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This paper explores howmultinational firm take decisionswith regard to outward FDI (OFDI) depending on total
factor productivity (TFP). In particular, we examine how the TFP of an individual firm interacts with the host
country's factors, and its indirect impact on the location decision. An annual data set from 2008 to 2013 for pub-
licly listed multinational firms in China is examined. The empirical results suggest that, first, the TFP could stim-
ulate the OFDI engagement of a firm. Second, the influence of the firm's TFP is consistent across firms with
different institutional advantages. Third, the firm's TFP reduces the importance of the host country'smarket poten-
tial on the likelihood of the firm's entry into a host country.
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1. Introduction

The impact of multinational corporations (MNCs) on world econo-
my has drawn significant attention in academic circles (Wang et al.,
2008). According to the 2015World Investment Report, MNCs' interna-
tional production expanded generating value added of approximately
$7.9 trillion in 2014, and outward FDI(OFDI) stock as a percentage of
GDP in 2014 was 33.7%. The sales assets of MNCs' foreign affiliates
grew faster than that of their domestic counterparts and it reached
$36.35 trillion in 2014, which is almost half of the global GDP. This phe-
nomenon has prompted worldwide researchers' attention to investi-
gate OFDI.

Decision making with regard to OFDI and location are both strategic
issues for multinational firms. However, literature concerns the firm-
level study on an OFDI provider in the developing countries, such as
China, is inadequate. Analyzing the case of China is vital for several
reasons. First, China is the largest provider of OFDI within the
developing countries. According to the 2014 Statistical Bulletin of
China's Outward Foreign Direct Investment, China's OFDI reached
$123.12 billion in 2014, the highest level on record and the third highest
in the world for three consecutive years following the US and Hong
Kong. China's OFDI has increased for 12 consecutive years since 2003,
with the flow in 2014 being 45.6 times that of 2002, and an average
growth rate as high as 37.5% during the period 2002 to 2014. This
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level of OFDI is sufficiently large for researchers to study the case of
China as a representative one. Second, China’s government constantly
promotes expanded production by Chinese enterprises in the global
arena. Emerging-market governments have provided valuable re-
sources to support the internationalization of the firms (Wang et al.
2012b). Thus, the impact of institutional factors on MNCs' OFDI entails
further consideration. Third, compared with the enterprises in devel-
oped countries, which have a particular competitive advantage to set
up a foreign affiliate and earn higher returns, the decision concerning
OFDI investment and the choice of location for China's MNCs might be
different.

Another issue is that the role of MNCs' heterogeneity on Chinese
firm's decisions on OFDI has not been addressed sufficiently. To date,
Tian and Yu (2012), Wakasugi and Zhang (2012), and Wei et al.
(2013) examined how the productivity of Chinese firms affects
their choices, that is, exports or OFDI, as well as the location of interna-
tionalization, namely, in high-income or low-income countries.
Wakasugi and Zhang (2012) and Wei et al. (2013) employed cross-
sectional survey data but could not control the endogeneity caused by
the data, and thus they failed to verifywhether the surveyed companies
had high productivity before engaging in OFDI activities. Tian and Yu
(2012) investigated the relationships between firm productivity and
OFDI based on the panel enterprise data of Zhejiang Province. Their re-
sults showed that firm productivity has a positive effect on enterprises'
investment and the amount of investment. Furthermore, after
dividing the FDI firms into two groups according to the income
level of the destination countries, they found that firm productivity
t and Location for Heterogeneous Multinational firms: Evidence from
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has no significant effect on firm's decision to invest in countries with
different income levels. One shortcoming of the study is that they
does not consider the the factors that determine an enterprise's loca-
tion choice.

Due to the different levels of competitiveness, firms with different
TFP levels might also differ in their selection of foreign production
locations, and the effect of the host country's wage levels, market size,
macroeconomic environment, and other factors might affect firms
differently, depending on their TFP. However, only Chen and Moore
(2010) explored how the influence of market size, production costs,
and trade costs on firms' location decision varies with firm-level TFP.
Therefore, it is essential to study how and towhat extent firms' produc-
tivity moderates the effects of the host country's factors (such as the
host country's investment environment, production conditions, and rel-
evant policies and regulations), and influences the entry of Chinese
firms into foreign countries after controlling for factors related to the
host country, industry, and firm.

This paper offers several contributions to the literature on firm OFDI
engagement and location decision in the context of emerging econo-
mies. First, previous discussion has shown that the two decisions are de-
termined by the firm's internal factors. Thus, this paper considers the
two decisions in a unified framework to capture the possible interaction
between them. Second, this paper is perhaps the first attempt to empir-
ically study the firms' productivity effects on OFDI engagement after
taking the reverse causality problem into account. Third, we examine
whether the state ownership strengths the effect of firms' productivity
on OFDI decisions. Fourth, we analyze the moderating role of the firm's
productivity on the effect of the host country's factor in the firm's loca-
tion decision.

The remainder of the paper is structured as follows. In Section 2, we
present the literature review and hypothesis. In Section 3, the data and
method are described, followed by the empirical experiment in
Section 4. In Section 5, we analyze the empirical results. Section 6 dis-
cusses the limitations and directions for future studies.

