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ABSTRACT
This article employs the bootstrap Granger full-sample and sub-
sample rolling window estimation to explore the time-varying
property between bilateral political relations and foreign direct
investment based on Sino-Japanese relations. The result identifies
a one-way causal nexus running from bilateral political relations
to foreign direct investment. Bilateral political relations have both
positive and negative influences on foreign direct investment
inflows in different sub-stages, but merely negative impacts on
outflows. However, the reverse causality has not been proven,
which is inconsistent with the model of Polachek et al. that the
increased foreign direct investment is conducive to improving
bilateral political relations. We also divide the BPR into two
dimensions: leader’s visits and diplomatic conflicts to examine the
role of specific political actions. Leader’s visits can significantly
increase FDI inflows and outflows, but diplomatic conflicts have
less impact on FDI. China and Japan should increase dialogue to
ensure bilateral relations’ stability and seek common ground in
economic interests, ultimately providing investors with a favorable
political environment.
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1. Introduction

This study aims to reveal the dynamic causal mechanisms between bilateral political
relations (BPR) and foreign direct investment (FDI) based on Sino-Japanese relations.
It is noteworthy that Sino-Japanese relations have always been a contradictory rela-
tionship for decades and continue to be troubled by some issues, for example, the
Diaoyu Islands dispute, attitude of the Nanjing Massacre, and Japanese politicians vis-
iting the Yasukuni Shrine. At the same time, Sino-Japanese rivalry might initially
have been affected by historical disputes but more and more by recent events other
than BPR, such as the role of the U.S. in the Asia Pacific region. Currently, political
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conflicts between China and Japan may be aggravated by the Taiwan issue, island dis-
pute and competition for marine resources.

Although there have been many controversial problems in Sino-Japanese relations
since the 1980s, the economic relations remain steady and less turbulent than
expected. China and Japan have forged closer economic ties with the expansion of
global integration. As trade between the two countries increases, the number of for-
eign investments has also increased. For instance, Japan’s share of Chinese investment
proliferated since economic reforms took hold in the 1990s and currently, they have
become one of the foremost economic partnerships for each other. By the end of
2016, the total direct investment from Japan to China amounted to $8.63 billion, far
beyond the $0.503 billion in 1990. More than 1800 Japanese listed companies owned
about 6300 Chinese subsidiaries in 2010. The same period data show that 4700
Japanese non-listed companies have more than 8,400 subsidiaries in China. At the
same time, with the implementation of “going out” strategy and entry into the World
Trade Organization (WTO), Chinese enterprises’ direct investment in Japan multi-
plied, increased by 20.2 times from $139 million in 2004 to $2.944 billion in 2015.

Overall, Sino-Japanese relations are often characterized by “hot economics and
cold politics.” Although economic relations are increasingly close, reciprocal mistrust
and unresolved historical disputes seem to continue to hinder the development of
political relations. However, few pieces of research have illustrated how Sino-Japanese
BPR affects the FDI and what important roles FDI plays in forcing nations not to
participate in political conflict (using quantitative method). Therefore, under the
background of unstable international political and economic situation, it is essential
to explore how BPR affects FDI and vice versa based on Sino-Japanese relations.

We apply the bootstrap rolling window technology to test the interaction, thus
providing superior identification to study the causal relationship between Sino-
Japanese political relations and FDI. The bootstrap rolling window approach is dis-
tinct from most conventional mathematical methods, such as pulse impulse response
methods (correlation analysis, Granger causality), which cannot identify full-sample
and sub-sample relationships between time series and cannot reveal how such rela-
tionships change over time. At the same time, this approach can also assess whether
BPR has a significant effect on FDI and whether that effect is temporary
or permanent.

The paper is ordered as follows: in section 2, we briefly present the literature
review, followed by section 3, which outlines the theoretical mechanism of BPR and
FDI. Section 4 explains the methodology of our study, continuing with section 5
which describes the corresponding data and section 6 highlights our empirical results.
The last section concludes our study.

2. Literature review

Because FDI relates to at least two countries, it is likely to be affected by BPR (Li and
Vashchilko, 2010). Studying the relationship between BPR and FDI leads to a better
understanding of how political relations affect the allocation of international resources
(Li and Vashchilko, 2010). In some ways, it seems intuitive that the characteristics of
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BPR would exert a remarkably economic influence on FDI (Desbordes and Vicard,
2009). The FDI may be hindered by bilateral political conflicts and promoted by col-
laboration among countries (Cuervo-Cazurra et al., 2007). At the same time, invest-
ment policies are crucial in regulating inter-state political relations. Specifically,
bilateral investment agreements can improve political relations and the investment
barriers may trigger political conflict. Besides, the intangible variables such as entre-
preneurs’ psychological expectations and state leaders’ mutual visits are also crucial to
BPR and FDI (Yang et al., 2016). On the one hand, although there are some conflicts
between countries, entrepreneurs expect that the BPR can still be maintained in a
relatively stable range, the deterioration of political relations will not cause multi-
national enterprises to change their investment decisions (Nigh, 1985; Li, 2008).
Entrepreneurs can decide to stop investing only when the losses caused by deteriorat-
ing political relations exceed the cost of a business withdrawal (Lee 2008; Polachek
et al., 2005b). On the other hand, in international relations, political and economic
factors interact and influence each other. The deterioration of political relations
between China and Japan has made the dialogue between governments narrow and
politicized, and many economic cooperation projects have been put on hold. The
short-term high-level mutual visits can be regarded as the diffusion process of the
political rights of investors from home country to host country, which shows the pol-
itical preference of home country, and helps to improve the enthusiasm of enterprises
for foreign investment (Zhang and Jiang, 2012).

