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Abstract: The purpose of this study is to examine the impact of institutional quality on foreign direct
investment (FDI) using panel data of 117 countries around the world from the period of 2001 to
2018. To enhance the accuracy of the estimation results, this study includes various statistical tests
to select the estimation method that best fits the sampling data used in this study. Furthermore,
while the robust standard error is applied to correct the problem of heteroscedasticity, this study
addresses the potential endogeneity problem by system GMM estimation. The results indicate
that the improvement in institutional quality significantly and positively contributes to FDI. More
importantly, the results also reveal that economic integration has improved the role of institutional
quality, indicating that the promotional effects of institutional quality on FDI are greater in economic
integration areas. The results also suggest that the launch of China’s Belt and Road Initiative has
greatly enhanced the promotional effects of institutional quality on FDI. The findings of this study
offer policy implications for policymakers to take measures to improve institutional quality and
thereby to enhance FDI and further accelerate the formation of economic integration in a more
sustainable way.

Keywords: institutional quality; foreign direct investment; panel data model; economic integration;
Belt and Road Initiative

1. Introduction

The world today is in a period of tremendous development, change and transition,
and the governments of most countries are paying more and more attention to economic
integration [1,2]. Based on the World Bank, all countries and principalities in the world
except 12 island countries have participated in at least one Regional Trade Agreement
(RTA), with an average of five for each country or region. This implies that there is a
new scenario of economic integration. In the process of building a sustainable open
economy, the formation of capital is vital, especially for foreign direct investment (FDI) [3].
Previous studies have found that attracting FDI may serve as an effective way to reach the
Sustainable Development Goals (SDGs) for 2030, because FDI is a fundamental stimulus
to a nation’s sustainable economic growth [4]. For that reason, substantial studies have
examined the roles of FDI from the perspectives of technology transfer, the productivity
of domestic firms, and capital accumulation, as well as total factor productivity (TFP) [5],
which implies that the issues about FDI have been increasingly highlighted, especially
under the context of economic integration and sustainable development.

With the development of neo-institutional economics, substantial studies have ad-
dressed the roles of institutional quality in sustainable and healthy development. Institu-
tions are designated as a series of rules that shape economic behaviors, which are of great
help to economic sustainable development [6]. High institutional quality may optimize
economic growth in various ways and then influence the progress of constructing an open
economy worldwide. Having domestic favorable economic institutions and high institu-
tional quality is often considered to be crucial for attracting capital inflows and establishing
balanced economic structures, as well as stable long-run growth [7]. Therefore, countries
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with high institutional quality will develop more sustainably, especially under the context
of an open economy. The world includes both countries with satisfactory institutional
quality such as Australia and countries with unsatisfactory institutional quality such as
Zimbabwe, which shows the complexity of institutional quality in different countries.
The differences in institutional quality among different countries have become a crucial
factor affecting FDI activities and sustainable development, mainly through the costs of
investment risks and macroeconomic risks [8]. Unlike previous research, this study aims
to investigate the impact of institutional quality on FDI, and further examines the policy
effects of economic integration, and the role of China’s Belt and Road Initiative (BRI) in
this process.

This study is well-positioned to contribute to the literature on institutional quality and
FDI in at least three ways. First, this study incorporates most countries across the world
into the sample data, avoiding the shortcomings of existing studies that only consider a few
countries or the member countries of some economic integration organizations. Second, this
study employs a linear logarithmic model, which has a semi-elasticity explanation. Third,
this study uses dummy variables to investigate whether the effects of the improvement
in institutional quality will be greater in economic integration areas such as OECD and
BRICS, which proves the existence of promotional effects in economic integration regions.
Moreover, unlike most extant literature using the difference-in-differences (DID) to estimate
policy effects on economic growth, this study utilizes DID to investigate whether the launch
of the BRI has promotional effects on FDI, which gives richer implications for sustainable
development.

The rest of this paper is organized as follows. Section 2 reviews related literature.
Section 3 proposes hypotheses and displays the model specification, variable definitions
as well as the statistical description of the sample data. Section 4 empirically examines
the roles of institutional quality in FDI. Section 5 carries out further discussion on the
effects of economic integration and the BRI. The first analysis is to investigate whether the
promotional effects of institutional quality on FDI will be greater in economic integration
areas, and the second is to examine whether the launch of the BRI has a promotional effects
on institutional quality. Section 6 offers conclusions and puts forward the underlying policy
implications.

2. Literature Review
2.1. Literature on Institutional Quality

Concerning institutional quality, prior studies have shed light on three perspectives, namely,
the relationships between economic growth, income gaps, and mergers and acquisitions.

First, previous studies about the associations between institutional quality and eco-
nomic growth can be retrospect to the emergence and development of institutional eco-
nomics. Several studies have confirmed that the more advanced a country’s institutions,
the better its economic development. For instance, institutional quality is considered to
be conducive to promoting the growth rate of GDP through the productivity of using
resources and the maintenance of the law [9]. Nevertheless, the roles of institutional quality
in economic growth are various, and the detailed effects also depend on other factors
such as income level [10]. Moreover, it is argued that there is a reverse causality—that is,
economic growth also causes the improvement of institutional quality [11]. Additionally, it
is indicated by threshold models that the factors affecting economic growth take effect only
when a threshold level of institutional quality has been reached [12].

Second, on the associations between institutional quality and the inequality of income
distribution, most previous studies have suggested that higher institutional quality will
decrease the income gap [13]. Specifically, improvements in most aspects of institutional
quality, such as illegal behaviors, democratic accountability, and administrative quality,
serve to decrease the inequality of income distribution. In particular, by employing thresh-
old regression, previous studies also indicate a threshold effect of institutional quality on
the income gap [14]. The results reveal that related factors tend to alleviate the degree of
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income inequality only when a certain threshold value of institutional quality has been
reached.