2. Literature review and hypotheses

Recent international studies have paid close attention to the issue of
the firm-level productivity differences and internationalization modes
(Montagna, 2001; Melitz, 2003). A major breakthrough in this regard
can be attributed to Melitz (2003) and Bernard et al. (2003), who
augmented the Krugman-like monopoly competition model with firm
heterogeneity, and demonstrated how its interaction with sunk costs
associated with entering foreign markets determines their export
behavior. Building on this framework, Helpman et al. (2004) were the
first to model firms' decisions between exporting and setting up a
foreign subsidiary serving the local market (hereafter referred to as
the HMY model). The key prediction emerging from these studies is
that firms with different levels of productivity will generally engage in
distinct modes of international activities, wherein the most productive
firms choose to invest in foreign markets while the less productive
ones opt for export. Moreover, some of the less productive firms
continue to produce only for the domestic market and simultaneously
force the least productive firms to exit, as only sufficiently productive
firms can afford the distinct sunk costs related to the FDI.

Although there have been several studies of the firm's productivity
and internationalization mode, however, most of the studies have
analyzed firms from developed countries, such as Germany (Wagner,
2006; Buch and Lipponer, 2007; Arnold and Hussinger, 2010), Poland
(Hagemejer and Kolasa, 2011), Ireland (Girma et al., 2004), the United
Kingdom (Girma et al., 2005), Turkey (Yasar and Paul, 2007), France
(Nefussi, 2006; Engel and Procher, 2012), Italy (Castellani and Zanfei,
2007), the United States (Helpman et al., 2004; Yeaple, 2009), and
Japan (Head and Ries, 2003; Murakami, 2005; Kimura and Kiyota,
2006). A few researchers have focused on firms from developing coun-
tries, for example, China (Wakasugi and Zhang, 2012), India
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(Bhattacharya et al., 2012), and Slovenia (Damijan et al., 2007). Some
academicians have also used cross-border panel data (Pietrovito et al.,
2012). The majority of the research findings show that while the HMY
model's theoretical expectations can be satisfied, a few researchers con-
clude otherwise (Girma et al., 2004).

Traditional FDI theory stresses that having a particular advantage is a
prerequisite for an enterprise to conduct FDI. Existing FDI theories, in-
cluding the monopoly advantage theory (Hymer, 1960), the product
life cycle theory (Vernon, 1966), the internalization theory (Coase,
1937), as well as the international eclectic theory (Dunning, 1976) em-
phasize the importance of heterogeneity of scarce resources, which can
ensure the enterprises' competitive advantage. Such capabilities can as-
sist emergingmarket enterprises (EMEs) in responding successfully and
proactively to institutional pressures, seeking changes in the manner of
internationalization (Castrogiovanni, 1991; Wang et al., 2012b). There-
fore, the productivity of enterprises may also play an important role in
OFDI activities. To some extent, enterprises conducting OFDI may a
face complex business environment abroad, and thus, the comprehen-
sive capability of the firm should be stronger, as only enterprises with
high productivity will be able to bear the high costs of OFDI activities.
Thus, we hypothesize as follows.

Hypothesis 1. Firms with higher levels of productivity are more likely
to conduct OFDI.

Despite the fast growth in OFDI made by Chinese enterprises as a
result of the government's “going out” policy, we noticed a feature in
the distribution of overseas investment. The OFDI stock of state-
owned enterprises (hereafter referred to as SOEs) accounted for 53.6%
of the total in 2014, and that of non-state-owned enterprises (hereafter
referred to as non-SOEs), less than half the total. Thus, SOEs take the
dominant position in OFDI. In addition the OFDI policies of China favor
Chinese SOEs, and private firms were legally prohibited from investing
abroad prior to 2003 (Buckley et al., 2007; Kolstad and Wiig, 2012).
This point is important as the internationalization by emerging-
market SOEsmight be driven by political objectives andnormative pres-
sures, and not just by commercial interests (Deng, 2009). For example,
some SOEs tend to invest in resource-rich and high-risk countries, and
private enterprises tend to invest in markets in developed countries
(Ramasamy et al., 2012). In this case, it is essential to consider the actual
situation of Chinese enterprises, and investigate whether productivity
has significantly different effects for SOEs and non-SOEs with regard
to their OFDI engagement.

The institutional theory is a particularly powerful tool for under-
standing FDI from EMEs (Wang et al., 2012a). Many researchers have
studied whether and how institutional advantages of firms' state own-
ership matters in the context of their strategies (Morck et al., 2008;
Wang et al., 2012b). Compared to non-SOEs, Chinese SOEs have strong
political capabilities that, in turn, help them get access to a variety of
strategically important resources for OFDI engagement, such as the
low-interest funding, direct and indirect subsidies, and domestic tax
breaks (Nee, 1992; Yiu et al., 2007; Yiu, 2011). Moreover, the state-
owned financial institutions provide direct and indirect financial sup-
port to Chinese enterprises engaged in the process of “going out.” For
example, the Export–Import Bank of China is a professional foreign
trade policy bank, which supports OFDI activities in manyways, includ-
ing the provision of special overseas investment loans, while the China
Development Bank has built a worldwide business network structure
covering N190 countries and regions, and supports the participation of
a large number of domestic enterprises in all types of OFDI activities.
In fact, 80–90% of funding requirement for OFDI by Chinese enterprises
is sourced fromChina's banks. Related government departments, for ex-
ample, the National Development and Reform Commission (NDRC),
Ministry of Foreign Affairs (MFA), Ministry of Commerce (MOC), and
local business sectors provide information on the host country's macro-
economic and investment environment, legal systems, administrative
t and Location for Heterogeneous Multinational firms: Evidence from
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systems, costs, and other information. Simultaneously, China's
government-funded advisory agencies provide information and techni-
cal support services onOFDI. Thefinancial, human, and technological re-
sources supplied or subsidized by the Chinese government are unique
institution-based ownership advantages for Chinese business groups
looking to capitalize on asset-exploitation and asset-augmentation in-
ternationalization, and these advantages allow Chinese SOEs to com-
pete in the domestic and global markets (Yiu, 2011).