Several researches explore the question of causal nexus between BPR and FDI, and
the findings vary widely. There are many mechanisms by which BPR affect FDI, such
as the anticipation and operating cost of investment companies or correlative govern-
ment supervision policies (Li, 2008; Nigh, 1985). Bilateral political conflicts expand
the non-determinacy about the investment conditions in the future. Foreign investors
are concerned regarding the state of BPR because its exacerbation can expand the
risk of confiscation of investment in the host country (FDI recipient) (Cuervo-
Cazurra et al., 2007). Owing to foreign investors is often seen by representatives of
the home country (FDI provider) that they are likely to be targets of retaliation in
the event of bilateral political conflicts (Desbordes, 2010). The home government may
prevent FDI from flowing to rivals through implementing capital regulation. Host
governments can increase tax rates or confiscate assets directly to restrict foreign
investors’ entry (Brewer, 1993). The deterioration of BPR may also trigger nationalist
feelings, causing consumer boycotts and retaliatory sanctions which decrease potential
profits and may even bring out the loss of FDI (Chan and Mason, 1992; Li and
Vashchilko, 2010). Blanton and Apodaca (2007) argue that host countries are eager to
maintain stable BPR to ensure sustained FDI, which can bring employment opportu-
nities and potential income. Guiso et al. (2009) suggest that lower BPR result in less
FDI between the two countries, even after excluding other factors affecting economic
activity. Li and Liang (2012) find that Chinese outward FDI is more likely to flow to
countries with which the Chinese government has better political relations. Hajzler
(2014) argues that political risks, including corruption, expropriation and war, are sig-
nificant impediments to FDI in developing countries. Osabutey and Okoro (2015)
find that political risk has a significant influence on the inflow of FDI into developing

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 1487



economies such as Nigeria. Irrespective of the political risk rating, a consistent
improvement in composite political risk enhances FDI inflow. Shahzad et al. (2016)
show that long-run cointegration holds among FDI, terrorism and economic growth;
they reveal that political risk has a deteriorating impact on FDI. Julio and Yook
(2016) find that the impact of political uncertainty on FDI flows depends on the level
of institutional efficiency. Countries with higher levels of institutional efficiency
experience significantly less variation in FDI around election cycles. Yang et al.
(2016) find that bilateral political relations not only promote the scale and the diver-
sification degree of enterprises’ outward FDI but also increase its success probability,
while there are specific differences across policy tools and industries. Kim (2016)
finds that political conflicts pose long-lasting risks for foreign investors, and the
attractiveness of conflict-prone countries continues to decline. However, the risk of
political conflict is short-lived and easy to recover in peacetime. Azzimonti (2018)
inspects the nexus between BPR and FDI adopting a dynamic redistribution model,
his research showing a negative connection between BPR and FDI via investment risk
channels. Dai and Li (2018) show that China’s FDI will be significantly affected by
bilateral political relationships. The closeness of the political relationship is conducive
to the increase of China’s outward FDI. Sun and Liu (2019) also show that the estab-
lishment or upgrade of partnerships has had a positive effect on Chinese enterprises’
decisions on outward FDI for at least the short term.

In addition, the effects of FDI on BPR have tended to receive more attention in
recent years than the effects of BPR on FDI (Newland and Govella, 2010). Foreign
investment is a key factor in easing political relations between countries.
Governments might try to improve political relations to avoid damaging the interests
of investors (Bussmann, 2010). Liberal peace theory has pointed out many benefits of
FDI, claiming that increased FDI and a close economic relationship would improve
the BPR (Polachek et al., 2007; Souva and Prins, 2006). FDI raises the opportunity
cost of bilateral political conflicts and encourages the two governments to adopt more
friendly foreign policies (Lee, 2008). Bussmann and Schneider (2007) find that the
level of inflow of FDI indeed reduces the likelihood of internal conflict. Lee and
Mitchell (2012) conclude that the territorial dispute is unlikely to emerge as the level
of investment expands globally. The increase in FDI between the two disputing coun-
tries has dramatically reduced the possibility of escalation of disputed issues, thus
improving the BPR. Knill et al. (2012) find that the investment leads to improvement
(deterioration) in political relations for relatively more closed (open) target nations.
Kluge (2017) concludes that foreign investors are initially popular, but political risk is
high when the market competition with domestic elites becomes intense.

However, other studies do not confirm these findings, and Mihalache-O’Keef and
Vashchilko (2010) show that there is no influence of BPR on FDI flows, even though
many companies suffer losses from political conflicts. They think that countries will
try hard to make up for risk faced by businesses by signing bilateral investment trea-
ties. Barry (2018) finds that investors will not evacuate in response to demurrals, low-
intensity conflicts or hostile political relations, even if this situation lasts for many
years. Only with the deterioration of BPR, when the expenses of political conflict
exceed those of exit, foreign-funded enterprises will withdraw from the host country.
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In summary, these findings show that the causal relationship between BPR and FDI
remains a much-debated question.

Considering Sino-Japanese relations, there are relatively few researches, and the
conclusions are also inconsistent. Koo (2009) argues that economic interdependence
is conducive to the easing of political conflicts between China and Japan on territorial
and maritime disputes. Davis and Meunier (2011) research the effect of frictions
between China and Japan on trade and investment flows, finding that negative polit-
ical relations caused by disputes have not impaired Sino-Japanese trade or investment
flows. Aggregate economic flows are unaffected by the deterioration of BPR. In con-
trast, they show that trade and FDI keep on increasing sharply during the same
period of deterioration in political relations. Gao et al. (2018) find that casualties in
diverse regions of China during World War II had a significant influence on the loca-
tion selection of Japan’s investment. However, the previous literature using the full-
sample estimate may lead to inaccurate results owing to the time-varying properties
not being fully considered, involving changes in external political conflicts and bilat-
eral investment mode. Our analysis considers structural changes by using bootstrap
sub-sample rolling window estimation and attempt to interpret through what inter-
active mechanism does Sino-Japanese BPR affect FDI or vice versa.

3. Theoretical mechanism

FDI may bring national safety and economic benefits closer together. The increase in
global FDI reduces the possibility of bilateral political conflicts, as countries can bene-
fit more from a peaceful investment environment (Lee and Mitchell, 2012). From the
aspect of maximizing national social welfare, Polachek et al. (2007) present a one-
stage model that the purpose is to explore the nexus between BPR and FDI. First, the
preference of the home or host country is reflected as follow:

U ¼ UðC,ZÞ (1)

where U is the welfare function, C denotes consumption. The variable Z is non-nega-
tive real numbers, represents the quality of BPR (conflict or collaboration).

