari-
ables such as productivity and profits. The Investment Directory records information
on each OFDI and is used to measure the overall level of OFDI. The Patent Database
covers information on the number of patents applied for and granted by enterprises.
We use the number of patents to portray the level of technology.

Owing to the problems with some of the indicators in the database of industrial
firms, the information provided by some firms may be insufficiently accurate and
anomalies arise in the sample observations. Incorrect estimation may occur if they
are not deleted. Our deletions are as follows. 1) We exclude samples where total
industrial output value, fixed assets, current assets and paid-in capital are missing or
less than 0; if it is less than 0, the data are invalid. 2) We exclude samples where the
number of employees is less than 8. If the number of employees is too small, it does
not correspond to firms with an industrial output of more than 5 million. 3) We
exclude samples where total assets are less than current assets or total fixed assets. 4)
We delete firms where the age of the firm is less than 0.

3.2. Model settings

This paper builds on the international R&D spillover model (Xiuwu et al. 2022),
introduces a cross-sectional term between IFDI and OFDI to examine the joint effect
of IFDI and OFDI and constructs a mediation model to further analyse the joint
effect of IFDI and OFDI on productivity mechanism (Baron & Kenny, 1986). We
construct the following model based on the hypothesis development.

TFPi, j, t ¼a0 þ a1IFDIj, t þ a2OFDIi, t þ a3IFDIj, t � OFDIi, t
þ Xi, t þ ci þ gj þ kr þ dt þ ei, j, t

(1)

Techi, j, t ¼a0 þ a1IFDIj, t þ a2OFDIi, t þ a3IFDIj, t � OFDIi, t
þ Xi, t þ ci þ gj þ kr þ dt þ ei, j, t

(2)

TFPi, j, t ¼a0 þ a1IFDIj, t þ a2OFDIi, t þ a3IFDIj, t � OFDIi, t
þ a4Techi, j, t þ Xi, t þ ci þ gj þ kr þ dt þ ei, j, t

(3)
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Financei, j, t ¼ a0 þ a1IFDIj, t þ Xi, t þ ci þ gj þ kr þ dt þ ei, j, t (4)

TFPi, j, t ¼a0 þ a1IFDIj, t þ a2OFDIi, t þ a3OFDIi, t � Financei, j, t
þ a4Financei, j, t þ Xi, t þ ci þ gj þ kr þ dt þ ei, j, t

(5)

HHIj, t ¼ a0 þ a1IFDIj, t þ Xi, t þ ci þ gj þ kr þ dt þ ei, j, t (6)

TFPi, j, t ¼a0 þ a1IFDIj, t þ a2OFDIi, t þ a3OFDIi, t � HHIj, t
þ a4HHIj, t þ Xi, t þ ci þ gj þ kr þ dt þ ei, j, t

(7)

absorbi, j, t ¼ a0 þ a1OFDIi, t þ Xi, t þ ci þ gj þ kr þ dt þ ei, j, t (8)

TFPi, j, t ¼a0 þ a1IFDIj, t þ a2OFDIi, t þ a3IFDIj, t � absorbi, j, t
þ a4absorbi, j, t þ Xi, t þ ci þ gj þ kr þ dt þ ei, j, t

(9)

Equation (1) focuses on the combined impact of IFDI and OFDI on firm product-
ivity by cross term. Equations (2) and (3) examine the direct channel of IFDI and
OFDI on productivity. Equation (2) tests whether firms have improved their technol-
ogy level through IFDI and OFDI by the cross term of IFDI and OFDI and examine
the effect of technology level on productivity in Equation (3). Equations (4) and (5)
examine the effect of IFDI on firms’ financing constraints and argue for the relation-
ship between OFDI and productivity in the presence of financing constraints. The
entry of foreign firms is more likely to be supported by bank credit, contributing to
the relaxation of financing constraints. Equations (4) and (5) are constructed to test
the validity of H3. The entry of foreign capital increases the concentration and com-
petition level of the market, and domestic firms are forced to improve their competi-
tiveness and productivity through OFDI due to their own resources and technology
level. Equations (6) and (7) examine the impact of IFDI on market competition and
thus, argue for the relationship between OFDI and productivity in the presence of
market concentration to test whether H4 is valid. OFDI promotes the further embed-
ding of firms in international markets, compensates for their disadvantages through
exchanges and cooperation and achieves an increase in absorptive capacity. Equations
(8) and (9) examine the effect of OFDI on the absorptive capacity of firms and thus,
argue for the relationship between IFDI and productivity in the context of absorptive
capacity. i, j, r, and t represent firm, industry, province, and year, respectively. j rep-
resents the two-digit industry code.