Third, as to the impact of institutional quality on mergers and acquisitions, previous
research has shown that if the target country or home country has weaker institutional
quality, the likelihood of successful mergers and acquisitions tends to decrease [15]. The
institutional quality of the host country and the home country is also important in mergers
and acquisitions [16]. Moreover, some researchers employed the gravity model and claimed
that although institutional quality plays a decisive role in mergers and acquisitions, this
significant effect may disappear when transacting among the countries with similar stages
of economic development [17].

2.2. Literature on FDI

Prior studies primarily shed light on three issues of FDI, mainly on the determinants of
FD], the associations between FDI and economic growth, and the spillover effects from FDIL.

First, prior studies have recognized the decisive factors of FDI. Previous studies have
suggested that FDI is decided by the degree of political risk, cultural approach, market scale,
and geographic distance of the host country [18]. Additionally, FDI is considered to be
affected by the degree of corruption [19], GDP and fiscal deficit [20], the exchange rate [21],
the return rate of FDI, the situation of infrastructure, the degree of openness [22,23], and
intellectual property protection [24].

Second, there is mixed evidence about the associations between FDI and economic
growth. It is claimed that FDI cannot contribute to economic growth directly but does so
indirectly through some related ways, such as human capital [25]. Generally, FDI plays
an uncertain role in promoting economic growth [26]. The roles of FDI vary with country-
specific characteristics. For example, when the host country follows free trade institutions
and has good human capital conditions, FDI is more inclined to promote economic growth,
and the promotional effects seem to rise over time and to be stronger in coastal than inland
regions [27]. Moreover, prior research also provides evidence that economic growth may
affect the inflows of foreign capital [28].

Third, substantial studies have focused on the spillover effects of FDI on technology,
domestic productivity, and knowledge. Concerning the spillover effects of FDI on technol-
ogy, technological spillovers from FDI will not arise until a worker is employed by a local
firm [29]. Simultaneously, pecuniary spillovers will not appear until foreign affiliates pay
skilled workers a higher salary to prevent them from hopping to local competitors. In terms
of the spillover effects from FDI on domestic productivity, positive productivity spillovers
from FDI will occur via contacts between overseas affiliates and their domestic suppliers in
upstream sectors [5]. Regarding the spillover effects from FDI on knowledge, Branstetter
(2006) employed Japan as an example and argued that FDI has a positive spillover that
positively contributes to the spread of knowledge [30].

2.3. Literature on the Relationship between Institutional Quality and FDI

First, on the basic relationships between institutional quality and FDI, substantial stud-
ies have concluded that institutional quality significantly and positively affects FDI [31].
Second, prior studies primarily employed various data to investigate the effects of vari-
ous indicators of institutional quality on FDI. According to political risk, it is suggested
that among the indicators measuring institutional quality, political stability, internal and
external clashes, corruption and ethnic pressures, legitimacy and order, democratic account-
ability of politics, and quality of authority are all decisive factors of foreign investment
inflows [32]. Regarding institutional distance, institutional proximity between the home
country and host country matters [33]. Meanwhile, the most crucial institutional aspects
affecting FDI are related to property rights [34]. Third, the associations between institu-
tional quality and FDI have also been investigated in more detailed fields. It is indicated
that Chinese domestic firms situated in areas with a higher level of FDI are more likely to
benefit from preferential institutional policies and higher institutional quality, such as a
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lower degree of tax and fee duties, and better legal safeguards [35]. Focusing on the BRICS
economies and dividing FDI into two categories according to different purposes, namely
being motivated by a market-seeking purpose and not, it is suggested that the effect of
institutional quality in these two kinds of FDI is various. Based on samples from MENA
countries, institutional variable is a key determinant of FDI inflows [36].

From the perspective of promotional effects, previous studies have found that the
regional integration process, such as Regional Integration Agreements (RIAs) and Bilateral
Investing Treaties (BITs), may promote the positive effect of institutional quality on FDI [37].
Specifically, for RIAs, institutions in those regions with deeper integration processes might
have greater effects than shallower ones. This is mainly because RIAs decrease the gaps in
institutions among countries, make the economic distance closer, and improve investment
confidence [38]. For BITs, they promote developing countries” FDI inflows once a certain
degree of institutional quality is reached [39], because BITs tend to complement institu-
tions and make institutional quality sounder. However, for countries with unsatisfactory
institutional quality, BITs turn to substitute institutions. Furthermore, the promotional
effects of RIAs are larger than BITs [40]. The economic integration agreements between
two regions with many political barriers may turn Pareto-inefficient into Pareto-efficient,
thereby decreasing institutional challenges [41].

2.4. Literature Gaps

Although previous research has made great efforts in the field of FDI-related issues,
there are still limitations. To begin with, previous studies measure institutional quality in
various ways, generating inconsistent or conflicting results. Second, prior studies have
primarily shed light on specific detailed fields, but this fails to provide a comprehensive
discussion. Finally, few studies focus on detailed policies such as economic integration and
especially the BRI as promotional factors for evaluating the policy effects of institutional
quality on FDI. Therefore, this study bridges the existing gap in the stock of knowledge and
enriches the literature on the relationships between institutional quality and FDI, and is of
high importance for OECD, BRICS, and the BRI countries to promote economic integration.
This study is also beneficial to fill the gaps concerning the roles of the BRI in FDI. Thus,
this study can be informative for policymakers, investors, and companies to formulate
effective measures to improve institutional quality and thereby to enhance FDI and further
accelerate the formation of economic integration sustainably.

3. Methodology and Data
3.1. Hypotheses

According to the discussion of the extant literature above, the institutional quality
may be vital in appealing to FDI in that favorable administration infrastructure, such
as high productivity, is regarded as playing a pivotal role in introducing sustainable
foreign investment. On the contrary, low institutional quality, such as poor administrative
institutions, will generate extra expenses when investing in overseas countries, given, for
instance, the cost of political risks and corruption [42]. Thus, this study puts forward the
following hypothesis:

Hypothesis 1 (H1). The improvement in institutional quality plays a significantly positive role in
promoting FDI.