From the perspective of the host country, some acquisitions of for-
eign companies by Chinese SOEs may be motivated by non-
commercial objectiveswhich, in turn, draw the attention of the relevant
government departments of the host economies to those acquisitions
(Globerman and Shapiro, 2009; Wang et al., 2012b). Thus, SOEs may
have less legitimacy and face greater institutional pressures in a host
country's society than privately owned firms. These institutional pres-
sures arise from a combination of ideological conflicts, perceived threats
to national security, and claimed unfair competitive advantage due to
support from the home country's government (Meyer et al., 2014).
Moreover, as the SOEs face different institutions, laws, and culture if
they invest in foreign countries, such changes in the environment are
likely to exert great pressure on Chinese companies “going out.” Partic-
ularly, SOEs may find it easier to enter countries with chronically weak
institutions and having rules similar to those in the home country be-
cause the liabilities caused by their foreignness in opaque and less mu-
nificent environments are considerably lower, and the firms are more
comfortable with how such governments operate (Buckley et al.,
2007; Kolstad andWiig, 2012). Therefore, firms' capabilities and institu-
tional advantages need to be complementary in order for them to in-
crease overseas investment.

Compared to non-SOEs, Chinese SOEs with institutional advantages
have strong political capabilities that in turn help them get access
to strategically important factor resources controlled by the state
(Warner et al., 2004; Wang et al., 2012a). Interaction between state
government involvement and firm capabilities also influences EMEs'
ability to internationalize (Wang et al., 2012b). However, some studies
find that China's SOEs acted as a drag on China’s productivity growth
by absorbing resources and providing little economic value in return
(Elliott and Zhou, 2013). Thus, EMEs with weak capabilities cannot
take full advantage of the reciprocal relationship with the government
to identify global opportunities, and reduce the transaction cost in the
international investment. The state ownership indicates the resource
dependence on the home-country government,and therefore increases
a firm’s tendency to conform stay in domestic to, rather than resist,
home regulatory restrictions on outward FDI (Cui and Jiang, 2012).
The capability of the firm also can enable it to take advantage of the gov-
ernment support by actively promoting the introduction of newpolicies
for their internationalization (Luo et al., 2010). Thus, the institutional
Fig. 1. The moderation effect of productivity
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advantages (through state ownership) interact with the firm's produc-
tivity to affect its overseas investment positively (Wang et al., 2012b).
Thus, we propose the following hypothesis.

Hypothesis 2. The institutional advantages interact with the firm's TFP
to affect the firm's overseas investment intention positively.

Location decision is one of the most important decisions faced by
MNCs. A vast expanse of the economics literature has examined the
determinants of FDI. The typical approach of estimating the effect of po-
tential determinants of FDI is to regress the chosen dependent variable,
such as the probability of making an FDI at a particular location or
the amount of investment located therein, on a set of independent
variables, which, on theoretical grounds, would likely affect the
investment, such as the local market potential, cost of production, cost
of transport, taxes, and the general business environment faced by
foreign firms in the host country (Cheng and Kwan, 2000; Head and
Mayer, 2004; Bognanno and Yang, 2005; Grossman et al., 2006;
Blonigen et al., 2007; Faria, 2015). A firm's location decision depends
not only on the host country's factors, but also on firm's productivity
(Aw and Lee, 2008).

Previous theoretical and empirical studies also discuss how the
heterogeneity in firm productivity interacts with heterogeneity in the
market size and other factors of potential host countries. These studies
provide some important insights into firm location decision. Head and
Ries (2003) found that less productive Japanese MNCs seem to be
attracted to the option of relocating to a low-cost foreign country, and
the low- productivity firms have greater incentive to invest in low-
income countries. Baldwin and Okubo (2006) found that most produc-
tive firms tend to relocate to bigger markets first, and the least efficient
ones will locate in the periphery. Thus, a subsidy tends to sort firms
according to their efficiency levels after integrating a Melitz-style
model (Melitz, 2003) of monopolistic competition with heterogeneous
firms. Melitz and Ottaviano (2008) also modeled how market size and
trade affect firms' competitiveness, which then feeds back into the
selection of heterogeneous producers and exporters in that market.
They showed that larger markets exhibit tougher competition resulting
in lower average mark-ups and higher aggregate productivity. Some
studies have also concentrated on firms from developing countries.
Damijan et al., (2007) focused on Slovenian manufacturing, and they
found that firms with affiliates in low-income countries only have
lower average productivity. However, the marginal effect of increased
productivity on the probability of investing in poor and rich countries
was not statistically significant, thus supporting the hypothesis of
Head and Ries (2003). The influence of the host country's production
cost on the location decision of the multinational firms with heteroge-
neous TFP has also been discussed in some studies. Aw and Lee (2008)
on the firm's OFDI location decisions.
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Table 1
Summary and correlations of the variables used in the study of firm's OFDI intention.

Mean S.D. Max Min OFDI TFP Ownership Size Age

OFDI 0.06 0.24 0.00 1.00 1
TFP 4.37 1.02 −0.29 8.91 0.1018* 1
Ownership 0.67 0.47 0.00 1.00 −0.0212 0.0494* 1
Size 21.78 1.31 16.46 28.27 0.2079* 0.2015* 0.2793* 1
Age 16.39 4.13 4.00 34.00 −0.0443* −0.1457* −0.1558* −0.0838* 1

Note: * means p b 0.01.
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observed that Taiwanese multinational firms investing in the North are
predicted to have higher productivity than firms investing in the South,
as the fixed investment costs in the South are less than those in the
North. Yeaple (2009) found that an increase in the mark-up adjusted
demand level or a reduction in the local cost of production will lower
the cutoff productivity index, inducing relatively less productive firms
to invest. Further, the most productive US firms invest in a larger num-
ber of foreign countries and sell more in each country they operate in.