Considering the possible mutual causal relationship between productivity and IFDI
or OFDI, which may result in endogeneity problems, both are treated with a one-
period lag. This does not completely rule out the absence of endogeneity issues,
which we further examine later using the propensity score matching–DID
(PSM–DID) and DID methods. In addition, we use time, industry and province fixed
effects to avoid the problem of omitted variables due to exogenous shocks, industry
and regional time-invariant factors.
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3.3. Variable explanation

3.3.1. Explained variable
TFP stands for productivity, using fixed effects to measure total factor productivity;
industrial output value is deflated by the ex-factory price index of industrial products;
and fixed assets are deflated by the fixed asset investment price index.

3.3.2. Core explanatory variable
The main explanatory variables are IFDI, OFDI, technology level, financing con-
straints, market concentration, and absorptive capacity. Among them, IFDIj, t ¼P

i
Outputi, j, t

Outputj, t
: IFDI represents the level of foreign investment in the industry, and is the

ratio of the sum of the industrial output value of foreign-owned firms in the industry
to the total output value. Output is the industrial output value. OFDI is expressed as
the stock of the number of outward foreign direct investments made by firms. The
technical level (tech) is represented by the ratio of the paid-in capital to the number
of employees of the firm (Shi & Wu, 2017). The financing constraint (finance) is rep-
resented by the ratio of interest expenses to fixed assets. The degree of market con-
centration (HHI) is represented by the Herfindahl Hirschman index. The absorption
capacity (absorb) is expressed as the ratio of the firm’s productivity to the highest
productivity in the industry (Girma, 2005).

3.3.3. Control variables
X is a set of control variables that affect the innovation performance of firms, includ-
ing firm size, capital intensity, profit, degree of export, firm age, and ownership struc-
ture. Size is represented by the logarithm of industrial sales value. Larger firms can
bring economies of scale and more intangible assets, which are related to firm prod-
uctivity (Vujanovi�c et al., 2021). Capital intensity (cap) is expressed as the ratio of
fixed assets to the number of employees. Capital-intensive firms are more likely to
undertake R&D or introduce new technologies to reap productivity benefits from
international operations (Zhou, 2021). Profit is expressed as the ratio of operating
profit to business sales. R&D and production expansion are dependent on the profits
generated by the company itself. The size of a company’s exports and the age of the
company both reflect its knowledge of the market and affect its ability to operate in
practice, with more experienced companies likely to enjoy better performance
(Acemoglu et al., 2007). Therefore, two variables, degree of export and firm age, are
introduced in this paper. Export is expressed as the ratio of export delivery value to
sales. The age of the business is expressed as the year of observation minus the year
of opening, with the year of opening recorded as 1. Ownership is represented by 0
for state-owned enterprises and enterprises with state-owned components, and 1 for
other firms. Foreign-owned, non-state enterprises are more likely to adopt the latest
technology and innovate faster (Tandrayen-Ragoobur, 2022). ci, gj, kr, and dt repre-
sent the firm, industry, region and time fixed effects to control for the influence of
missing variables on estimation.
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4. Results and discussion

4.1. Baseline regression

The article focuses on the joint role of IFDI and OFDI. It is more concerned with the
impact of the IFDI and OFDI cross-terms, where the cross-terms remain constant by
controlling for different fixed effects. In Models (3)–(4) in Table 1, the cross term
between IFDI and OFDI is significantly positive, in line with H1. This means that
even though the spillover and reverse spillover effects are not significant, firms still
profit from the combined effect of both. We emphasise that the negative roles of
IFDI and OFDI individually does not affect the outcome of the joint role of IFDI and
OFDI; this may be due to a complementarity between the two in terms of, say, know-
ledge acquisition, among others. This is where the combination of IFDI and OFDI is
important and where China’s efforts to deepen its reforms further should be directed.
The studies by Li and Wang (2021) and Xiuwu et al. (2022) examine the impact of
both IFDI and OFDI on country and industry productivity. However, the respective
impact of IFDI and OFDI on productivity cannot assess the role of FDI, which is
why the earlier literature argues that the impact of IFDI on productivity is uncertain.
The findings of this paper suggest that IFDI and OFDI together have a positive effect
on firm productivity, further deepening the understanding of how OFDI affects firm
business activities and performance, contributing to a deeper understanding of the
importance of an open economy for firm development and providing theoretical sup-
port, reform impetus and direction for other emerging economies and developing
countries to continue opening up to the outside world.