We suppose that multinational corporations are located only in the home country.
Initially, the total capital of multinational corporations is k. k1 and k2 represent cap-
ital allocation to home and host countries, respectively. Hence:k1 þ k2 ¼ k: The
multinational firm generates profits of R1 and R2, respectively. These returns are
inversely proportional to the amount of investment due to diminishing returns. They
are also inversely proportional to the degree of political conflict, as bad BPR impose
more significant regulatory restrictions on foreign investors. Moreover, the return of
FDI depends on variables, e.g., infrastructure, the education degree of the workforce
and various types of capital, which can be express X.

R1 ¼ R1ðk1,XÞ (2)

R2 ¼ R2ðk2,Z,Z�,X�Þ (3)
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with

@R1

@k1
<0,

@R2

@k2
<0,

@R2

@Z
<0,

@R2

@Z�<0,
@R2

@X
>0,

@R2

@X� >0

The income of host country, y� is:

y� ¼ w� þ R�k� þ sR2K2 (4)

where w� denotes, the wage rate, k� and R� are defined as capital stock and return,
respectively. Host countries’ wage rates also increase with the rise of the human cap-
ital (H�), as labor and capital stock are considered complementary. Hence:

w� ¼ w�ðk2, k�,H�Þ (5)

with

@w�

@k2
>0,

@w�

@k�
>0,

@w�

@H� >0

Finally, the host country’s budget constraints are:

C� þ Z� ¼ w� þ R�k� þ sR2k2 (6)

If we substitute equation k1 þ k2 ¼ k into Equation (6), solving C and replace it
with the utility function of the home country. In phase two, the problem of the home
country is to maximize Equation (1). That is to say:

Max
z

U ¼ U wþ R1ðk� k02Þ þ ð1� sÞR2k
0
2 � Z,Z

� �
(7)

Then the first-order condition is:

@U
@Z

¼ @U
@C

�ð1�sÞ @U
@C

@R2

@Z
k2 (8)

This equation shows that the optimal level of political conflict is that the marginal
benefit of the conflicted relationship with the host country equals the marginal cost.
The host country can maximize (1) when Equation (6) generating the first-order con-
dition:

@U�

@Z� ¼ @U�

@C� �s
@U�

@C�
@R2

@Z� k
0
2 (9)

Hence, in case the marginal utility of political conflict has been declining, the opti-
mal degree of Z ascertained by Equations (8) and (9) must be smaller. Specifically,
because multinational corporations create economic benefits for home and host coun-
tries. If political conflicts arise, FDI in these two countries is likely to decrease, and
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many of the benefits will be lost. Considering the maximization of social welfare,
both governments will strive to reduce political conflicts and promote bilateral
cooperation.

4. Methodology

4.1. Bootstrap full-sample causality test

We explore the causal nexus between Sino-Japanese BPR and FDI by utilizing a full-
sample Granger causality test based on the bivariate vector autoregressive (VAR).
Under the framework of the residual-based bootstrap (RB) modified-Likelihood Ratio
(LR) method, the VAR (p) process for two variables may be expressed as follows:

Yt ¼ u0 þ u1Yt�1 þ ::::::þ upYt�p þ et, t ¼ 1; 2; ::::::T (10)

where et ¼ ðe1t , e2tÞ0 follows a zero mean, independent, and white noise process with
the nonsingular covariance matrix. By splitting yt into two sub-vectors, yt ¼
ðy1t, y2tÞ0, thus the above equation can be rewritten as follows:

BPRt

FDIt

� �
¼ u10

u20

� �
þ u11ðLÞu12ðLÞu13ðLÞu14ðLÞ

u21ðLÞu22ðLÞu23ðLÞu24ðLÞ
� � BPRt

FDIt
TBt

LCt

2
664

3
775þ e1t

e2t

� �
(11)

uijðLÞ ¼
Ppþ1

k¼1 uij, kL
k, i, j¼ 1,2 and L is the lag operator defined as Lkxt ¼ xt�k:

Tax burden (TB) and labor cost (LC) are control variables.
Start with; we examine the hypothesis that BPR does not Granger cause FDI,

u12, k ¼ 0 for k¼ 1, 2,… , s. Similarly, the inverse causal hypothesis is tested through
u21, k ¼ 0 for k¼ 1, 2,… , s. The hypothesis will be rejected if BPR has an impact on
FDI and vice versa.

4.2. Parameter stability test

One of the assumptions for the Granger full-sample causality tests is that the parame-
ters of the VAR model are constant. This assumption may be wrong if structural
changes are shown in the underlying full-sample time series (Balcilar and Ozdemir,
2013; Su et al., 2020). Thus, this study tested the stability of short-term parameters by
using the Sup-F, Mean-F, and Exp-F tests developed by Andrews (1993). However,
when the underlying variables were cointegrated, the VAR model in first differences
is wrongly specified unless error-correction is allowed. Consequently, we tested the
long-term relationship between cointegration and parameter stability. We applied the
Fully Modified Ordinary Least Squares (FM-OLS) estimator proposed by Phillips and
Hansen (1990) to estimate the parameters of cointegration regressions. Then, we used
the Lc test from Nyblom (1989) and Hansen (2002) to check the stability of the long-
term parameters.
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4.3. Sub-sample rolling-window causality test

In order to overcome the parameter nonconstancy and to avoid pretest bias, this
study turn to account the sub-samples rolling window Granger causality test based
on a modified bootstrap estimation (Balcilar et al., 2010; Su, Wang, et al., 2019). By
calculating the bootstrap p-values of observed LR-statistics rolling through T-l sub-
samples, the possible changes in the causal nexus between the BPR and FDI could
be captured.

The impact of BPR on FDI is defined as the average of the entire bootstrap esti-
mates derived from the formula N�1

b

Pp
k�1 û

�
21, k, with Nb representing the number of

bootstrap repetitions. Similarly, the impact of FDI on BPR is obtained from the for-
mula N�1

b

Pp
k�1 û

�
12, k: Both û�

21, k and û�
12, k are bootstrap estimates from the VAR

models in Equation (11). The 90% confidence intervals are provided, in which the
lower and upper bounds are the same as the 5th and 95th quantiles of û�

21, k and
û�

12, k, respectively (Balcilar et al., 2010). In setting the rolling window size l, both the
accuracy and the representativeness should be considered. Pesaran and Timmermann
(2005) confirm that to balance the accuracy and representativeness, the size of the
window should not be less than 20 when there is a structural change.

