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Abstract: This study re-examined the effect of official development assistance (ODA) of five major
donor countries (France, Germany, Japan, the United Kingdom, and the United States) on foreign
direct investment (FDI) using panel data from 2003 to 2020. In addition to the system Generalized
Method of Moments (GMM) with the gravity model, the Granger causality test and impulse response
analysis with the panel VAR model was conducted. It was concluded that ODA did not necessarily
have an effect on FDI since the 2000s. It is also suggested that the vanguard effect of Japanese ODA,
as indicated by some previous studies, appeared mainly in the 1990s and may not be sustainable.
The novelty of this study is to verify the effects of the ODA of major donors on FDI using new data
from the 2000s onward, especially to reveal that the vanguard effect of Japanese ODA has not been
observed since the 2000s. A limitation of this study is to determine only the presence or absence of
a general trend at a statistically significant level. Therefore, further research on individual cases is
expected to find how ODA has affected the investment decisions of individual companies.

Keywords: official development assistance; foreign direct investment; foreign aid; panel data; VAR
model; Granger causality; gravity model; system GMM

1. Introduction

Official development assistance (ODA) is a type of government assistance that specifi-
cally targets and promotes the economic development and welfare of developing countries
(Organisation for Economic Co-operation and Development (OECD) 2020) and is an im-
portant means for developing countries to overcome bottlenecks in their own economic
development. OECD (2002) has also promoted foreign direct investment (FDI) as a major
driver of development, as it benefits both the investor and the invested countries and plays
an essential role in an open and effective international economic system. Recent studies
have also empirically demonstrated the link between FDI and economic growth (Cipollina
et al. 2012; Haini and Tan 2022; Iamsiraroj 2016; Irshad and Qayed 2022; Razzaq et al. 2021).

The following four main effects of ODA on FDI have been identified: (1) the “in-
frastructure effect,” wherein ODA promotes FDI by improving the economic and social
infrastructure of recipient countries (Harms and Lutz 2006); (2) the “vanguard effect”
wherein ODA promotes FDI only from the same donor country by exclusively commu-
nicating information on the business environment of the recipient countries to the donor
country’s private sector, by reducing investment risks in the recipient country that are
subjectively perceived by the donor country’s companies, and by creating a more favorable
business environment for the donor country’s companies (Kimura and Todo 2010); (3)
the “rent-seeking effect” wherein ODA encourages unproductive rent-seeking activities,
thereby suppressing FDI (Harms and Lutz 2006); and (4) the “crowding-out effect,” which
means that if foreign capital is used only in the exportable sector and the import-competing
sector is more capital-intensive than the public goods sector, an increase in ODA used
to finance public goods would discourage FDI. Assuming full substitutability between
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foreign and domestic capital, if the import-competing sector is more capital-intensive than
the exportable sector and the exportable sector is more capital intensive than the public
sector, then ODA would substitute domestic capital for foreign capital and reduce the use
of foreign capital (Beladi and Oladi 2006).

Empirical analyses of previous studies have generally found a rejection of the effect
of ODA in promoting FDI (Harms and Lutz 2006; Kang et al. 2011; Kimura and Todo
2010; Liao et al. 2020). In contrast, some previous studies have shown the Japanese ODA’s
effect on promoting FDI (Kang et al. 2011; Kimura and Todo 2010). Although studies
have been conducted on the effect of ODA on FDI, there has not been sufficient analysis
using new data since the 2000s. Is the vanguard effect that was observed only for Japanese
ODA among major donor countries in the 1980s and 1990s still present in recent years?
Moreover, what about infrastructure effects, rent-seeking effects, and crowding-out effects?
To answer these questions, this study used panel data to analyze 32 countries in which
five major donor countries (France, Germany, Japan, the United Kingdom, and the United
States) provided both ODA and FDI between 2003 and 2020. The effect of ODA on FDI was
estimated using the system generalized method of moments (GMM) with a gravity model
similar to Kimura and Todo (2010). The Granger causality test with a panel VAR model was
conducted to identify causality between ODA and FDI in the time series, and an impulse
response analysis was also conducted to identify the dynamic impact of ODA on FDI. The
rest of this paper is organized as follows: Section 2 is a literature review, Section 3 is an
empirical analysis of the impact of ODA on FDI, Section 4 is a discussion of the impact of
ODA on FDI, and Section 5 is a conclusion.