Table 1. Baseline results.
（1） （2） （3） （4）

size 0.622��� 0.626��� 0.625��� 0.629���
(187.75) (188.29) (186.50) (187.15)

cap 0.00000526��� 0.00000522��� 0.00000525��� 0.00000521���
(20.53) (20.50) (20.54) (20.51)

profit 0.0616��� 0.0634��� 0.0614��� 0.0632���
(8.26) (8.54) (8.25) (8.53)

export �0.0667��� �0.0659��� �0.0683��� �0.0675���
(�7.54) (�7.50) (�7.72) (�7.67)

age �0.00862��� �0.00831��� �0.00837��� �0.00806���
(�19.66) (�18.92) (�19.02) (�18.31)

ownership 0.155��� 0.158��� 0.156��� 0.159���
(5.42) (5.54) (5.46) (5.59)

IFDI �0.0503� �0.00754 �0.0767��� �0.0330
(�1.72) (�0.24) (�2.60) (�1.06)

OFDI �0.0145��� �0.0126��� �0.0421��� �0.0395���
(�6.68) (�5.81) (�8.16) (�7.66)

IFDI�OFDI 0.0473��� 0.0460���
(5.90) (5.75)

Firm fixed effects YES YES YES YES
Time fixed effects NO YES NO YES
Industry fixed effects NO YES NO YES
Province fixed effects NO YES NO YES
Constant �0.139��� �0.0662 �0.165��� �0.0921
Obs 20543 20543 20543 20543

Note: t-statistics are in parentheses, �p< 0.1, ��p< 0.05, and ���p< 0.01.
Source: authors own calculations and estimations.
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In addition, we examine the effects of the control variables, including firm size,
capital intensity, profits, degree of exporting, firm age, and ownership structure.
Models (1)–(4) in Table 1 show that the results for the respective effects of the above
control variables on productivity remain largely consistent across all models, indicat-
ing the robustness of the models to some extent. The effects of firm size, profit and
capital intensity are significantly positive. Non-state enterprises have a more signifi-
cant contribution to productivity than do state-owned enterprises. The effect of firm
age on productivity is significantly negative. The study shows that IFDI does contrib-
ute to the increase in exports, but the effect of OFDI is insignificant. When the cross
term between IFDI and OFDI is added, the effect of OFDI is negative while the cross
term is positive, meaning that the increase in exports is derived from the effect of
IFDI. Thus, the combined effect of both is unlikely to affect productivity through
exports. The results in Table 1 suggest that exports inhibit productivity growth, pos-
sibly because FDI exploits China’s labour factor endowment as an advantage in
export trade, while Chinese domestic firms rely on labour-intensive industries and
fall into a comparative advantage trap.

4.2. Mechanism test

Although the effect of IFDI and OFDI together on productivity has been proven
above, we do not yet know the specific effect channel. Table 2 examines the mechan-
ism of both on productivity, with all models incorporating control variables for time,
industry, and region. Models (1) and (2) show that IFDI and OFDI act together to
promote the technology level, which in turn promotes productivity. H2 notes that
IFDI and OFDI increase productivity by acting directly at the technological level.
Models (3) and (4) show that the weaker role of IFDI on financing constraints can be
explained by the fact that firms have a relatively single source of financing, especially
private firms; this weakens the role of foreign investment in influencing financing
constraints. However, OFDI contributes to productivity growth under relaxed financ-
ing constraints. Although it is difficult to state the validity of H3, the direction of
action is consistent with expectations, indicating the possibility of this mechanism of
action to some extent. Models (5) and (6), show that IFDI exacerbates market con-
centration and that OFDI contributes to productivity in the presence of market con-
centration; thus, H4 holds. Importantly, note that competition from foreign capital
does not contribute to productivity gains for all domestic firms but that this is pos-
sible through the mechanism of influencing the role of OFDI. Models (7) and (8)
clearly show that OFDI is not conducive to absorptive capacity, although it contrib-
utes to productivity growth in the presence of absorptive capacity and outward
investment. Thus, H5 is not supported. One possible reason for this is that in the
OFDI process, domestic firms face the liability of being foreign and struggle to embed
themselves better in the host country’s market networks and institutions; this inhibits
effective knowledge seeking, integration, and transfer (Castellani et al., 2013).
Meanwhile, the increased competitiveness of domestic firms through overseas markets
also puts pressure on foreign enterprises to adopt more advanced technologies, as
well as on other domestic firms to increase productivity through the spillover effects.
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This drives further productivity within the industry and lowers the relative productiv-
ity of the firms undertaking OFDI.