5. Data

In this study, we consider monthly data from 2003:06 to 2018:05 to examine the
interaction of Sino-Japanese BPR and FDI. In 2003, the Third Plenary Session of the
16th Communist Party of China Central Committee was held, proposing to fully play
the role of foreign capital and enhance the capability to take part in international
cooperation and competition. This paper uses Japanese companies’ investment in
China as an indicator of the FDI inflows; at the same time, the FDI outflows are
expressed by Chinese enterprises’ investment in Japan.1 The data are gathered from
the WIND database. The issue of how to measure the degree of BPR has always been
the focus of debate. In this paper, we use the database from the Institute of
International Relations of Tsinghua University that provides a quantitative assessment
of Sino-Japanese relations, which is called the “Tsinghua approach”2 (Zhang, 2012). It
includes not only high-level political conflicts such as wars but also short-term dis-
putes and collaboration between countries. This database benefit from quantitative
measures to divide bilateral political relations into six levels (Rivalry, Tension,
Discord, Ordinary, Good, and Friendly). The positive scale value is defined as cooper-
ation and the negative represents conflict, while zero is a neutral BPR.

Besides, we divide the variables of political relations into the following two dimen-
sions. The first is the leader’s visit. As a representative of the ruling party, the visit of
the state leaders reflects the party’s attitude towards the political relations between
the two countries. Compared with the long-term formal diplomatic relations, the
short-term high-level mutual visits have a stronger promotion effect on the scale and
diversification of enterprise investment, which can significantly improve the success
rate of foreign investment (Yang et al., 2016). The leaders’ visit indicates the mutual
visits of political leaders of the two countries in a specific period. This variable is rep-
resented by the weighted number of times of joint visits, meetings in third countries
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and greetings from the leader. The score of mutual visits at the level of head of state
is two points, and that of mutual visits to other national leaders, meetings in the third
parliament, and greetings to each other is one point (Zhang and Jiang, 2012). The
second is diplomatic conflict. This variable can directly reflect the government’s atti-
tude towards a specific diplomatic dispute. In terms of the number of diplomatic con-
flicts in a specific period, the score of serious conflicts is two points, and that of
global conflicts is one point (Zhang and Jiang, 2012). The above data comes from the
Ministry of Foreign Affairs of the PRC.

This paper uses two control variables. The first is the tax burden (TB). The nega-
tive nexus between TB and FDI has been substantiated (Demooij and Ederveen,
2003). Bellak et al. (2007) also find that a 1% reduction in the tax rate will promote
FDI inflows about 1.45%. This paper chooses the corporate income tax burden rate
(income tax payable divided by total profit) to measure the TB of foreign-funded
enterprises (Hartman, 1984). The second is the labor cost (LC). Foreign-invested
enterprises are more inclined to invest in regions with lower labor costs (Zhang and
Markusen, 1999). This article utilizes the average wage of employed people in for-
eign-invested enterprises to measure LC. We can get the data of the control variables
from the National Bureau of Statistics and the China Statistical Yearbook.

Table 1 illustrates the relevant descriptive statistics. The means of BPR, FDI
inflows and outflows suggest their series are concentrated at the �1.217, 0.395, and
0.017 levels, respectively. The average value of Sino-Japanese relations is negative,
indicating that political relations between these two countries have been on average
much more conflict than cooperative. The skewness is negative in BPR, FDI inflows
and outflows are positive. However, the kurtosis is the opposite, which demonstrates
the feature of leptokurtosis and a fat-tailand. Also, the Jarque-Bera test proves that
these variables are non-normally distributed, indicating that the conventional estima-
tion method is not appropriate for the Granger causality test. Chunhachinda et al.
(1997) point out that if the time series data are non-normally distributed, then the
full-sample Granger causality test will lead to instability of the parameters and thus
lose effectiveness. Therefore, we apply the bootstrap sub-sample rolling window test,
liable to capture the time-varying causality of BPR and FDI.

Figure 1 indicates the trend of BPR, FDI inflows, and outflows. Sino-Japanese pol-
itical relations have been declining from 2003 to 2006. Specifically, in August 2003,
mustard gas left over by the Japanese army during the Second Sino-Japanese War
poisoned many Chinese citizens. Though the mustard gas incident did not receive

Table 1. Descriptive statistics for BPR, FDI inflows and outflows.
BPR FDI inflows FDI outflows

Mean �1.217 0.395 0.017
Median �1.400 0.353 0.003
Maximum 2.900 1.282 0.243
Minimum �5.000 0.050 �0.384
Standard Deviation 2.698 1.825 0.587
Skewness �0.003 1.425 0.797
Kurtosis 1.375 6.618 17.333
Jarque-Bera 19.685��� 158.198��� 1559.693���
Note: ��� denotes significance at the 1% levels.
The unit of FDI inflows and outflows is one billion US dollars.
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specific attention in the media, the event certainly caused strains in Sino-Japanese
relations. Because of China begins to build the natural gas drilling facilities in
Chunxiao gas fields in the East China Sea. In 2004, the Japanese government investi-
gated disputed areas and began to explore natural gas. Subsequently, a series of dem-
onstrations broke out in China to protest against illegal oil exploitation in July 2004.
On 5 April 2005, a history textbook compiled by the Society for the Reform of
Textbooks has been re-authorized by the Ministry of Education, which whitewashed
Japan’s aggression during World War II. Large-scale anti-Japanese activities continued
for several weeks in mainland China. Besides, Chinese mass protests towards Japan
repeatedly erupted and suspended the high-level diplomatic conferences owing to
Japanese Prime Minister Junichiro Koizumi continues to visit the Yasukuni Shrine
every year. After the Koizumi government stepped down, Sino-Japanese political rela-
tions gradually improved. From 2006 to 2010, Japan frequently changed its prime
minister. During this period, there was no significant political conflict. After many
negotiations, China and Japan initially reached a bilateral agreement about the
cooperative development of gas fields in June 2008. The agreements are expected to
avoid sovereignty controversial issue by laying aside disputes. On 7 September 2010,
two Japanese coastguard vessels collided with a Chinese fishing boat near Diaoyu
Island. In September 2012, Japanese Prime Minister Noda Yoshihiko prepared to pur-
chase the Diaoyu Islands in the name of the central government, namely
“nationalization of the Diaoyu Islands.” After these incidents, anti-Japanese national-
ism is rapidly gaining popularity in China. During the reign of Shinzo Abe, China
and Japan have been confronted with a hostile atmosphere resulting from historical
and territorial conflicts. Sino-Japanese relations fell to the lowest level since the nor-
malization of diplomatic relations in 1972. Considering the 45th anniversary of the
establishment of diplomatic relations between China and Japan, President Xi Jinping

Figure 1. Trend of BPR, FDI inflows and outflows.
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and Prime Minister Shinzo Abe met in Vietnam on 11 November 2017.
Subsequently, Shinzo Abe visited China on 26 October 2018, because of the 40th
anniversary of the China-Japan Treaty of Peace and Friendship. Sino-Japanese rela-
tions have begun to improve after 2017.