The goal of economic integration is to share the economic markets of member countries
through the establishment of free trade areas and customs unions [43]. In economic
integration areas, more than two countries gradually transfer part or even all of their
economic sovereignty, employ uniform economic policies, and shape exclusive economic
groups. In the context of economic integration, the flows of FDI among countries have
been increasing [44]. In an economic integration area, all countries enjoy a high degree of
facilitation of FDI, which is conducive to the sustainable flows of foreign capital [45]. For
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instance, China launched the BRI in 2013, and it links China with three broad continental
areas, connecting the countries along the Belt and Road and dramatically promoting the
sustainable flows of international capital [46]. Thus, this study proposes the following
hypotheses:

Hypothesis 2 (H2). The promoting effects of institutional quality on FDI are greater in economic
integration areas.

Hypothesis 3 (H3). The launch of the BRI positively and significantly contributes to FDI.

3.2. Model Specification and Variables

This study aims to investigate the impact of institutional quality on FDI, and the
baseline model is specified as follows:

Infdiy = wy +waqinsquay + Brlngdppciy + Boinflacpiy
+Bzlaborpar; + Bapatentapp;; + Bsnatural; D
+Belngoodexp;s + €

where i stands for the country, t denotes the year, and ¢ is the error term. fdi and insqua
denote FDI and institutional quality, respectively. To make the magnitudes of FDI and the
institutional quality identical, this study takes the natural logarithm form of the stock of
FD], represented by Infdi. Moreover, the advantage of natural logarithms is that the model
has a semi-elastic interpretation.

To quantify institutional quality more adequately, this study follows the usual practice
and employs the sum of ten indicators (see Table 1) [31]. Data on the stock of FDI were
collected directly from the World Bank Database. Moreover, since the stock of FDI is
still affected by many other factors, this study also incorporates related control variables
to alleviate omitted variable problems. Accordingly, we chose 6 control variables: the
GDP per capita (gdppc), the annual inflation rate measured through CPI (inflacpi), the
total natural resources rent (natural), the labor participation rate (Iaborpar) [38], the patent
application volume (patentapp), and the exports (goodexp) [47]. We selected patents as a
control variable is because most of the investments flowing into developed countries or
high technology-intensive industries are for the purpose of seeking advanced technology
or new knowledge, so the technological innovation capabilities and innovative behaviors
of domestic enterprises (mainly reflected in patents) inevitably affect FDI inflows [48]. For
GDP per capita and exports, we used their forms of natural logarithms, represented by
Ingdppc and Ingoodexp, respectively, to make magnitudes closer to insqua. All the variables
are detailed in Table 1.

3.3. Data Description

The dataset was collected from the American Heritage Foundation Database and
the World Bank Database. Due to the limitation of data availability, we incorporated the
panel data of 117 countries around the world from 2001 to 2018. To be more specific, in
these sampling countries, 84 are developing countries and 33 are developed countries
(see Table 2). Regarding the developing countries, there are 12 countries in East Asia and
the Pacific, 17 countries in Europe and Central Asia, 20 countries in Latin America and
the Caribbean, 14 countries in the Middle East and North Africa, 5 countries in South
Asia, and 16 countries in Sub-Saharan Africa. In this study, all of the developed countries
are members of the Organization for Economic Co-operation and Development (OECD).
Therefore, the sampling countries in this study are highly representative.
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Table 1. Variable specification.

Variables Indicators Code Calculation Method Sources
The sum of commercial
freedom, trade
freedom, fiscal freedom,
government
expenditure, currency American Heritage
Independent Variable Institutional quality insqua freedom, investment . &
. . Foundation Database
freedom, financial
freedom, property
rights, trade-off index,
and labor freedom
index
. The natural logarithm form of . . .
Dependent Variable stock of FDI Infdi Obtained directly World Bank Database
The natural logarithm form of . .
GDP per capita Ingdppc Obtained directly
The annual inflation rate . .
. Obtained directl
Control Variables measuring through CPI inflacpi ained directy World Bank Database
The labor participation rate laborpar Obtained directly
The patent application volume patentapp Obtained directly
The total natural resources rent natural Obtained directly
The natural logarithm form of Ingoodexp Obtained directly
export scale
Note: All variable names are italized in the table.
Table 2. The 117 countries used in the sample.

Country Name Country Name Country Name Country Name Country Name Country Name
Albania Colombia Haiti Macedonia Panama Syria
Algeria Costa Rica Honduras Madagascar Pap ua New Tajikistan

Guinea
Armenia Croatia Hong Kong Malawi Paraguay Tanzania
Australia Cyprus Hungary Malaysia Peru Thailand
Austria Czech Republic Iceland Malta Philippines The Bahamas
Bahrain Cote d'Ivoire India Mauritius Poland Tunisia
Bangladesh Denmark Indonesia Mexico Qatar Turkey
Barbados Djibouti Ireland Moldova Romania Uganda
Belarus Dommlc.an Israel Mongolia Russia Ukraine
Republic
Belgium Ecuador Italy Montenegro Rwanda United Kingdom
Bolivia Egypt Jamaica Morocco Samoa United States
Bosnia ar}d El Salvador Japan Namibia Saudi Arabia Uruguay
Herzegovina
Botswana Estonia Jordan Nepal Singapore Venezuela
Brazil Ethiopia Kazakhstan Netherlands Slovakia Vietnam
Bulgaria Finland Kenya New Zealand Slovenia Yemen
Burkina Faso France Kyrgyz Republic Nicaragua South Korea Zambia
Cambodia Germany Latvia Nigeria Spain Zimbabwe
Canada Ghana Lebanon Norway Sri Lanka
Chile Greece Lithuania Oman Sweden
China Guyana Luxembourg Pakistan Switzerland

Table 3 presents the descriptive statistics. The sample size is 2028 since the data of some
variables are missing. Therefore, the panel data used in this study are not balanced. For
the dependent variable, the stock of FDI, the mean value is 10.0170, and the minimum and
maximum values are 2.7670 and 15.6100, respectively, suggesting significant differences in
FDI among various countries. Regarding the independent variable of institutional quality,
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the mean value is 63.1960, and the standard deviation is up to 9.8440, which reveals that the
countries with various levels of institutional quality are included in this study. Moreover,
GDP per capita ranges from 19.4250 to 30.6510, which indicates that both high-income and
low-income countries are incorporated, as well. For the variable of the inflation rate, the
mean value is 5.3030, and the minimum and maximum values are —30.8560 and 72.7400,
respectively. Moreover, there are significant differences in the total natural resources rent
among sampling countries, ranging from 0.0000 to 55.3120. The average of the patent
application is low, with a mean value of 1.1379.