2. Literature Review

The nexus between FDI and economic growth has been empirically demonstrated.
Cipollina et al. (2012) conducted an analysis using panel data for 14 manufacturing sectors
in 22 developed and developing countries from 1992 to 2004. This analysis provided
statistically significant and robust evidence on the effect of FDI on the economic growth of
invested countries, finding that this effect is stronger in capital-intensive and technologically
advanced sectors. Iamsiraroj (2016) used a simultaneous system of equations approach to
investigate the relationship between FDI and economic growth using 124 cross-country
data from 1971 to 2010. The estimation results showed that the overall effect of FDI is
positively correlated with economic growth.

In recent studies, Haini and Tan (2022) examined the relationship between sectoral
and industry-specific FDI inflows and economic growth, controlling for endogeneity using
GMM, for a sample of 36 OECD countries from 2000 to 2019. The validation revealed that
both manufacturing and services FDI contribute to economic growth and that the effect
of manufacturing FDI is larger. Irshad and Qayed (2022) analyzed panel data for BRICS
and ASEAN countries from 1993 to 2019. They revealed that FDI has a positive impact on
economic growth in high-income countries, although the overall impact of FDI on economic
growth is not clear.

However, empirical studies have generally found no FDI-promoting effect of ODA
(Harms and Lutz 2006; Kimura and Todo 2010; Kang et al. 2011; Liao et al. 2020). Harms
and Lutz (2006) estimated the effects of ODA on FDI by the method of least squares (OLS),
two-stage least squares (2SLS), and GMM using panel data for 92 developing and emerging
countries for the period 1988–1999. The estimation results revealed that ODA generally has
no effect on FDI when the country’s institutional environment is controlled. By contrast, it
was concluded that ODA has a positive effect on FDI in countries where private enterprise
faces a large regulatory burden.

Kimura and Todo (2010) estimated whether ODA promotes FDI inflows by OLS
and GMM with a gravity model using panel data for 227 country pairs, including major
donor countries (France, Germany, Japan, the United Kingdom, and the United States) and
98 countries from 1990 to 2002. The analysis revealed that, in general, ODA does not have a
significant impact on FDI. Meanwhile, they found that only Japan’s ODA has a “vanguard
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effect” that promotes its FDI. They considered that Japanese ODA attracts its FDI because
the Japanese government provides information on the recipient countries to its private
sector, and Japanese private enterprises could easily request assistance from the Japanese
government to develop their activities in the recipient country.

Kang et al. (2011) examined the FDI-promoting effects of ODA by GMM using panel
data of seven donor countries (France, Germany, Japan, Korea, the Netherlands, the United
Kingdom, and the United States) paired with 24 recipient countries from 1980 to 2003. They
revealed that ODA from donor countries other than Japan and Korea is a substitute for FDI
rather than a complement to it. Particularly, they found that ODA from the Netherlands,
which is considered to be humanitarian, has a very strong substitution effect on FDI. In
contrast, they also showed that Japan and Korea’s ODA promote their own FDI in recipient
countries. They discussed the possibility of a host country for Korea’s FDI as a key factor
in Korea’s decision on where to provide its ODA, and therefore Korea’s ODA promotes its
FDI in recipient countries.

Liao et al. (2020) conducted a time series and panel regression analysis on the effect of
international development aid (IDA) received by Belt and Road (B&R) countries on FDI
using a sample of B&R countries from 1970 to 2017. In the time series analysis, the vector
error correction model (VECM) and impulse response functions were used to examine the
effects of different types of IDA on FDI. By the panel regression analysis, the impact of
total IDA received by B&R countries on FDI was comprehensively examined, including the
direct impact of IDA on FDI and the moderating effect of the institutional environment.