In fact, the location decision of multinational firms is affected by both
firm-level and country-level factors (Marti et al., 2015). Furthermore, the
interactions betweenfirms' capability, related cost, andmarket character-
istics of the host might affect the location decision of MNCs. To date, only
Chen andMoore (2010) havemodeled howmultinationalfirmswith het-
erogeneous TFP self-select different host countries. They found that coun-
tries with less attractive attributes, including smaller market potential,
greater production costs, and lower import tariff, have greater require-
ment with regard to TFP. Notably, firms operating in foreign countries
may encounter unfamiliarity and discrimination costs associated with
their foreign operations. The effects of such costs are expected to be low
if foreign firms can easily follow “the rules of the game” and obtain infor-
mation necessary for their operations (Schwens andKabst, 2011; Lu et al.,
2014b). Thus, based on the above analysis, we expect that marginal ef-
fects of host countries on the firms OFDI location decision depend upon
the EME's own capabilities (see Fig. 1). Accordingly, we propose the fol-
lowing two hypotheses.

Hypothesis 3a. Firm's productivity moderates the effect of host
country's market potential on location choices; the higher the firm's
productivity, the stronger the negative effect of the host country's mar-
ket potential on the likelihood of investing in the host country.

Hypothesis 3b. Firm's productivity moderates the effect of host
country's production cost on location choices; the higher the firm's pro-
ductivity, the stronger the positive effect of the host country's produc-
tion cost on the likelihood of investing in the host country.
3. Data and methods

3.1. Data on OFDI events

In order to conduct the empirical study, we construct a novel panel
data set of OFDI events for public firms listed on the main board of
Table 2
Summary and correlations of the variables used in the study of firm's location decision.

Mean S.D. Max Min OFDI TFP Mar

OFDI 0.002 0.050 0.00 1.00 1
TFP 4.656 0.997 −0.286 8.840 0.0106* 1
Market potential 0.004 0.002 0.00 0.02 0.0315* 0.0003 1
Entry cost 47.88 105.91 0.00 1165.33 −0.0123* 0.0006 −0.
Institution 0.08 1.01 −2.24 1.90 0.0405* −0.0001 0.52
Distance 8.95 0.55 6.86 9.87 −0.0154* −0.0001 −0.
Ownership 0.67 0.47 0.00 1.00 −0.0025 0.0734* −0.
Size 22.42 1.43 17.12 28.27 0.0251* 0.1635* −0.
Age 16.05 4.43 4.00 34.00 −0.0103* −0.2176* −0.

Note: * means p b 0.01.
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China's Shanghai and Shenzhen Stock Markets from the year 2008 to
2013. We choose this sample span because China's OFDI surged after
the world financial crisis occurred in 2008. Firms' OFDI events include
greenfield investment, merger and acquisition activities, and other
types of investment. We define a subsidiary as any entity where the
listed firm holds at least 20% of the equity (Lu et al., 2014b). In addition,
we manually collect each listed firm's overseas OFDI events from its
annual reports from the year 2008 to 2013. If we find an overseas
event in firm i's annual report for year t, but it is not included in the
annual report of the year t-1, we check the firm's website and the
related news report to confirm the event. Thus, each OFDI event is
double-checked by comparing the firm's OFDI event information for
consecutive years. Variables concerning the firms' OFDI events informa-
tion include the founding time, country (region), business scope,
equity ratio, and etc. This study eliminates three types of OFDI from
the above data: (1) overseas investment in three major tax havens:
Cayman Islands, British Virgin Islands and Bermuda (Hampton and
Christensen, 2002); and (2) overseas investment in Hong Kong and
Macau. In the case of Chinese firms' OFDI, Hong Kong and Macau
are special destinations for Chinese firms because they are regarded as
the intermediary of their overseas reinvestment in other countries.
(3) Enterprises that have undergone great changes with the stock code.
3.2. Measurement of firm's TFP

As mentioned above, the calculation of a firm's TFP is important.
There are many ways to estimate a firm's TFP (Fujii et al., 2010; Wang
et al., 2016). Many studies use the Solow residual to measure the TFP
of an economy which is estimated using an ordinary least squares
(OLS) regression. However, OLS estimation cannot consider the prob-
lem of reverse causality. To achieve a certain output, enterprises may
employmore staff; thedecision to increase staff is affected by the output
rather than the influence of other exogenous factors. Allowing for the
presence of reverse causality between outputs and inputs, we use an es-
timation procedure suggested by Olley and Pakes (1996) that provides
two-stage semi-parametric estimation approach of the production
function and TFP. This method assumes that an enterprise makes its in-
vestment decision based on its current productivity, thus solving the
above bias problems by replacing unobservable productivity by a func-
tion of the enterprise’s current investment and other variable. Given the
financial variables of listed companies, this study employs the business
incomes, number of employees, net fixed assets, and fixed investment
ket potential Entry cost Institution Distance Ownership Size Age

3138* 1
65* −0.4058* 1
2731* 0.1690* −0.0400* 1
0001 −0.0006 0.0001 −0.0001 1
0075* −0.0188* 0.0019 0.001 0.2953* 1
0095* −0.0237* 0.0024 0.0014 −0.0910* −0.1201* 1
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Fig. 2. Probability density functions of OFDI firms versus non-OFDI firms.
Fig. 4. Probability density functions of SOEs and non-SOEs engaging in OFDI.
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to represent total output, labor force, capital and investment, respec-
tively, and to estimate each enterprise's TFP.