Table 3. Descriptive statistics.

Variables Obs. Mean Std. Devw. Min Max
insqua 2028 63.1960 9.8440 21.4000 90.2000
Infdi 2028 10.0170 2.1930 2.7670 15.6100
laborpar 2028 69.7430 18.7440 8.8700 100.6160
Ingdppc 2028 24.9530 2.0270 19.4250 30.6510
inflacpi 2028 5.3030 7.3990 —30.8560 72.7400
natural 2028 5.4400 8.6270 0.0000 55.3120
patentapp 2028 1.1379 6.6401 0.0001 124.5709
Ingoodexp 2028 23.5590 2.2310 16.2620 28.5140

Note: All variable names are italized in the table.

To ensure that collinearity was not a major issue here, we conducted a correlation
coefficients test (see Table 4). The results indicate that this study did not need to concern
the problems caused by the collinearity, because most of the correlation coefficients are
smaller than 0.3.

Table 4. Correlation coefficient matrix.

Variables insqua Infdi laborpar Ingdppc inflacpi natural patentapp Ingoodexp
insqua 1
Infdi 0.2651 *** 1
laborpar 0.1684 *** 0.1350 * 1
Ingdppc 0.3091 *** 0.2278 *** 0.0110 1
inflacpi —0.2561 ***  —0.1942 *** —0.0150 —0.1342 *** 1
natural —0.2683 **  —0.1179***  —0.2371**  —0.0612 ***  0.2042 *** 1
patentapp 0.0424 * 0.2642 *** 0.0581 *** 0.1671**  —0.0783 ***  —0.0743 *** 1
Ingoodexp 0.2937 *** 0.3013 *** 0.1071 0.3461 ***  —0.1424 *** 0.0130 0.2431 *** 1

Notes: All variable names are italized in the table. *** and * stand for the significance levels of 1% and 10%, respectively.

4. Empirical Results
4.1. The Test of Estimation Specification

Utilizing the panel data of 117 countries from 2001 to 2018, we econometrically
investigated the effects of institutional quality on FDI. To avoid the estimation bias from
non-stationary panel data series, especially for the inaccurate estimation results by spurious
regressions, we appropriately performed a unit root test and a cointegration test. (The
unit root test and cointegration test require the data to be a balanced panel. To meet the
requirement, this study excludes a few clusters that there are missing values.) In detail,
the approaches of LLC test, HT test, Breitung test, IPS test, and Fisher test were utilized to
examine whether the panel data used in this study were stationary. The null hypothesis of
these tests was that all the panels contain a unit root. The results of the unit root test are
displayed in Table 5. In terms of the unit root test, most of the first-order difference terms
were stationary under the tests with comprehensive methods. To ensure that the estimates
conducted in this study were not spurious regressions, a cointegration test was carried
out through the approaches of the Pedroni test and the Westerlund test. Accordingly, the
results of the cointegration test statistically rejected the null hypothesis at a significance of
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1%. Thus, together with the results of the unit root test, the panel data series in this study
were appropriate be utilized to perform accurate and robust estimations, and there was no
spurious regression.

Table 5. Unit root tests.

Breitung

Variables LLC Test HT Test Test IPS Test Fisher Test
Infdi —6.0861 *** 0.8036 7.8671 2.9270 595.9076 ***
D.Infdi —19.7803 *** 0.2860 *** —8.4048 *** —13.7933 *** 459.2396 ***
insqua —8.8316 *** 0.5869 * —0.0251 —6.0622 *** 421.0387 ***
D.insqua —25.9855 *** 0.0156 *** —11.6607 *** —17.3620 *** 567.7297 ***
laborpar —9.5655 *** 0.6058 2.1374 —4.5565 *** 358.0652 ***
D.laborpar —25.5670 *** 0.0768 *** —14.8200 *** —16.8214 *** 576.3696 ***
Ingdppc —5.6163 *** 0.7454 3.4057 —3.0981 *** 429.1625 ***
D.Ingdppc —16.7432 *** 0.3539 *** —8.7420 *** —12.2034 *** 542 5381 ***
inflacpi —19.1671 *** 0.3605 *** —6.6789 *** —12.8295 *** 512.6505 ***
D.inflacpi —31.7407 *** —0.1372 *** —16.2044 *** —19.1731 *** 750.6611 ***
natural —7.8930 *** 0.5467 *** —1.0015 —5.9080 *** 495.6830 ***
D.natural —18.5085 *** —0.0351 *** —10.9835 *** —14.9475 *** 489.7913 ***
patentapp —11.1344 *** 0.3677 *** 31.7823 —2.0492 ** 396.7856 ***
D.patentapp —20.4389 *** 0.5941 30.0123 30.2285 343.9009 ***
Ingoodexp —7.8536 *** 0.7010 1.0424 —2.949( *** 487.8713 ***
D.Ingoodexp —21.4283 *** 0.1464 *** —13.0622 *** —15.3507 *** 548.9473 ***

Notes: All variable names are italized in the table. ***, **, and * represent the significance level of 1%, 5%, and
10%, respectively. All of the tests add individual fixed-effect and linear time-trend. To eliminate cross-section
correlation, the tests were conducted after subtracting the mean value of each cross-section. The operator of D
represents one order difference.