The FDI-promoting effect of ODA has been observed in special circumstances such
as post-conflict. Garriga and Phillips (2014) estimated whether ODA attracts FDI in post-
conflict countries by OLS using data from 1973 to 2008. They found a signal effect of ODA
from non-US countries which attracts FDI in post-conflict countries. They also argued that
the effect of ODA is found to decrease with time after conflict, suggesting that the signal
effect of ODA is specific to low-information environments. In contrast, they showed that
only US ODA, motivated by geopolitics, has a warning effect that negatively affects FDI.

Regarding Chinese aid, Wang et al. (2022) examined the impact of Chinese aid on FDI
and risk mitigation mechanisms using a sample of 124 countries assisted by China between
2000 and 2019. The analysis revealed that Chinese aid significantly reduces country risk in
the recipient countries, especially political and financial risk, and contributes to promoting
FDI. At the same time, they found that aid from countries other than China has a negative
impact on China’s FDI in recipient countries. They also demonstrated that commercial aid
promotes FDI more than development-oriented aid.

As mentioned above, although studies have been conducted on the effect of ODA
on FDI, there has not been enough analysis using recent data. Therefore, this study re-
examined the effect of ODA on FDI for five major donor country pairs and 32 recipient
country pairs from 2003 to 2020.

3. Materials and Methods
3.1. The Generalized Method of Moments (GMM) Estimation with Gravity Model

This study first used an estimation equation that applied a gravity model to estimate
the effect of ODA on FDI. The gravity model has been widely used since its application to
FDI by Eaton and Tamura (1994) until recently (Cheng and Qi 2021; Mishra and Jena 2019).
As an estimation method, the GMM estimation used in Kimura and Todo (2010), which
pointed out the vanguard effect of Japanese ODA, and in recent studies (Ly-My and Lee
2019; Ouyang and Li 2018; Razzaq et al. 2021) is employed. Blonigen and Piger (2014) have
systematically investigated the determinants of FDI and found that the variables used in
the gravity model are the main determinants of FDI.

Traditionally, FDI is classified into vertical FDI as proposed by Elhanan Helpman
(1984) and horizontal FDI as proposed by Markusen (1984). Vertical FDI is an investment
in which parts of the production and marketing processes are transferred to countries with
lower costs. On the contrary, horizontal FDI is an investment in which the production and
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marketing process is replicated outside the country, mainly when exporting is difficult
owing to transportation costs and trade barriers. Blonigen and Piger (2014) pointed out
that the traditional gravity model does not capture the motivation for vertical FDI, which is
to find low-cost locations for labor-intensive production. Therefore, the gravity model in
this paper incorporates GNI per capita of recipient countries as a variable to capture the
motive for vertical FDI.

In addition, Karakaplan et al. (2005) demonstrated that one condition for aid to induce
FDI is good governance in the recipient country, and in this estimation, an indicator of
good governance in the recipient countries was added to the gravity model as a variable.

3.1.1. Estimation Equation

The following model was used in this study:

ln FDIijt = ρ ln FDIijt−1 + β1 ln AIDijt−1 + β2 ln GDPit−1 + β3 ln GDPjt−1 + β4 ln GOVjt−1
+β5 ln GNIpjt−1 + β6 ln DISTij + αij + µt + εijt

(1)

In Equation (1), subscripts i, j, and t denote the donor country, recipient country, and
period (year), respectively. ρ and β are coefficients. To account for the time lag in the
impact of the explanatory variables on FDI, three-year moving average data were used for
the variables, and each explanatory variable was lagged by one. The dependent variable,
ln FDIij, is the natural logarithm of FDI inflows from a donor country i to a recipient
country j, and the main explanatory variable, ln AIDij, is the log of the real disbursement
of ODA from country i to j. ln GDPi and ln GDPj is the log of real GDP in country i and
j, ln GOVj is the log of the sum of six indicators derived from Kaufmann et al. (2010)
expressing the good governance of country j, and ln GNIpj is the log of real GNI per capita
in country j. ln DISTij is the log of the distance between the capitals of country i and
j. αij, µt, εijt are country pair fixed effects, year effects, and the error term, respectively.
Kimura and Todo (2010) used the log difference in GDP per capita between the donor and
recipient countries instead of the log of real GNI per capita in recipient countries to capture
the motive for vertical FDI. However, when the log difference in GDP per capita between
the donor and recipient countries was used in this estimation instead of the log of real GNI
per capita, the log difference was not significant; therefore, the log of real GNI per capita
was used in this estimation.