3.3. The variables

3.3.1. The dependent variable
With regard to research on the firm's OFDI decision, the depen-

dent variable is the OFDI engagement, which refers to whether an
enterprise has been engaged in OFDI for a year. If the i-th firm has
established one or more subsidiaries overseas in one year, the
entry dummy variable equals 1, and 0 otherwise. The firm-level
sample includes 7262 firm-year observations, among which 533
observations of the dependent variable takes the value 1.

To study the location decision for the enterprise of China, the depen-
dent variable is the location dummy, which equals to 1 if the enterprise
conducted an entry event in a given host country in a given year, and 0
otherwise. And the location dummy variable equals 1 no matter how
many subsidiaries they have built in the given country in a given year.
After combining the firm-level data with host country-level data,
there are 197,971 firm-year-country observations, and the dependent
variable of 887 firm-year-country observations equals to 1.

3.3.2. The independent variables
TFP: Refer to Section 3.2 for details.
Although the TFP estimation takes the reverse causality problem

into account, it still cannot exclude the possibility of the enterprise
improving its TFP by learning from overseas. In addition, we still cannot
regulate all endogenous factors, such as the spillover effect from devel-
oped countries caused by advanced technologies of host countries,
which can improve the enterprise's TFP. To solve this problem, we use
Fig. 3. Probability density functions of OFDI firms versus non-OFDI firm
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a three-year moving average of TFP to reflect a firms' TFP in the given
year (Holburn and Zelner, 2010). For example, the average of the
enterprise's TFP values in 2007, 2008, and 2009 is used as the TFP
index in 2010.
3.3.3. The enterprise-level control variables
Specifically, SOEs differ from non-SOEs with respect to various fea-

tures, for example, objectives, resource access, and corporate strategies.
SOEs might adapt mode and control decisions differently from private
firms when they invest in oversea (Meyer et al., 2014). To test the
possible heterogeneous response of MNCs owing to their institutional
advantage, for firms with the state (central) government or local
government as the controlling stakeholder, we assign the value 1 to
variable ownership, while for the other firms, the ownership variable
equals 0 (Duanmu, 2012).

Following the existing literature, we include two firm-level control
variables that are important for a firm's OFDI engagement. Firm size is
controlled as larger firms typically havemore slack resources associated
with OFDI, and firm age reflects a firm's accumulation of knowledge and
experience (Cui et al., 2011; Wei et al., 2013). Firm size is measured by
the logarithm transformation of a firm's total assets. Firm age is mea-
sured as the number of years since establishment and is a proxy of expe-
rience and resources as older and well-established firms usually have
more experience and resources than younger firms (Yiu et al., 2007;
Lu et al., 2014a). All the data are sourced from firms' annual reports.

For the set of explanatory variables regarding the host country, we
include the four variables, including one market potential variable and
three related production cost variables.
s for SOEs (left-hand image) and non-SOEs (right-hand image).
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Table 3
Differences between OFDI firm and non-OFDI firm.

TFP Labor Capital Business
income

Obs.

OFDI firm 4.790 8.895 21.589 22.931 442
Non-OFDI
firm

4.335 7.573 20.146 21.263 6722

Difference −0.455***
(−9.073)

−1.321***
(−18.074)

−1.442***
(−16.153)

−1.667***
(−21.025)

Note: numbers in parentheses are t-values.
⁎⁎⁎ Denotes significance level at 1%.

0
.2

.4
.6

D
en

si
ty

0 2 4 6 8
x

Country=1 Country>1

Fig. 6. The probability density function of firms with OFDI in different host countries.
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Market size and proximity to larger markets have been proven as
important determinants of FDI location. Thus, in this paper, we include
the market potential variable to take into account the locations of
competitors (Krugman, 1992; Head and Mayer, 2004). The market po-
tential of country i is defined as the sum of inverse-distance-weighted
GDPs of all other k ≠ i countries in the world for which we can obtain
yearly GDP data. We obtain the data on the GDP and geographical
distance from theWorld Development Indicators and the CEPII distance
database, respectively.

Thus;Market Pi;t ¼
Xn

k¼1
GDPk �Wi;k;t
� �

for all k ≠ i ð1Þ

Investments in the host country need to be licensed and authorized
by local authorities, and these costs will affect firms' location decisions.
The World Bank's publication named Doing Business describes the
number of steps necessary and time needed to complete the host
country's program requirements with regard to investments. The total
cost of starting a business is the most widely used measure of entry
costs. Thus, we use the Costs of Starting a Business from the World
Development Indicators as a proxy for entry cost. Chinese firms' OFDI
location decision is associated negatively with the entry cost variable.

The quality of governance is likely an important determinant of FDI
activity, particularly for less developed countries, for a variety of
reasons. The quality of governance is a necessary determinant for
well-functioning markets; poor governance and corruption increase
the cost of doing business; thus, they are likely to diminish FDI activity
(Blonigen, 2005; Daude and Stein, 2007). Many researchers have
sourced data from the Worldwide Governance Indicators (WGIs)
(Kaufmann et al., 2009; Buchanan et al., 2012). The index of Regulatory
Quality employed as the proxy of the main governance quality are ob-
tained from the Polity IV database. This variable reflects perceptions
about the ability of the host country's government to formulate and
implement sound policies and regulations that permit and promote pri-
vate sector development. The estimate of the governance performance
Fig. 5. The relationship between host-country popularity and minimum TFP.
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index ranges from approximately−2.5 (weak) to 2.5 (strong). Because
the measure of quality of governance that we use assigns higher values
to good governance, so we expect a positive relationship between the
OFDI location decision of Chinese firms and the quality of governance.