The above results are similar to or different from existing findings. For example,
Lyandres (2007) finds that foreign investment reduces financing constraints with
Myanmar and Cambodia. By contrast, the results of this paper suggest that foreign
investment does not affect financing constraints. A possible reason is that the level of
development of China’s financial market is lower than that of the commodity market,
which is one of the important elements of China’s deepening opening up to the out-
side world. How to improve the financial market through the development and fur-
ther opening of financial markets is a proposition that needs to be considered for
China’s development. In addition, Zhang et al. (2014) argue that foreign intangible
assets are an important factor that hinders the occurrence of spillover effects, which
is in line with this paper’s research. The reason why Chinese enterprises have difficul-
ties in improving their absorption capacity in the process of outbound investment is
the existence of factors such as outsider disadvantages. This requires the government
to better provide assistance and services to enterprises going abroad. Such efforts
include providing information on the market system and culture of the host country
to overcome the outsider disadvantage, as well as providing ideas on how enterprises
can optimise their OFDI to better utilise global resources.

4.3. Endogeneity

We focus on the joint role of IFDI and OFDI and thus, need to examine the issue of
endogeneity under both dimensions. To address this, we use the (PSM–DID) and
DID methods to test for OFDI and IFDI, respectively. The results are shown in
Table 3. For OFDI, we first use the PSM method to match firms that have not made
outward investments. Moreover, the results may differ according to the matching
methods. Here, we use nearest neighbour matching (Models (1) and (2)). We did not
list the result of calliper nearest neighbour matching and Mahalanobis matching. The
result is the same using different matching measures. DID was used DID for regres-
sion based on the matching. The IFDI and OFDI cross terms in Models (2), which
are the focus of this study, are significantly positive. This supports the baseline
regression results, further demonstrating that the results are plausible.

In addition, the effects for IFDI and the control variables are largely consistent
with the baseline regression, indicating the reliability of the baseline regression
results. The Foreign Investment Industry Guidance Catalogue (hereafter, the Industry
Guidance Catalogue) is used to set the timing of policy shocks for IFDI. China’s
Ministry of Commerce has published this catalogue seven times. Most studies use
2002 as the time point for analysis. Here, we compare the 1997, 2002, 2004, 2007 and
2011 versions. We find that the changes to the encouraged, restricted and prohibited
categories are larger in 2002 and 2007. To avoid the resultant problem of estimation
bias, we use 2002 and 2007 as the time points for the analysis. As shown in Models
(3) and (4), the cross term between IFDI and OFDI is significantly positive, indicat-
ing that IFDI and OFDI work together to promote productivity and are not affected
by changes in the Industry Guidance Catalogue.
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4.4. Robustness tests

The robustness of the model and reliability of the findings are verified by replacing
the variables and changing the sample (Table 4). First, to verify the robustness of
the results of the baseline regression, we replace the IFDI variable with the share of
sales of foreign-owned firms in the industry, share of the number of foreign-owned
firms in the industry, and share of employees of foreign-owned firms in the indus-
try. Second, we replace the tech variables with patent flows and patent stocks to
verify the direct effects of IFDI and OFDI. Third, we adjust the sample interval
(Table 3).

Models (1)–(6) in Table 4 show that no matter what indicator is used to replace
IFDI, the cross-term effect of IFDI and OFDI remains significantly positive.
Meanwhile, Models (7)–(10) show that regardless of the indicators used for technol-
ogy levels, IFDI does not affect the role of IFDI and OFDI through technical chan-
nels, and the results remain consistent across different technology level measures. In
addition, the robustness test results show that the role of control variables does not
change with changes in the indicator measurement method and sample interval. The
results for the explanatory variables, cross-sectional terms, and control variables indi-
cate that the model is robust and credible.