When converting to natural logarithms, the data must be greater than or equal to 1
before conversion. However, as the minimum value of the FDI data covered by this study
was less than 0, the value at which the minimum value of the FDI data was equal to 1
was added uniformly to all FDI data before converting to the natural logarithm. The same
conversion was performed for other variables.

To estimate the effects of different types of ODA, the aid variables were divided into
several patterns. First, to estimate the overall ODA effectiveness, the total ODA (AID_Allj)
from all members of the Development Assistance Committee (DAC) of the OECD to country
j was used. Second, to estimate infrastructure effects, ODA for the infrastructure sector from
all DAC member countries to country j (INF_Allj) and ODA for non-infrastructure sectors
(NINF_Allj) were distinguished. Third, to estimate the different effects of ODA from five
major donor countries (France, Germany, Japan, the United Kingdom, and the United States)
to country j, the aid variables were divided into the same patterns (AIDij, INFij, NINFij).
Finally, each major donor country’s ODA was divided in the same way to estimate whether
ODA from each donor country promotes its FDI.

3.1.2. The GMM Estimation

This study estimated the effect of ODA on FDI using GMM proposed by Arellano
and Bover (1995) and Blundell and Bond (1998). It is a general estimation method that
encompasses a variety of estimation methods. OLS, 2SLS, and the method of instrumental
variables (IV), which are frequently used in econometric analysis, are special forms of
GMM. There are several estimation methods for GMM, such as first difference GMM and
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level GMM. This study used the system GMM developed by Blundell and Bond (1998) to
solve the weak correlation problem of instrumental variables, which has been pointed out
as a problem of GMM, and the initial value problem, which has been an issue in dynamic
analysis using panel data.

All explanatory variables except the bilateral distance and pair fixed effects and year
effects were considered endogenous variables and lagged endogenous variables were used
as instrumental variables. Panel data analysis introduces bias in estimation because the
variance of errors is not uniform. Therefore, this study followed Windmeijer (2005) to
obtain robust standard errors. Accordingly, the estimator is consistent in the presence of
heteroskedasticity and corrects for the finite sample bias found in two-stage estimation. In
addition, we employed a two-step estimation method, which is more efficient than one-step
estimation.

Furthermore, the GMM assumes that the instrumental variables satisfy the orthogo-
nality condition with the error term and that the error term is not autocorrelated. Therefore,
the Hansen J tests on the validity of the instrumental variables and the Arellano–Bond tests
on the autocorrelation of the error term were performed to confirm that the estimation
assumptions were met. The variance inflation factor (VIF) was also checked to confirm the
multicollinearity of the model. To conduct the GMM, Stata 16 was used.

3.2. Estimations with Panel VAR Model

For the aid variables that yielded significant results in the GMM estimation, using
the panel VAR model, this study verified the causality from ODA to FDI by the Granger
causality test and investigated the dynamic impact of ODA on FDI by the impulse response
analysis. Granger causality tests with the panel VAR model have been used in many
studies in recent years to reveal causal relationships (Ali et al. 2021; Aslan et al. 2022;
Kim et al. 2018; Morshed and Hossain 2022). The gravity model has the disadvantage of
being highly arbitrary because it specifies regularities based on theory. To compensate for
this disadvantage, the panel VAR model, an autoregressive approach with relatively low
arbitrariness, was chosen. To conduct the estimations with the panel VAR model, EViews
12 was used.