Following Feenstra (2002) and Chen and Moore (2010), we include
the distance between Beijing and the geographic centers of host
countries with the expectation that subsidiaries located in distant
markets are likely to require a larger monitoring cost. Thus, we expect
a negative relationship between the OFDI location decision of Chinese
firms and geographic distance from China. These data are sourced
from the CEPII distance database.

3.4. The model and data description

Hypotheses 1 and 2 were tested by estimating the Eq. (2) below.
The dependent variable in the equation is the firm's OFDI intention in
a given year. For the independent variable and control variables, the
enterprise's TFP and firm size are calculated using the average of the
past three years. Company age is expressed as the firm's age in the cor-
responding year. The data of the independent variable are transformed
into natural logarithms.

Pr DOfdiijt ¼ 1
���Xijt

� �
¼ β0 þ β1LnTf pijt þ β2LnOwnershipijt

þ β3LnSizeijt þ β4LnAgeijt þ εijt ð2Þ

Hypotheses 3a and 3bwere tested by estimating Eq. (3). The depen-
dent variable of the equation is the firm's OFDI decision in a given coun-
try in a given year. Three kinds of explanatory variables are included in
the enterprise location decision. First, we include the firm-level control
variable and the firm's TFP, which measure the effect of the firm's self-
selection. Second, factors relevant to the host country, such as market
potential, cost of entry, quality of governance, and geographic distance
from China are included, and these factors may have the same effect
for firms investing in those countries. All the data are calculated using
the past three years' average except the market potential. Third, we in-
clude the cross-term of the firm TFP and country-level factors to exam-
ine the link between location decision, host country factors, and the
firm's capability. We use the following model:

Pr DOfdiijt ¼ 1
���Xijt

� �
¼ β0 þ β1LnTf pijt þ β2LnOwnershipijt

þ β3LnSizeijt þ β4LnAgeijt þ γ1LnMarketpijt
þ γ2LnEntrycostijt þ γ3LnGovernanceijt
þ γ4LnDistanceijt þ λ1LnTf pijt � LnMarketpijt
þ λ2LnTf pijt � LnEntrycostijt þ λ3LnTf pijt
� LnGovernanceijt þ λ4LnTf pijt � LnDistanceijt
þ εijt ð3Þ
t and Location for Heterogeneous Multinational firms: Evidence from
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Table 4
Estimation results of TFP's effect on firms' OFDI decisions.

(1) (2) (3) (4) (5)

TFP 0.133*** (5.27) 0.224*** (6.92) 0.223*** (6.85) 0.192*** (4.12)
Ownership −0.343*** (−6.07) −0.390*** (−6.91) −0.385*** (−6.60) −0.384*** (−6.57) −0.629** (−2.34)
Size 0.336*** (16.27) 0.309*** (15.23) 0.348*** (16.27) 0.343*** (15.56) 0.343*** (15.55)
Age −0.018*** (−2.65) −0.018*** (−2.80) 0.003 (0.45) 0.0002 (−0.02) 0.0002 (−0.03)
TFP ∗ ownership 0.053 (0.94)
Constant −8.623*** (−17.33) −8.462*** (−18.21) −10.214*** (−19.04) −10.019*** (−18.21) −9.872*** (−17.28)
Year-specific fixed effects Yes Yes No Yes Yes
Industry-specific fixed effects Yes No Yes Yes Yes
Obs. 7262 7106 7026 7026 7026
Log likelihood −1456.30 −1438.39 −1371.90 −1368.86 −1368.43
Pseudo R2 0.134 0.115 0.153 0.155 0.156

Note: z statistics in parentheses.
*** significant at 1%.
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The descriptive statistics and correlations for the variables used in
the Models 2 and 3 are displayed in Tables 1 and 2, respectively.
Table 1 shows thatfirmTFP andfirm size are significantly positively cor-
relatedwith its OFDI intention, while firm age is significantly negatively
correlated with its OFDI intention.

Table 2 shows that firm TFP, host country market potential, host
country governance, and firm size are significantly positively
correlated with the dependent variable, while host country entry cost,
host country distance, and firm age are significantly negatively
correlated with the dependent variable.

4. Results and discussion

4.1. Firm TFP

Fig. 2 shows the probability density functions (PDFs) of TFP for
enterprises engaging (solid line) and not engaging (dotted line) in
OFDI.1 Fig. 2 indicates that the PDF of the TFP for different firms show
varying behaviors, and in particular, the TFP of enterprises engaging in
OFDI (solid line) is higher than that of the enterprises that do not
engage in OFDI (dotted line).

The left- and the right-hand image in Fig. 3 show the PDFs of the
TFP for SOEs and non-SOEs, respectively. According to the figure, for
both SOEs and non-SOEs, the enterprises engaging in OFDI are likely
to have higher TFP than the enterprise that do not engage in OFDI.
Furthermore, Fig. 4 shows the PDFs of TFP for SOEs engaging in OFDI
and non-SOEs engaging in OFDI. This figure reveals that for the firms
engaging OFDI, the PDF of TFP for SOEs (solid line) is not significantly
different from the PDF of non-SOEs (dotted line).

Table 3 examines whether there is any significant difference in the
average TFP and other factors for enterprises engaging in OFDI and
those that do not. The results in Table 3 show that the TFP, labor, capital
and business income for the enterprises engaging in OFDI are signifi-
cantly higher in the enterprise than that do not engage in OFDI, which
is consistent with the result shown in Fig. 2.