Table 3. Endogenous results.
nearest neighbour

2002 2007
（1） （2） （3） （4）

size 0.557��� 0.557��� 0.536��� 0.557���
(615.45) (615.26) (277.24) (253.53)

cap 0.00000469��� 0.00000469��� 0.00000587��� 0.00000583���
(30.75) (30.75) (18.89) (18.85)

profit 0.000554��� 0.000554��� �0.0109��� �0.0107���
(14.63) (14.63) (-7.09) (-6.99)

export �0.170��� �0.169��� �0.116��� �0.122���
(�55.51) (�55.46) (�16.61) (�16.21)

age �0.000524��� �0.000525��� �0.000770��� �0.00965���
(�16.00) (�16.01) (�7.57) (�23.82)

ownership 0.535��� 0.535��� 0.529��� 0.308���
(60.96) (60.97) (26.43) (10.93)

du �0.120��� �0.124��� �0.0192�� �0.00592
(�25.75) (�28.39) (�2.71) (�0.78)

dt �0.126 �0.127 0.283��� �0.0443��
(�0.71) (�0.72) (7.30) (�2.53)

du�dt 0.00330
(0.49)

IFDI �0.100��� �0.102���
(�3.56) (�3.63)

OFDI �0.0198��� �0.0153���
(�4.41) (�4.35)

IFDI�OFDI 0.0315�� 0.0195��� 0.0146���
(2.00) (4.16) (3.71)

fixed effects YES YES YES YES
Constant �0.247��� �0.247��� 0.273��� 0.501���
Obs 152257 152257 28142 23279

Note: 1) t-statistics are in parentheses. �p< 0.1, ��p< 0.05, and ���p< 0.01; 2) firm, time, industry, and province
fixed effects are included.
Source: authors own calculations and estimations.
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5. Conclusions and Implications

Using Chinese industrial firm-level data from to 1998–2013, this study attempts to
determine the economic implications of combining IFDI and OFDI for emerging
economies. We found that 1) IFDI and OFDI together contribute to productivity
growth. 2) IFDI and OFDI improve productivity by directly acting on the techno-
logical level. 3) IFDI intensifies market concentration, and market concentration posi-
tively regulates the relationship between OFDI and productivity. 4) IFDI eases the
financing constraints of firms but has a weak effect, while easing the financing con-
straint is conducive to OFDI positively affecting productivity. 5) Absorptive capacity
is conducive to the occurrence of IFDI spillover effects, but OFDI inhibits absorptive
capacity improvement.

Through in-depth analysis of the mechanism through which the combination of
IFDI and OFDI affects productivity, this study reveals the policy significance and pur-
pose of the combination of IFDI and OFDI. Importantly, it provides theoretical sup-
port and policy suggestions for the implementation of this strategy. In the process of
building an open economy, attention should be paid to the coordination between
IFDI and OFDI. The aim should be to vigorously introduce high-quality FDI to
achieve spillover effects and stimulate the progress of domestic enterprises through
measures such as optimising the business environment and aligning with high-stand-
ard international rules. Furthermore, the financial system of the home country should
be optimised, while gradually opening up the financial market and give full play to
the role of foreign investment in financing constraints, thereby stimulating the indir-
ect effect of financing constraints. Firms should be also encouraged to go global while
focusing on guidance on various issues in international market operations, especially
cultural and institutional conflicts; this can help promote the firms’ integration the
host country’s market network.

Although the article emphasises the importance of the joint role of IFDI and
OFDI and is an important addition to foreign direct investment theory, it has some
shortcomings. Firstly, it does not consider the impact of changes in the external
environment on the development of IFDI and OFDI and the impact on productivity.
The current COVID-19 pandemic has affected the global production network and has
also caused great damage to FDI, and developing economies appear to be more vul-
nerable to this crisis (Rajnoha & K�anov�a, 2022). Observing the impact of this phe-
nomenon on the joint effect of two-way investment. Secondly, the use of China as an
object of study provides a rich source of material for this paper, which is why previ-
ous literature has focused more on China. With the increase in the level of openness
of countries such as Vietnam and Indonesia, their two-way investment has received
attention. Thus, whether the research in this paper is applicable to these countries
remains to be seen. Thirdly, this paper focuses on the static effects of two-way invest-
ment and does not analyse the dynamic effects. Pittaway et al. (2004) and Kafouros
et al. (2012) emphasise the importance of network structure for the reverse spillover
effect, and if the role of the network structure of FDI can be further characterised,
the impact of the combined effect of IFDI and OFDI on productivity can be better
understood. This is a direction that can be pursued in the future.
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