The estimation methods for the panel data incorporated the pooled Ordinary Least
Squares (OLS), the fixed-effect model, and the random-effect model. To enhance the
accuracy of the estimation results, it was necessary to test which estimation method was
appropriate for the sampling data used in this study. Concerning whether to choose pooled
OLS regression or the fixed-effect estimation model, this study employed an F-test to verify
the null hypothesis. (The null hypothesis is that all the intercept terms are not significant.)
The result indicated that F (116, 1904) = 68.5900, and the p-value was 0.0000. Hence, the
null hypothesis was significantly rejected, and pooled OLS regression was not suitable be
utilized for empirical estimation in this study. Regarding whether to use the random-effect
or the fixed-effect estimation, this study utilized the approach of the Hausman test. (The
null hypothesis is that the intercept term representing the individual heterogeneity is
irrelevant to all the independent variables.) The result showed Chi?(8) = 211.2800 and the
p-value was 0.0000. Thus, the null hypothesis of the Hausman test was statistically rejected,
as well. Therefore, this study employed the fixed-effect model to investigate the roles of
institutional quality in FDIL

4.2. Baseline Estimation Analysis

Table 6 presents the baseline estimation results. In Model (1), the control variables
are excluded and only the independent variable of the institutional quality is entered. All
of the control variables are incorporated in Model (2), and the R-squared is better than
that of Model (1). Moreover, the coefficient of insqua remains significantly positive at a
significance level of 1%. Therefore, the results indicate that institutional quality positively
and significantly contributes to FDI, as set forth in Hypothesis 1. The coefficients of the
labor force, GDP per capita, and the export of the goods were all significantly positive,
which was expected and conducive to FDL

Consistent with previous literature and economic intuitions, the coefficients of laborpar,
Ingdppc, and Ingoodexp were significantly positive [49,50]. However, it was surprising that
the coefficient of patentapp was significantly negative. This was mainly because of the
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endogeneity problem. In fact, the quantity of patents and FDI inflows were mutually
determined [51,52]. The endogeneity problem is addressed in Section 4.3.

Table 6. Regression results.

Variables

(W)

2

(3)

@

(5)

(6)

Infdi Infdi Infdi Infdi Infdi Infdi
s 0.0783 *+* 0.0208 *** 0.0783 *** 0.0208 *** 0.0101 *** 0.0033 **
7 (0.0055) (0.0028) (0.0144) (0.0076) (0.0034) (0.0014)
Laboroar 0.0383 *** 0.0383 *** ~0.0005
4 (0.0031) (0.0087) (0.0010)
- 1.0353 *** 1.0353 *** 0.8281 ***
8app (0.0347) (0.1031) (0.1596)
inflacpi 0.0014 0.0014 ~0.0001
P (0.0018) (0.0035) (0.0010)
vl —0.0050 * ~0.0050 ~0.0004
natura (0.0030) (0.0089) (0.0015)
~0.0028 —0.0028 ** 0.0016 *
patentapp (0.0022) (0.0014) (0.0008)
Ineoodex 0.3189 *** 03189 *** 0.0673 ***
goodexp (0.0322) (0.0955) (0.0197)
. 1.0937 *** 1.1440
LInfdi (0.1033) (0.1013)
4 ~0.0269 ~0.0773
L2 Infdi (0.1315) (0.1355)
. —0.2243 *** —0.2148 **+
L3.Infdi (0.0573) (0.0587)
, 0.0650 0.0415
Ld Infdi (0.0399) (0.0417)
Constant 5.0664 272938 5 opeam —27.2938 0.3940 ** —0.8181
(0.3477) (0.4686) (0.9094) (1.3951) (0.1601) (0.3434)
Obs. 2028 2028 2028 2028 1556 1556
R-squared 0.0961 0.7796 0.0961 0.7796
F-statistics/Wald’s test ~ 203.1600 962.1800 29.6300 206.8900 14,696.9000 12,030.1700

Notes: All variable names are italized in the table. ***, **, and * represent 1%, 5%, and 10% significance level,
respectively. In Models (1) and (2), the data in parentheses are standard errors, and these in Models (3) to (6) are
robust standard errors. From Models (5) to (14), dynamic generalized moment estimation and limited dependent
variable estimation are utilized, and hence, the R-squared statistics are not reported.

4.3. The Check of Heteroscedasticity and Endogeneity

Using the panel data of 117 countries from 2001 to 2018, we examined the impact of
institutional quality on FDI. Due to multiple cross-sectional panel data, there may have
been heteroscedasticity, which causes bias in model estimations. To produce more accurate
estimates, we applied the modified Wald’s test to further examine the heteroscedasticity.
The results showed the statistics of Chi? (117) = 32,395.8800 at a significance of 1%. There-
fore, the null hypothesis (The null hypothesis is that there is no heteroscedasticity.) of the
modified Wald'’s test was statistically rejected. Thus, we utilized robust standard errors
to eliminate the estimation bias from heteroscedasticity. In Model (3), only the variable of
institutional quality is added, and the coefficient remains statistically positive. In Model
(4), the control variables are included, as well. Accordingly, the results were unchanged.
Therefore, institutional quality has promotional roles in FDI, which indicates that the
results are consistent with Hypothesis 1.

Simultaneously, prior research suggests that FDI may have an elucidative effect on
the improvement of institutional quality [53]. Hence, there may have been an endogeneity
problem caused by a reverse causality in the above estimations. Therefore, the lag terms
of the FDI and the method of System GMM estimation were utilized. Concerning the
choice of the lag orders of the dependent variable of FDI, we took the current value of
the variable of FDI (Infdi) as the dependent variable and its first-order to sixth-order lag
terms as the independent variables, and the method of OLS regression was employed to
verify the significant levels of the lag-term coefficients [54]. The results showed that the
fourth-order lag term is not significant, and hence, the fourth-order lag was chosen as
the critical lag order. Moreover, we also examined whether there is a disturbance term
specific to second-order autocorrelation. The result of the Arellano-Bond test showed that
the p-value was 0.9370. Hence, the null hypothesis (The null hypothesis is that there is no



Sustainability 2021, 13, 11309

10 of 16

second-order autocorrelation of the disturbance term.) could not be statistically rejected.
Thus, the GMM estimations performed in this study were consistent.