As shown in Figure 1, unlike the ups and downs of BPR, FDI inflows are less vola-
tile. The one exception is that after 2013, BPR and FDI inflows have both fallen and
remained at a low level. In addition, we have also found that the Sino-Japanese polit-
ical conflict does not always reduce FDI inflows. The most obvious is that the polit-
ical relations have deteriorated during 2010–2013, but FDI inflows have gradually
increased. As for FDI outflows, we can see that Chinese enterprises’ investment in
Japan has remained at a relatively low level. Influenced by territorial disputes, marine
resources disputes, and historical issues, the uncertainty of Sino-Japanese political
relations has also affected the growth of Chinese enterprises’ direct investment in
Japan to a certain extent. According to the statistics of the Ministry of Commerce,
after the financial crisis in 2008, the merger and acquisition of Chinese enterprises in
Japan rose rapidly, reaching a peak of 22 pieces in 2010. Afterward, it declined
sharply due to the impact of the earthquake in Japan and the conflict on the Diaoyu
Islands and began to rise steadily in 2014. In General, the nexus between BPR and
FDI is complex and ambiguous.

6. Empirical results

For testing for the stationarity of the data, we perform the Augmented Dickey and
Fuller (1979) test, Phillips and Perron (1988) test and Kwiatkowski et al. (1992) test.
Table 2 reports the results of the unit root test. The statistic t-values of the ADF and
PP test are all larger than the critical value and therefore accept the null hypothesis
for BPR, FDI inflows and outflows at the significance level of 1%. Moreover, the
KPSS statistics reject the null hypothesis at the significance level of 1%, which means
that these three variables are non-stationary. However, BPR, FDI inflows and out-
flows are stationary after the first-order difference, which suggests that both of them
are I (1) process. Therefore, we can apply the bivariate VAR model to estimate the
full-sample causal nexus based on Equation (11).

Granger causality test is used to analyze the causality between economic variables.
Table 3 reveals the results of the full-sample causality test. According to the bootstrap
p-values (0.616 and 0.713), no causality between BPR and FDI inflows. The null
hypothesis that FDI outflows do not Granger cause BPR is accepted due to p-values

Table 2. Unit root test results.
Levels First differences

Series ADF PP KPSS ADF PP KPSS

BPR �1.400(1) �1.496(3) 0.885[1]��� �9.477(0)��� �9.822(5)��� 0.145[7]
FDI inflows �2.363(2) �2.265(4) 0.849[2]��� �17.830(1)��� �47.229(5)�� 0.166[6]
FDI outflows �1.868(2) �2.747(2) 0.784[1]��� �7.324(3)��� �10.926(6)��� 0.178[5]

Note: The number in parenthesis indicates the lag order selected based on the recursive t-statistic, as suggested by
Perron (1989). The number in the brackets indicates the truncation for the Bartlett Kernel as suggested by the
Newey-West test (1987).��� and �� denote significance at the 1% and 5% levels, respectively.
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is 0.765, but the null hypothesis that BPR do not Granger cause FDI outflows is
rejected at the significant level of 1% (p-values is 0.098), which indicates that BPR
can affect FDI outflows. The result is not following Polachek et al. (2007), who argue
that FDI is conducive to improving BPR. Furthermore, we can ascertain that TB and
LC can affect FDI inflows. On the one hand, China’s abundant labor force and low
cost may be the main reasons for attracting Japanese enterprises to invest in China.
Swain and Wang (1997) also show that there is a positive connection between
China’s cheap labor force and FDI inflow. On the other hand, China has been adher-
ing to the policy of absorbing foreign capital since its accession to the WTO. The
Seventh National People’s Congress passed the “Income Tax Law of the People’s
Republic of China on Foreign-invested Enterprises and Foreign Enterprises” on 9
April 1991, which gives foreign enterprises greater tax preferences. The implementa-
tion of these policies has a great role in promoting FDI inflows. In addition, Table 3
also shows the impact of control variables on FDI outflows. These two variables did
not pass the 10% significance level indicating that TB and LC will not affect China’s
investment in Japan. Chinese firms invest in Japan mainly for access to advanced
technology, not for cheap labor. At the same time, Japan has exercised strict control
over the entry of foreign capital for a long time, and generally has a sense of guarding
against foreign investment, resulting in a low level of appeal to foreign investment.
With the progress of reform and opening, the direct investment from China to Japan
has also developed rapidly; however, the scale is relatively low. Moreover, the propor-
tion of China’s FDI to Japan in the total amount of outward direct investment in the
same period is less than 0.5%, which indicates that Japan has not become the main
target country of China’s FDI. In 2015, Japan’s FDI stock in China amounted to
101.82 billion U.S. dollars, accounting for 6.2% of China’s total FDI stock, ranking
first among all the FDI countries in China. However, Chinese enterprises’ direct
investment in Japan is still at a low level. China’s FDI stock in Japan was $2.94 bil-
lion, accounting for only 1.5% of Japan’s total FDI stock. The scale of Japan’s invest-
ment in China is 35 times that of China’s investment in Japan, and the two
countries’ two-way direct investment shows significant asymmetry.