4.2. TFP distribution of firms under different situations

To investigate the moderation effect of TFP, we plot the minimum
TFP of China's MNCs in each host country against the number of
Chinese MNC investments in the country. Fig. 5 shows that the mini-
mum TFP for each country is negatively associated with popularity in
the market. This implies that host counties with more attractive attri-
butes (such as large market, etc.) might have lower TFP requirements.
Thus, the TFP of the firmmightmoderate the effect of the host country's
factors on the location decision of the firm.
1 In order to avoid the problemof reverse causality between the enterprise productivity
and OFDI decision, this article took the average value for the first three years before the
current year as enterprise productivity as illustrated in Section 3.2.
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In Fig. 6, we depict the PDFs of firm's TFP for two groups: firms with
OFDI in one host country, and firms with OFDI in more than one host
country. The PDFs appear to shift to the right according to the increase
in OFDI events. This means that the TFP premium of firms with OFDI
investments in more than one host country is larger.

4.3. Effect of TFP on MNCs' OFDI engagement

Regression analyses are performed in a step-wise manner, and the
results are presented in Table 4. Model 1 in the second column of
Table 4 is the baseline model, which includes all three control variable:
firm ownership, firm size, and firm age. The results show that firm size
has a significant positive relationship with the firm's OFDI decision.
Unlike the results of Tian and Yu (2012), our findings show that both
firm ownership and firm age have a significant negative effect. The re-
sult is consistent with the correlation coefficient in Table 1. The result
might be due to the institutional advantages and incentive mechanisms
enjoyed by the SOEs and companies that have existed for a long time.
On the one hand, because China's regional development is highly un-
even, the rising production costs in eastern coastal areas have pushed
somefirmswith institutional advantages tomaximize their institutional
strengths in the home country, and transfer part of their production
capacity to its central and western regions. Thus, these firms do not
necessarily need to migrate overseas. On the other hand, exposed to
unfamiliar foreign markets after “going out”, the OFDI activities of the
firm might experience significant uncertainty, and the managers of
the firm must bear more responsibility. Once the SOEs experience a
negative event, the managers might be investigated by the relevant
departments. Thus, SOEs' administrative departments are not willing
to “go out”.

To test Hypotheses 1, we introduce the hypothesized terms in
Columns 3 to 5 and the hypothesized terms for both Hypotheses 1
and 2 in Column 6. As shown in Models 2 to 4, the TFP is significantly
positive. Hence, Hypothesis 1 cannot be rejected. Consistent with
Hypothesis 1, the TFP in Models 2–4 is significantly positive, which im-
plies that firms’ TFP has a profound impact on their OFDI decisions.
However, Hypothesis 2 is not supported. Model 5 in Table 4 demon-
strates that the interaction of TFP with ownership is insignificant
thoughpositive, indicating that the effect of SOEs' TFP is not significantly
different from the corresponding values for non-SOEs. All the results are
robust given that the estimated coefficients and significance of the con-
trol variables in Model 5 are similar to the corresponding results of
Model 4.

4.4. Effect of TFP on MNCs' location decisions

Table 5 shows the estimation result of the location decisions of
China's multinational firms. Model 6 in the second column of Table 5
is the baseline model, which presents the result of the Eq. (3) with the
year- and industry-specific fixed effects, including both the firm-level
t and Location for Heterogeneous Multinational firms: Evidence from
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http://dx.doi.org/10.1016/j.techfore.2016.07.023


Table 5
Estimation results of the effect of TFP on MNCs' location decisions.

(6) (7) (8) (9)

TFP 0.059*** (2.86) 0.147*** (3.62) 0.526** (2.13)
Market potential 14.236** (2.01) 13.285* (1.83) 92.351*** (2.89) 92.120** (2.48)
Entry cost 0.001*** (2.69) 0.001*** (2.86) 0.001*** (2.80) 0.0004 (0.40)
Governance 0.285*** (13.83) 0.286*** (13.59) 0.288*** (13.64) 0.321*** (3.06)
Distance −0.172*** (−6.55) −0.176*** (−6.55) −0.178*** (−6.64) 0.028 (0.21)
Ownership −0.165*** (−4.63) −0.166*** (−4.60) −0.167*** (−4.61) −0.167*** (−4.62)
TFP × market potential −16.816** (−2.50) −16.916** (−2.15)
TFP × entry cost 0.00003 (0.17)
TFP × governance −0.0069 (−0.33)
TFP × distance −0.043 (−1.57)
Size 0.112*** (9.69) 0.115*** (9.44) 0.116*** (9.47) 0.116*** (9.49)
Age −0.014*** (−3.69) −0.010** (−2.42) −0.010** (−2.44) −0.010** (−2.45)
Constant −3.857*** (−9.98) −4.285*** (−10.15) −4.685*** (−10.44) −6.521*** (−5.14)
Year-specific fixed effects Yes Yes Yes Yes
Industry-specific fixed effects Yes Yes Yes Yes
Obs. 197,971 190,759 190,759 190,759
Log likelihood −3171.71 −3037.80 −3034.41 −3033.19
Pseudo R2 0.085 0.086 0.087 0.087

Note: z statistics in parentheses.
* significant at 10%, ** significant at 5%, and *** significant at 1%.
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and the country-level control variables. Consistent with the existing
studies, the coefficient of the host market potential is positive and sig-
nificant, showing that the host country with a large market increases
the probability of the firm entry. There is a positive correlation between
entry cost for the host country and the MNC's incentive to invest in that
country, which is not consistent with the theoretical findings. The rea-
son for this might be that the variable entry cost cannot fully reflect
the cost actually applied to foreign firms. Unfortunately, other data for
entry cost are not available for most host countries; therefore,
employing the other entry cost variables might reduce the sample
size. In addition, Chinese firms tend to choose host countries with
good governance and geographic proximity, because this may reduce
the fixed cost of investment. After introducing the variable of the firm's
TFP in Model 7, the signs and significance of the firm-and country-level
control variables are similar to the effects recorded in Model 6, which
further demonstrates that our results are robust.