3.2.1. Panel VAR Model

This study estimated the following simultaneous equations:[
xijt
yijt

]
=

[
µx

ij
µ

y
ij

]
+ Γ1

[
xijt−1
yijt−1

]
+ Γ2

[
xijt−2
yijt−2

]
+ · · ·+ Γp
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yijt−p

]
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Γ
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k

Γ
x,y
k

Γ
y,y
k

]
, k = 1, · · · , p

(2)

In Equation (2), x is the aid variable, and y is the FDI variable. In addition, µ is the
constant term, Γ is the coefficient, ε is the error term, and p is the lag order. The subscripts
i, j, and t denote the donor country, recipient country, and period (year), respectively. The
optimal value for p was adopted based on the Akaike Information Criterion (AIC) (Akaike
1998). Wooldridge (2012) recommends that the lag order be 1 or 2 when the data are annual
data. Therefore, this study used lags 1 or 2 with the smallest AIC values in the VAR model.

3.2.2. Panel Unit Root Test

When constructing a panel VAR model, a unit root test should be performed. If the
variables used in the model are stationary, they are incorporated directly into the panel
VAR model; if they have unit roots, they are converted to first difference before being
incorporated into the panel VAR model.

In this study, the LLC (Levin et al. 2002) was performed as a unit root test. The LLC
examines the null hypothesis that the variable contains a unit root, so a rejection indicates
that the variable is stationary. For the lag order, the optimal lag order based on the AIC
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was automatically determined using the automatic determination function of the statistical
software, EViews 12. For each variable, the panel unit root test was first performed on level
data. If the test did not reject the null hypothesis at the 5% level, the data were transformed
to first difference and tested again.

3.2.3. Panel Granger Causality Test

This study performed a panel Granger causality test, which states that if variable Y is
conditioned on the past value of variable X, then variable X causes variable Y because the
future cannot predict the past and the cause does not precede the effect. In the Granger
causality test, for example, the null hypothesis that “there is no Granger causality from x to
y” can be expressed as in Equation (3) (Rossi and Wang 2019):

H0 : Γ
y,x
1 + Γ

y,x
2 + · · ·+ Γ

y,x
p = 0 (3)

Granger causality tests, traditionally used for time series data, have recently been
extended to panel data (Erdil and Yetkiner 2009; Hsiao and Hsiao 2006; Juodis et al. 2021;
Kim et al. 2018; Pradhan et al. 2014; Rezitis 2015; Stock and Watson 2001). In this study,
panel data were treated as a single dataset and estimated in a manner that assumes that
coefficients are common across all cross-sections. This method provides an overall direction
for Granger causality in the target countries (Kim et al. 2018).

3.2.4. Impulse Response Analysis

Impulse response analysis was conducted on the aid variables that were significant as
a result of the GMM estimation in order to clarify the dynamic impact of the aid variables
on FDI. The impulse response analysis graphically depicts the 10-year variation in how FDI
was affected after an impact of one standard deviation on the error term (innovation) of the
aid variable. The percentile method of Efron and Tibshirani (1993) was used to obtain 95%
confidence intervals.

3.3. Data

This study used panel data for 32 recipient countries (Table A1) of which five major
donors (France, Germany, Japan, the United Kingdom, and the United States) provided
both ODA and FDI. Panel data analysis is expected to improve estimation accuracy because
it greatly increases the number of observation points, as compared to analyses using only
cross-sectional or time series data. It also enables estimation that considers differences
among countries.

The data were obtained for the years between 2003, the earliest year for which ODA
data by sector is available, and 2020, the most recent year. Since the FDI statistics changed
from Benchmark Definition 3rd Edition (BMD3) to Benchmark Definition 4th Edition
(BMD4) in 2014, for the continuity of data, this study estimated the data separately from
2003 to 2013 and from 2014 to 2020. For countries other than Japan, data for 2013 were not
used in this study because they were not available in BMD3. Table 1 shows the description
of the variables.

FDI data were obtained in nominal values from BMD3 and BMD4 of OECD.Stat, and
aid data were obtained in nominal values from the Creditor Reporting System (CRS) of
OECD.Stat. To construct real values, nominal values were divided by the ratio of nominal
GDP to real GDP of recipient country j, for which the base year is 2015, taken from the
World Development Indicators (WDI). GNI per capita for country j was also obtained
from WDI, governance indicators for country j from the Worldwide Governance Indicators
(WGI), and geographic distances between country i and j calculated by CASIO calculator
(available at https://keisan.casio.com/exec/system/1317262499).

https://keisan.casio.com/exec/system/1317262499
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Table 1. Description of variables.