The parameters in the full-sample estimate will change over time because of the
structural changes. The causal link between the Sino-Japanese BPR and FDI may be
unstable. To this end, the parameter stability is tested to determine whether there is a
structural change. As mentioned before, four statistical methods are performed to
examine the short-term stability of the above-mentioned VAR model parameters

Table 3. Full-sample Granger causality tests.
Bootstrap LR Test

Tests Statistics p-values

FDI inflows do not Granger cause BPR 0.226 0.616
BPR do not Granger cause FDI inflows 0.339 0.713
FDI outflows do not Granger cause BPR 0.461 0.765
BPR do not Granger cause FDI outflows 1.991� 0.098
TB does not Granger cause FDI inflows 1.064 0.378
LC does not Granger cause FDI inflows 0.530 0.224
TB does not Granger cause FDI outflows 4.854 0.745
LC does not Granger cause FDI outflows 2.854 0.353

Note: � denotes significance at the 10% levels.
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constituted by Sino-Japanese BPR, FDI inflows and outflows. The relevant results are
reported in Table 4. The Mean-F and Exp-F tests conclude that models from the
BPR, FDI inflows, outflows and the VAR system may gradually change over time.
The Sup-F tests show that there is a sudden shift in the Sino-Japanese BPR, FDI
inflows, outflows and the VAR system. The Lc test shows that the parameters obey
the random walk process (Gardner, 1969). In summary, the parameter stability test
shows that the parameters are significantly unstable among BPR, FDI inflows and
outflows. The result from the bootstrap full-sample test is unreliable due to the struc-
tural changes.

We turn to reexamine the nexus between BPR and FDI by using the bootstrap
sub-sample rolling window causality test. The structural changes can be tested when
the fixed window is allowed to scroll.3 Causality between BPR and FDI in distinct
sub-samples reflects the changes of the specific relationship under certain economic
backgrounds. Through this method, we can assess whether BPR has an important
influence on FDI or vice versa and whether that effect is temporary or permanent.
These rolling estimates move from 2005:07 to 2018:05 after trimming 24-month
observations. Furthermore, we also calculated the corresponding coefficients of the
VAR model to explore whether the influence of BPR on FDI (or the influence of FDI
on BPR) is positive or negative.

Figure 2 reports the rolling bootstrap p-values with the null hypothesis that FDI
inflows do not affect BPR. Similarly, Figure 3 presents the null hypothesis that FDI
outflows do not Granger cause BPR. In light of Figures 2 and 3, the null hypothesis
is not rejected in all the sub-periods, indicating that both FDI inflows and outflows
do not affect BPR. China is unlikely to sacrifice core interests to attract foreign
investment. The basic security interests of countries outweigh the economic losses
that they may suffer due to the withdrawal of FDI (Sorens and Ruger, 2014). At the
same time, the Chinese Foreign Ministry has repeatedly repudiated the probability
that Sino-Japanese economic cooperation would change its sovereignty claims.
Although FDI inflows and outflows can help promote Sino-Japanese collaboration,
the Chinese government cannot compromise on the issue of sovereignty. Therefore, if
there is a political conflict, the two countries will still be hostile to safeguard their
respective core interests. The loss of FDI offers only a weak motivation to avoid con-
flict (Sorens and Ruger, 2014). In addition, the government’s accommodation and the
increasing liberalization have also led to anti-Japanese nationalism, which will not be
weakened by mutual economic dependence (He, 2007). The result is not under the
model of Polachek et al. (2007), who argues that FDI is conducive to improving BPR.

Table 4. Parameter stability tests.
BPR equation FDI inflows equation FDI outflows equation VAR system

Tests Statistics p-value Statistics p-value Statistics p-value Statistics p-value

Sup-F 73.735�� 0.011 88.675��� 0.000 78.356��� 0.000 99.534��� 0.000
Mean-F 67.634��� 0.007 38.634��� 0.002 47.673��� 0.001 57.534��� 0.001
Exp-F 28.635��� 0.003 45.645��� 0.001 59.356��� 0.000 69.523��� 0.000
Lc
b 6.234��� 0.001

Notes: We calculate p-values using 10,000 bootstrap repetitions.�� and ��� denote significance at the 5% and 1% level, respectively.
Hansen-Nyblom parameter stability test for all parameters in the VAR jointly.
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According to Figures 4 and 5, the null hypothesis that BPR do not Granger cause
FDI inflows is rejected in the sub-sample periods of 2010:10–2011:02 and
2016:05–2017:11. It can be noticed in Figure 5, that both positive effects
(2010:10–2011:02) and negative effects (2016:05–2017:11) occur from BPR to FDI
inflows. The result of 2010:10–2011:02 presents that FDI inflows will suspend or rap-
idly reduce once Sino-Japanese political relations deteriorate. That is, Japanese

Figure 2. Bootstrap p-value of rolling test statistic testing the null that FDI inflows do not Granger
cause BPR.

Figure 3. Bootstrap p-value of rolling test statistic testing the null that FDI outflows do not
Granger cause BPR.
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companies that depend heavily on the Chinese economy are more vulnerable to the
adverse effects of the intensification of political conflicts between China and Japan.
On 7 September 2010, two Japanese coastguard vessels collided with a Chinese fishing
boat in disputed waters near Diaoyu Island, which cause major Sino-Japanese political

Figure 4. Bootstrap p-value of rolling test statistic testing the null that BPR do not Granger cause
FDI inflows.

Figure 5. Bootstrap estimates of the sum of the rolling window coefficients for the impact of BPR
on FDI inflows.
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conflict. As outlined by Li and Vashchilko (2010), the quality of BPR affects invest-
ment flows by influencing government policies and changing investors’ expectations
of political risks; hence, political conflicts reduce FDI inflows. In addition, political
conflicts may influence corporate value through state intervention and consumer
rebound (Fisman et al., 2014). The Chinese government’s intervention is likely to be
an important mechanism influencing Japanese companies’ investment decisions
because the government could threaten to prevent or withdraw investment inflows as
a negotiating tool in the background of sovereignty disputes.