We introduce the variable related to Hypotheses 3a in Model 8 and
those related to both Hypotheses 3a and 3b in Model 9. The results in
Table 5 show that the cross-term of market potential and TFP has a
significant and negative moderating effect on the location decision of
Chinese firms, which supports Hypothesis 3a. This implies that the pos-
itive relationship betweenmarket potential and OFDI decision weakens
as TFP increases. The coefficients of three interaction terms of the TFP,
with the host country's entry cost, the governance, and distance, are
not statistically significant in Model 9. It indicates that the empirical
finding does not support Hypotheses 3b. The results suggest that TFP
does not significantly moderate the effect of the host country's produc-
tion cost and the TFP of the firm can not reduce important of the host
counry's production cost on the firm's location decisions.

4.5. Robust test

To examine the sensitivity of our results, we conducted several
robustness tests. First, to consider the causal effect of TFP, we test the
hypotheses using the sample of new multinational firm entries to
avoid the reverse causality problem, and the results are consistent
with the findings mentioned above. Second, we use the share of the
top 10 SOE shareholders as the proxy variable of institutional advantage
for a robustness test. The results ofmodels are similar to the findings re-
ported thus far.

We also consider whether there is a significant change after
introducing Asian factors. This is because that N67% of China's OFDI
overall stocks were distributed throughout Asia between the year
Please cite this article as: Shao, Y., Shang, Y., Decisions of OFDI Engagemen
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2008 and 2014, excluding the Cayman Islands, the British Virgin Islands,
and Bermuda. At the same time, with the rising political and economic
cooperation between China and Asian countries, the promotion of the
“One Belt, One Road” initiative, and the establishment of Asian invest-
ment banking, an increasing number of Chinese enterprises might be
encouraged to invest more in Asia regions. The empirical result shows
that China's MNCs are inclined to invest more in Asia regions, and the
main results of Hypotheses 3a and 3b are consistent with the results
in Table 5. Detailed results for the above robustness tests are not report-
ed here due to space constraints, but are available upon request.

5. Discussion and implications

Micro-level analyses of Chinese enterprises' OFDI have been largely
ignored because of a lack of data on China's OFDI. Thus, using firm-
level data, we explored the internal determinants that might affect
firms' OFDI and location decisions. The empirical evidences suggests
that (1) themore productive the Chinesefirms, the higher their motiva-
tion to participation in OFDI; and (2) the influence of the firm's TFP is
consistent across firms with different institutional advantages, in this
case, we find that the SOEs with institutional advantages do not have
an upper hand over non-SOEs in terms of OFDI engagement. These find-
ings extend the empirical literature on EMEs as they explain the effects
of TFP on firms' OFDI decisions.

In addition, the findings in this paper suggest that the TFP distribu-
tion of China's MNCs varies significantly across host countries. The em-
pirical results show that the effect of the host country'smarket potential
on the location decision reduces with an increase in the firm's TFP. This
also means that countries with larger market potential are more attrac-
tive for most firms, particularly firms that are less productive. The rea-
son might be that enterprises with high TFP invest in several
countries, and therefore, the impact of exogenous factors on the location
decisions would be decreased. The result is in line with the finding of
Yeaple (2009) that more-productive U.S. multinational firms own affil-
iates in more foreign countries; thus, the effect of host countries might
be not as high as those of the other countries. However, the empirical re-
sults show that the effect of the host country's production cost will not
significantly change with the increase in firms' TFP, which means that
the effects of the host country's production cost are the same across en-
terprises with different TFP.

These empirical results shed lights on firm's internationalization and
location decision in the emerging market. First, Chinese enterprises
should strengthen their own sustainable core competitiveness in
t and Location for Heterogeneous Multinational firms: Evidence from
.1016/j.techfore.2016.07.023
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order to promote the long-term and sustainable development of
Chinese OFDI. Second, Chinese firms investing abroad choose a specific
location depending on both individual characteristics (productivity
level, size, and age) and the host country's characteristics (market po-
tential, distance, and governance), aswell as their interaction. Third, en-
terprises with higher TFP can focus on opening up new markets in the
less attractive host countries, so as to reduce the reliance on the devel-
oped host markets.

6. Limitations and future directions

This paper suffers from some limitations. First, owing to the
inadequacy of the micro-data on Chinese firms engaging in OFDI, the
sample used here does not cover non-listed companies. Second, while
the Probit model can investigate whether the firm invests in a given
host country in a given year, it cannot investigate the location choice
of thefirm among several host countries. Therefore, there are several in-
teresting directions for future research. It would be informative to con-
sider factors at the home country level, host country level, industry
level, and firm level. There is a need to investigate howmacro-level fac-
tors interact with industry- and firm-level factors by adopting more
comprehensive techniques. It would also be interesting to study the dif-
ferent impacts of TFP under the controlled investment motivations of
different enterprises.

The paper acknowledges the funding from the National Natural
Science Foundation of China (71573251, 71103177). We are grateful
for the comments and suggestions from three anonymous referees,
and help us to improve our paper.
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