Furthermore, we conducted an over-identification test to verify whether there were
excessive instrumental variables. The Sargan test showed that Chi? (955) = 822.0600 and the
p-value was 0.9990. Hence, the null hypothesis (The null hypothesis is that the instrumental
variables are appropriate.) could not be statistically rejected. Thus, the instrumental
variables involved in this study were appropriate. To be more specific, Model (5) is without
any control variables, which are instead introduced in Model (6). Nevertheless, in Models
(5) and (6), institutional quality positively contributes to FDI. In Model (6), the estimated
coefficient of institutional quality is suggested to be significantly positive as expected.
Therefore, after controlling the endogeneity and other factors remain unchanged, FDI
increased by approximately 0.33% for every unit improvement of institutional quality.
Thus, all results agree with Hypothesis 1. Moreover, after dealing with the endogeneity,
the signs of Ingdppc, patentapp, and Ingoodexp were all significantly positive, identical to
economic logic.

4.4. Robustness Check

To produce more robust and accurate estimates, we performed a comprehensive
robustness check. First, we divided the sampling countries into three subgroups in terms of
geographic location and re-estimated the relationship. Second, to remove the disturbance
of outliers by GDP per capita, we kept the samples of which the GDP per capita (Ingdppc)
was between the 10th percentile and the 90th percentile. Third, the alternative approaches
of the truncated estimation and the Tobit estimation were performed. Finally, to ensure that
the means of dealing with the ten indicators did not change the conclusion, we employed
the principal component analysis (PCA) to extract the principal component of the ten
indicators.

Since the population and land size are various for all geographic locations, and such
factors may affect the empirical results, we conducted regressions in terms of different areas
of countries’” locations to justify the robustness of the results. Following the methods of the
World Bank, we divided the 117 countries into three subgroups. The first group included
34 countries situated in East Asia, the Pacific, Europe, Central Asia, and South Asia, and
the second group incorporated 16 countries located in Sub-Saharan Africa. The third group
consisted of the remaining 67 countries. Accordingly, we re-estimated the GMM model
specifically for these three subgroups. Based on the results shown in Models (7), (8), and
(9) in Table 7, the coefficients of institutional quality were significant and positive. Thus,
the results were unchanged.

According to the results of descriptive statistics, the standard deviation of the variable
of GDP per capita (Ingdppc) was as high as 2.0270, which implies that there are substantial
differences in economic development among the 117 countries. To eliminate the estimation
bias from the outliers by GDP per capita, we dropped all countries that are very rich
(above 90th percentile of GDP per capita) or very poor (below 10th percentile of GDP per
capita). The results are displayed in Model (10). Moreover, the coefficient of insqua was still
statistically positive, implying that the results were unchanged.

Although the variable of FDI (Infdi) ranged from 2.7670 to 15.6100, in some countries,
its value was concentrated below e6.5. Therefore, we alternatively utilized the methods of
the truncated estimation and the Tobit estimation to re-estimate the impact of institutional
quality on FDI. In light of the results reported in Models (11) and (12) in Table 8, the
coefficients of institutional quality remained positive and significant.

Although it is a usual practice to measure institutional quality by the sum of the ten
indicators, there are still some concerns about the accuracy and robustness of this method.
To address this problem, we employed PCA to extract the principal component of the ten
indicators for every country and then used the total scores (represented by insqua_1) to
replace the original variable. The overall value of KMO was 0.7477, indicating that the
ten secondary indicators were adequate to conduct PCA. (Subject to space, KMO for each
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country is not reported. Most of them are larger than 0.7.) As is presented in Model (13), the
coefficient of insqua_1 remained significantly positive. Thus far, all the robustness checks
support Hypothesis 1.

Table 7. Robustness check-I.

Variables @) ® © (10)
Infdi Infdi Infdi Infdi
Lnfii 0.9430 *** 1.2781 *** 1.2246 *** 1.1562 ***
(0.2020) (0.0888) (0.0857) (0.1104)
L2 Infii 0.2111 —0.4068 *** —0.1935 * —0.0552
' (0.2034) (0.1230) (0.1112) (0.1567)
13 Infii —0.1931* 0.1051 —0.2448 ** —0.2621 ***
: (0.1038) (0.1352) (0.0964) (0.0668)
L nfii —0.0606 —0.0842 0.1158 ** 0.0615
' (0.1027) (0.0877) (0.0541) (0.0500)
insaua 0.0034 * 0.0021 * 0.0039 *** 0.0027 **
1 (0.0019) (0.0011) (0.0014) (0.0013)
laborpar ~0.0007 0.0033 *** —0.0005 ~0.0007
P (0.0014) (0.0011) (0.0007) (0.0009)
Inedupe 0.1000 ** 0.0601 *** 0.0127 0.0021 ***
8app (0.0441) (0.0207) (0.0246) (0.0006)
0.0002 0.00002 0.0021 ~0.0027
patentapp (0.0005) (0.0002) (0.0035) (0.0041)
inflacpi 0.0017 ** —0.0002 0.0008 0.0003
P (0.0008) (0.0014) (0.0007) (0.0008)
~0.0100 0.0527 ** 0.0448 ** 0.0714 ***
Ingoodexp (0.0318) (0.0250) (0.0174) (0.0221)
| 0.0051 ** —0.0003 —0.0015 —0.0012
natura (0.0021) (0.0015) (0.0014) (0.0011)
c —1.3759 **+* —1.9989 *** —0.5085 * —0.4424
onstant (0.4417) (0.4888) (0.2924) (0.3895)
Obs. 442 211 903 1259
Wald's test 511,577.3200 160,813.1500 38,406.4600 39,257.1000

Notes: All variable names are italized in the table. ***, **, and * represent 1%, 5%, and 10% significance level,
respectively. The data in parentheses are the robust standard errors.