The result of 2016:05–2017:11 presents that Sino-Japanese political conflict favors
the expansion of FDI inflows. This contrasts sharply with the conclusion that the pol-
itical conflict described above jeopardizes FDI inflows. Since the reform and opening,
the Chinese government has continuously improved the investment environment and
utilized foreign capital on a large scale. The desire of developing countries to appeal
to and safeguard FDI inflows may have an important influence, the high level of inte-
gration and economic interdependence may generate common interests between pro-
vided and recipient countries (Lee and Mitchell, 2012). On the one hand, FDI inflows
are beneficial to the host country (China). Specifically, the benefits are reflected in
the following aspects. First, FDI can bring advanced technology, management experi-
ence and human capital to the host country. Some of these may be non-competitive
products that can be shared by local companies (Polachek et al., 2005a; Yahya, 2016).
Second, FDI inflows can significantly increase the level of per capita income in the
host country. Multinational companies provide training for workers in host countries,
and if they switch employers, productivity gains may benefit local companies
(Garland and Biglaiser 2009). Third, foreign capital raises the fiscal revenue of the
host country by paying corporate tax. These incomes can be used to improve people’s

Figure 6. Bootstrap p-value of rolling test statistic testing the null that BPR do not Granger cause
FDI outflows.
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living standards (Ali and Guo, 2005; Jensen, 2006; Markusen and Venables, 1999). In
summary, China’s FDI inflows make a significant impact on the process of social and
economic development in terms of various channels such as technology spillover,
capital flows, etc. (Zhang, 2005). Apart from this, the Chinese government has always
adhered to the policy of economic liberalization and emphasized that job creation is
the goal of foreign investment. The government would be averse to harm corpora-
tions with foreign capital that generates local jobs. As pointed out by Fisman et al.
(2014), foreign companies that employ more workers are relatively immune to Sino-
Japanese tensions. On the other hand, as long as China does not adopt a clear boy-
cott policy, Japanese companies will still increase their investment in China. Because
through investing abroad, multinational corporations can make use of local resources
and evade trade barriers. Such outward investment activities can promote the socio-
economic development of the home country (Polachek et al., 2007).

We have also examined the causality from BPR to FDI outflows, which is high-
lighted in Figures 6 and 7. It reveals that BPR has an important influence on FDI
outflows in sub-sample 2010:08–2012:04 and 2014:09–2014:11. Figure 7 shows that
BPR exerts negative effects on FDI outflows in these two sub-sample periods. During
the same period of deterioration in BPR, the economic relationship between China
and Japan became increasingly interdependent. The suspension of investment will
reduce incomes in many industries and ultimately slow down economic growth
(Bussmann, 2010). To promoting the welfare of the entire country, the Chinese gov-
ernment will not take economic measures even if a political conflict occurs so that
FDI outflows may increase in the case of deterioration in BPR. As Koo (2009) points
out that the alleged ‘‘cold politics and hot economics’’ has become an essential char-
acteristic of Sino-Japanese relations. Multinational corporations will put pressure on

Figure 7. Bootstrap estimates of the sum of the rolling window coefficients for the impact of BPR
on FDI outflows.
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governments to peacefully resolve disputed issues, which will encourage further
mutual investment between disputing countries (Lee and Mitchell, 2012). Therefore,
even if there is a political conflict between China and Japan, Chinese companies will
not easily give up their investment in Japan.

By the bootstrap rolling window causal test, we establish that the BPR is not the
Granger cause of FDI more than half of the time. While BPR brings about temporary
influence in FDI, in most cases, it does not have a permanent impact. This indicates
that causal relationships are complicated and depend on whether the investor has
enough determination to sacrifice its interests to serve the country’s politics. First,
compared with trade and short-term capital flows, FDI has a long-term characteristic.
We argue that the existence of sunk costs makes it impossible for investors to with-
draw investments arbitrarily (Lee 2008; Polachek et al., 2005b). Investors lack the
motivation to link political relations and economic activities in an era of globaliza-
tion. Hence, aggregate FDI flows are unaffected by the deterioration of political rela-
tions. Second, although BPR can influence FDI, whether foreign capital enters
depends more on the location superiority of the host country, such as market size,
institutional quality, human capital stock or preferential FDI policies (Ali and Guo,
2005; Desbordes and Vicard, 2009; Sun et al., 2002; Swain and Wang, 1997; Yahya,
2018; Zhang and Markusen, 1999; Zhang, 2001; ). China has abundant labor resour-
ces and low cost, which are the unique advantage of attracting foreign capital inflows.
Preferential policies for foreign investment, high purchasing power and good invest-
ment environment make China the preferred destination for global investment.
Unlike in China, Japan’s location advantage lies in technology. Chinese enterprises’
investment in Japan can obtain advanced technology directly, which is exactly what
China lacks. Therefore, compared with these investment location advantages, the
impact of BPR on FDI is negligible. Third, prospective investors consistently predict
the impact of political relations on investment returns. When companies predict a
high political risk, they might decrease the ex-ante investment before conflict occurs
(Li, 2006). Newland and Govella (2010) find that investors appear to have factored
the possibility of occasional Sino-Japanese tensions into their investment decisions, an
incident that might be a serious shock in BPR appears to be perceived as “business as
usual” for Japanese investors. Finally, the political conflict between China and Japan
is overall controllable, so BPR will not have much impact on FDI. On the one hand,
as an ally of Japan, the U.S. will exert pressure on Japan to prevent a long-term
antagonism with China, thereby guaranteeing that Sino-Japanese political conflicts
remain controllable (Blanchard 2000). On the other hand, both governments hope to
minimize political conflicts, worrying that Sino-Japanese nationalism will evolve into
a large-scale destabilizing movement which might cause the disruption of bilateral
economic relations (Deans 2000; Downs and Saunders 1999; Koo, 2009;
Suzuki, 2007).

In addition, we have also considered the important role of bilateral investment
treaties (BITs). The signing of BITs is conducive to reducing the diplomatic risks
faced by foreign investors because they can prosecute the host country via inter-
national arbitration (Elkins et al., 2006; Neumayer and Spess, 2005). On 27 August
1988, China and Japan signed the “Agreement between the People’s Republic of
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China and Japan Concerning the Encouragement and Reciprocal Protection of
Investment.”4 In the context of the unstable Sino-Japanese political relations, BITs
can minimize the adverse effects on Japanese or Chinese companies. In summary, the
impact of BPR on FDI should not just be thought out from the positive and negative
connection. We must also consider special events or economic backgrounds in order
to assess complex Sino-Japanese relations accurately.