Table 8. Robustness check-II.

Variabl an 12 13)
ariables Infdi Infdi Infdi
. 0.0323 *** 0.0326 ***
msqua (0.0021) (0.0021)
, 1.1227 #*
L.Infdil (0.0801)
‘ ~0.0563
L2.Infdil (0.0912)
. —0.1789 **+*
L3.Infdil (0.0333)
. 0.0876
L4.Infdil (0.0891)
. 0.0047 ***
insqual (0.0008)
0.0040 *** 0.0019 ** 0.0383 ***
laborpar (0.0010) (0.0009) (0.0087)
0.5567 *** 0.5155 *** 1.0353 ***
Ingdppe (0.0289) (0.0282) (0.1031)
—0.0145 *** —0.0142 *** 0.0017 ***
patentapp (0.0027) (0.0028) (0.0005)
, . ~0.0027 —0.0036 ~0.0001
inflacpi (0.0025) (0.0025) (0.0002)
0.3315 *** 0.3831 *** 0.0451 ***
Ingoodexp (0.0269) (0.0260) (0.0066)
cural —0.0138 *** —0.0135 *** ~0.0005
natura (0.0022) (0.0022) (0.0005)
c —13.8457 %+ —13.9323 %+ —0.7194 *
onstant (0.2844) (0.2683) (0.3129)
Obs. 1930 2028 1556
Wald’s test 10,781.7300 4120.6900 9917.2800

Notes: All variable names are italized in the table. *** and ** represent 1%and 5% significance level, respectively.
The data in parentheses are robust standard errors.
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5. Further Discussion on the Effects of Economic Integration and the Belt and
Road Initiative

5.1. The Effects of Institutional Quality on FDI in Economic Integration Areas

With the current limitations of the WTO’s multilateral trade mechanism and the
setbacks encountered in multilateral trade negotiations, a large number of economic in-
tegration areas have been emerging. Previous research has suggested that the degree of
facilitation of FDI is higher in economic integration areas [42]. To investigate whether insti-
tutional quality has a greater effect on FDI in economic integration areas, this study takes
BRICS and OECD countries as samples. BRICS can be treated as an economic integration
area. For instance, in April 2011, the first meeting of economic and trade ministers of the
BRICS member countries was held successfully in Sanya, China. During this meeting, the
ministers reached a consensus for further promoting economic, trade, and investment coop-
eration among the five countries, and at the same time, truly breaking down trade barriers.
Facing the novel coronavirus epidemic, in November 2020, the members of the BRICS
countries reached a consensus on strengthening international anti-epidemic cooperation,
further enhancing the level of trade facilitation and maintaining the multilateral trade
system. Similarly, OCED is also an active defender of the multilateral trade system and
holds that overturning the trade agreements that have been reached may hurt the interests
of all parties; in particular, the increase in trade barriers may have a major negative impact
on trade. Therefore, OCED and BRICS can be treated as two economic integration areas.

First, we generated two dummy variables, namely oecd, and brick. If a country is
a member of OECD (The OECD incorporates 36 member countries, such as Australia,
Austria, Belgium, Canada, Chile, Czech Republic, Denmark, Estonia, Finland, France, Ger-
many, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, and Korea, Latvia, Lithuania,
Luxembourg, Mexico, the Netherlands, New Zealand, Norway, Poland, Portugal, Slovakia,
Slovenia, Spain, Sweden, Switzerland, Turkey, the United Kingdom, and the United States.),
the variable of oecd is encoded 1, otherwise, it is 0. Similarly, if a country is a member of
BRICS (the BRICS includes five member countries, such as Brazil, Russia, India, China, and
South Africa. In this study, South Africa is not included due to the limitation of missing
values), the variable of brick is encoded 1, otherwise, it is 0. Second, we constructed the
interaction term of oecd and insqua, which is represented by oecd_insqua, and the interaction
term of brick and insqua, which is represented by brick_insqua. The estimation results are
displayed in Table 9. In terms of Models (14) and (15), the coefficients of both brick_insqua
and brick_insqua were significantly positive, which implies that economic integration im-
proves the roles of institutional quality in promoting FDI. Meanwhile, the coefficient of
brick_insqua was greater than that of oecd_insqua. Thus, the results are consistent with
Hypothesis 2.

5.2. The Effects of Institutional Quality on FDI under the Context of Belt and Road Initiative

Since the BRI was launched in 2013 by China’s government, 65 countries have been
engaged. (There are 65 countries along the Belt and Road, they are Mongolia, Singapore,
Malaysia, Indonesia, Myanmar, Thailand, Laos, Cambodia, Vietnam, Brunei, Philippines,
Iran, Iraq, Turkey, Syria, Jordan, Lebanon, Israel, Palestine, Saudi Arabia, Yemen, Oman,
United Arab Emirates, Qatar, Kuwait, Bahrain, Greece, Cyprus, Egypt, India, Pakistan,
Bangladesh, Afghanistan, Sri Lanka, Maldives, Nepal, Bhutan, Kazakhstan, Uzbekistan,
Turkmenistan, Tajikistan, Kyrgyzstan, Russia, Ukraine, Belarus, Georgia, Azerbaijan, Ar-
menia, Moldova, Poland, Lithuania, Estonia, Latvia, Czech Republic, Slovakia, Hungary,
Slovenia, Croatia, Bosnia and Herzegovina, Montenegro, Serbia, Romania, Bulgaria, and
Macedonia.) With the advancement of the BRI, FDI has been turned out to be one of the
most crucial ways for China to implement the strategy of Going Global. To examine the
policy effects of institutional quality on FDI under the context of the BRI, the method of
difference-in-differences (DID) was utilized in this study. The detailed empirical strategy is
as follows. First, we constructed two dummy variables, treated and post. If a country is in
the BRI, then treated is encoded 1, otherwise 0. Since the BRI was launched in 2013, post is



Sustainability 2021, 13, 11309

13 of 16

encoded 1 if the year is 2013 or later and 0 otherwise. Second, we generated the interaction
term of post and treated, represented by did. Then, the policy effects under the context of the
BRI were evaluated in terms of the coefficient and significance of did. Meanwhile, a Parallel
Trend Test ensured that the study captured the net effect of the BRI. We also employed a
Placebo test to justify the validity of DID. In detail, we counterfactually assumed first that
the BRI was proposed in 2012 and then that it was proposed in 2014, and generated two
dummy variables matching these assumptions, placebo and placebol. If the year is 2012 or
later, then the placebo is encoded 1, otherwise 0. Meanwhile, if the year is 2014 or later, then
the placebol is encoded 1, otherwise 0. Moreover, we had the dummy variables interact
with treated and generate placebotreat and placebotreat1. As shown in Models (16) and (17),
the coefficients of placebotreat and placebotreat] are all insignificant, so the parallel trend
was verified. The results of DID are presented in Model (18). The coefficient of did was
statistically significant, implying that the launch of the BRI positively and significantly
contributes to FDI, and therefore, it also supports sustainable economic development. Thus,
the results are as described in Hypothesis 3.

Table 9. Further discussion.

. 14) (15) (16) 17) (18)
Variables Infdi Infdi Infdi Infdi Infdi
. 1.1587 *** 1.1527 **+
L.Infdi (0.0989) (0.0976)
. ~0.0782 -0.0648
L2 Infdi (0.1378) (0.1358)
‘ —0.2154 #* (2202 ***
L3.Infdi (0.0577) (0.0582)
. 0.0363 0.0378
La.Infdi (0.0420) (0.0429)
*%
oecd_insqua %)883 4)
brick_insqua (2008688*)*
Inedppe 0.0015 ~0.0309 0.9936 *** 0.9901 *** 0.9782 ***
gapp (0.0256) (0.0275) (0.0383) (0.0354) (0.1014)
atenta 0.0015 ** 0.0006 ~0.0060 —0.0047 * -0.0033
patentapp (0.0007) (0.0005) (0.0038) (0.0025) (0.0025)
inflacpi ~0.0005 ~0.0009 0.0043 ** 0.0043 ** 0.0008
P (0.0011) (0.0011) (0.0018) (0.0018) (0.0033)
Ineoodex 0.0656 *** 0.0937 *** 0.2287 *** 0.2711 *** 0.2698 ***
goodexp (0.0209) (0.0218) (0.0355) (0.0328) (0.0869)
sural ~0.0004 ~0.0019 0.0055 0.0057 * 0.0027
natura (0.0015) (0.0014) (0.0037) (0.0032) (0.0073)
Iaborpar ~0.0008 ~0.0012 0.0241 *** 0.0256 *** 0.0267 ***
p (0.0010) (0.0010) (0.0039) (0.0034) (0.0056)
0.1982 ***
placebo (0.0317)
placebotreat (88}12?)
0.3316 ***
placebol (0.0303)
placebotreat1 (88222)
i 0.3493 ***
i (0.0586)
Constant —0.4733 —0.2997 —22.0226 ***  —22.9999 #* DD 65() ***
onstan (0.3636) (0.3415) (0.6166) (0.5295) (1.1817)
Obs. 1556 1556 1608 1837 2028
Wald’s 1248421200 727625900  636.6400 782.2600 1237.1700
test/F-statistics
R-squared 0.7745 0.7852 0.7814

Notes: All variable names are italized in the table. ***, **, and * represent 1%, 5%, and 10% significance level,
respectively. The data in parentheses are the robust standard errors.

6. Conclusions and Implications

Since 1978, China has launched the mighty progress of reform and opening up. Not
only China but also other countries all over the world attach increasing significance to
establishing a sustainable open economy. Institutional quality and worldwide economic
integration premised on FDI are critical factors affecting the multinational investment
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activities. Hence, it is crucial to explore the roles of institutional quality in FDI. In this study,
we used 20012018 panel data from 117 countries all over the world to econometrically
examine the impact of institutional quality on FDI. The results indicate that institutional
quality positively contributes to FDI. More specifically, the estimated results of semi-
elasticity estimations suggest that after controlling the endogeneity, if other factors remain
unchanged, FDI will increase by approximately 0.33% for every unit improvement of
institutional quality. The results also show that the promotional effect of institutional
quality on FDI is greater in economic integration areas such as OECD and BRICS. Moreover,
the launch of the BRI has greatly enlarged the promotional effects of institutional quality
on FDL

The findings of this study pinpoint crucial policy implications in improving institu-
tional quality to enhance FDI and further accelerate the sustainable formation of economic
integration. The first is to improve institutional quality in a sustainable way. In light of the
empirical results, the more advanced the institutional quality, the greater the development
of FDI. Therefore, it is vital to optimize the institutional design and improve institutional
quality around the world. In line with this study, institutional quality can be enhanced
according to elements such as commercial freedom, trade freedom, and fiscal freedom.
The second strategic recommendation is to speed up the process of sustainable regional
economic integration. In terms of the empirical results, the promotional effects of insti-
tutional quality are greater in the economic integration areas. Therefore, the greater the
scope and number of economic integration organizations, the better the development of
FDI More specifically, the attention of policymakers should be geared towards eliminating
human factors that hinder the most efficient operation of the economy, such as tariffs and
non-tariff barriers, trade protectionism, and excessive intervention in economic operations.
The third recommendation is to actively implement policies conducive to economic inte-
gration and to build a sustainable community of interests, a community of destiny, and
a community of responsibility. According to the empirical results, policies such as the
BRI have significantly improved the promotional effects of institutional quality on FDIL
Therefore, strongly advocating and actively urging appropriate measures are crucial. Thus,
policies are encouraged to be formulated to establish a concept of “win-win cooperation”,
implement effective measures to attract the participation of talents from home and abroad,
and coordinate all aspects of resources.
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