Figure 8 reports the rolling bootstrap p-values with the null hypothesis that the
leader’s visit does not affect FDI inflows (outflows). In light of Figure 8, the null
hypothesis is rejected in most sub-periods, indicating that a leader’s visit can promote
FDI inflows and outflows. On the one hand, high-level mutual visits can provide a
series of investment contracts and agreements for home country enterprises to invest
in host countries through peaceful consultations or diplomatic pressures, reducing the
negotiation and transaction costs of multinational enterprises to enhance the confi-
dence of entrepreneurs to increase investment (Zhang and Jiang, 2012). On the other
hand, due to the instinctive principle of risk aversion, home enterprises tend to iden-
tify with and follow similar bilateral political activities, and regard high-level mutual
visits as a sign of bilateral friendship. This kind of political interaction provides enter-
prises with relatively high property rights protection capabilities, strengthens the con-
fidence of home-based enterprises in overseas investment, and primarily promotes
the reinvestment behavior and expansion of investment scope (Yang et al., 2016).

Figure 9 reports the rolling bootstrap p-values with the null hypothesis that diplo-
matic conflict does not affect FDI inflows (outflows). We can see that the null
hypothesis is not rejected in most sub-periods, implying that diplomatic conflicts
have no significant negative effect on the expansion of FDI inflow and outflow. Due
to the inconsistent interests between countries, China and Japan often have some dip-
lomatic conflicts, such as territorial disputes, human rights issues, historical issues
and so on. First of all, when the national interests of the home and host country are
inconsistent and a diplomatic conflict occurs, considering the overall national inter-
ests, the host country rarely resorts to directly obtaining the property rights of invest-
ors in the home country (Blanchard 2000). Second, entrepreneurs will also make
reasonable expectations of diplomatic relations (Li, 2006; Newland and Govella,

Figure 8. Bootstrap p-value of rolling test statistic testing the null that leader’s visit do not
Granger cause FDI inflows (outflows).
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2010). If the expected diplomatic conflict is short-lived, they will not easily with-
draw investment.

At the same time, entrepreneurs will also exert pressure on the government to
reduce the adverse impact of diplomatic conflicts on investment. Japanese entrepre-
neurs have felt that the deterioration of Sino-Japanese diplomatic relations is not con-
ducive to the development of economic relations between the two countries (Li,
2006). A survey of 200 major Japanese enterprises conducted by a French bank in
2004 showed that 80% of respondents believed that diplomatic tensions are having a
negative impact on Sino-Japanese economic and trade relations. Under these circum-
stances, Japanese entrepreneurs have exerted pressure on the Prime Minister to pro-
tect their economic interests. On August 31, 2004, the chairman of the Japan
Federation of Economic Organizations, Okuda Shuo, said that there is no high-level
dialogue in Sino-Japanese relations and hoped that the Prime Minister will take
necessary measures to ease the diplomatic conflict. Facing the pressure of the business
circles, the Prime Minister of Japan has held many meetings with Chinese leaders.

7. Conclusions

This study tests the causality between BPR and FDI to highlight whether BPR can
affect FDI inflows or outflows, using the case of Sino-Japanese relations. The full-
sample causality test suggests that there is no causal relationship between BPR and
FDI inflows, FDI outflows do not Granger cause BPR either, but BPR do Granger
cause FDI outflows. Considering that the parameters are unstable, we then adopt a
time-varying rolling window estimate to reexamine the dynamic causality. Our result
confirms that BPR has both positive and negative influences on FDI inflows in differ-
ent sub-stages, but only negative impacts on FDI outflows. It indicates that we ought
to integrate it with the actual situation of Sino-Japanese relations. Meanwhile, we
have not find the impact of both FDI inflows and outflows on BPR. The finding is
not aligned with the model of Polachek et al. (2007) who think that the influence of
FDI on BPR is stable and negative. We also divide the BPR into two dimensions:
leader’s visits and diplomatic conflicts to examine the role of specific political actions.
Leader’s visits can significantly increase FDI inflows and outflows, but diplomatic

Figure 9. Bootstrap p-value of rolling test statistic testing the null that diplomatic conflict do not
Granger cause FDI inflows (outflows).
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conflicts have less impact on FDI. Given this, we suggest that the Chinese govern-
ment should increase investment by establishing closer political relations with key
FDI partners (Desbordes, 2010). Both China and Japan need to view each other
objectively and strengthen bilateral cooperation (e.g., sign cooperation documents and
eliminate investment barriers) to promote the common development of the two
economies. Enhancing mutual visits and dialogue among national leaders is an effect-
ive way to promote foreign investment, realize the rational allocation of global
resources and the sustainable development of the Sino-Japanese economy.

There are several contributions to this study. First, this paper is a pioneering effort
to probe the causal nexus between BPR and FDI based on Sino-Japanese relations.
Results indicate that there is a significant one-way causal nexus from the BPR to FDI
in some sub-periods. However, the role of FDI in BPR is not significant. These find-
ings are inconsistent with the model of Polachek et al. (2007), showing that the
increased FDI is conducive to encouraging the government to improve BPR. In the
event of a severe world economic situation, Chinese and Japanese governments
should seek the common ground of economic interests in order to promote the
sound development of political relations. Policymakers should also actively consider
the role of political relations in promoting FDI and resolve economic disputes
through political means. Second, the existing literature exclusively turns to account
the full-sample causality estimation. The result may not be accurate because the time-
varying property is not considered. Structural changes can make the dynamic causal-
ity of time series unstable between different sub-stages (Su et al., 2017; Su, Khan,
et al., 2019). We apply the bootstrap rolling window technology to revisit the
dynamic causal nexus, this method providing more plausible causal inferences about
the relationship between BPR and FDI and drawing a more realistic conclusion.

Notes

1. In this article, FDI inflows refers to Japanese enterprises’ investment in China, FDI
outflows refers to Chinese enterprises’ investment in Japan, FDI refers to both FDI inflows
and FDI outflows.

2. The Institute of International Relations of Tsinghua University has quantified the Sino-
Japanese bilateral relationship since January 1950. The database has been updated to May
2018. The database can be obtained from http://www.imir.tsinghua.edu.cn/publish/iis/
7522/index.html

3. To prove the result of this study is robust, we also use the window widths of 20-, 30- and
36- months to explore the causality, and the results are similar with the 24
month window.

4. For details of the treaty, refer to the Ministry of Commerce of the People’s Republic of
China, Department of Treaty and Law.
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