Variable Description

ln FDIij
Log of real Foreign Direct Investment (FDI) flow from country i to j (BMD3:

2003–2013, BMD4: 2014–2020) from OECD.Stat

ln AID_Allj
Log of total real Official Development Assistance (ODA) gross disbursement

flow from all DAC countries to j (CRS code 1000s − code 900s) from OECD.Stat

ln INF_Allj
Log of total real ODA for infrastructure gross disbursement flow from all DAC

countries to j (CRS code 200s + 300s + 400s) from OECD.Stat

ln NINF_Allj
Log of total real ODA for non-infrastructure gross disbursement flow from all

DAC countries to j (CRS code 500s + 600s + 700s) from OECD.Stat

ln AIDij
Log of total real ODA gross disbursement flow from country i to j (CRS code

1000s − code 900s) from OECD.Stat

ln INFij
Log of total real ODA gross for infrastructure disbursement flow from country i

to j (CRS code 200s + 300s + 400s) from OECD.Stat

ln NINFij
Log of total real ODA for non-infrastructure gross disbursement flow from

country i to j (CRS code 500s + 600s + 700s) from OECD.Stat

ln GDPi Log of real GDP of donor country i from WDI

ln GDPj Log of real GDP of recipient country j from WDI

ln GOVj

Log of Sum of 6 indicators of governance (level of voice and accountability,
political stability, government effectiveness, regulatory quality, rule of law, and

level of accountability) of country j from WGI

ln GNIpj Log of real GNI per capita of country j from WDI

ln DISTij Log of distance between country i and j from CASIO
BMD3: Benchmark Definition 3rd Edition; BMD4: Benchmark Definition 4th Edition; CRS: Creditor Reporting
System. Sources: Authors’ own compilation based on CASIO, World Development Indicators (WDI), Worldwide
Governance Indica-tors (WGI), and OECD.Stat.

The CRS shows detailed information on ODA, which is coded by type. ODA coded as
900s on CRS are not relevant to this study because they include administrative costs in donor
countries and awareness-raising costs for ODA in donor countries, so they were excluded.
ODA for infrastructure and non-infrastructure was distinguished as follows. Harms
and Lutz (2006) noted that “infrastructure” includes economic and social infrastructure.
Therefore, this study included the following as ODA for infrastructure: aid for social
infrastructure, which incorporates aid related to education and health (CRS code 100s);
aid for economic infrastructure, which comprises transportation, energy, and finance
(CRS code 200s); aid for productive activities such as agriculture, manufacturing, and
mining (CRS code 300s); and aid for multiple sectors (CRS code 400s). Moreover, ODA
for non-infrastructure included general financial assistance and food aid (CRS code 500s);
debt-related measures (CRS code 600s); and emergency assistance (CRS code 700s).

During the study period, the five donor countries (France, Germany, Japan, the United
Kingdom, and the United States) accounted for about 60% of all ODA from all DAC member
countries to the 32 recipient countries included in this study. The data covered by this
estimate accounted for 36%, 45%, 54%, 25%, and 24% of all ODA from France, Germany,
Japan, the United Kingdom, and the United States to all developing countries, respectively.

4. Results
4.1. Results of GMM Estimation with the Gravity Model

In this section, the impacts of (1) ODA from all donor countries on FDI from major
donor countries; (2) ODA from the five major donor countries on their respective FDI; (3)
ODA from each major donor country on FDI from major donor countries; and (4) ODA
from each major donor country on their own FDI were examined for the period from 2003
to 2013 and from 2014 to 2020, respectively.
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In Tables 2–9, the numbers listed for each variable represent coefficients and the
numbers in parentheses represent corrected standard errors. If the number of lags used as
control variables was too large, it was adjusted by specifying the number of lags. In the
table, the lag option (p q) indicates that lags from time t-p to t-q or the collapse option were
used. The Arellano–Bond and Sargan–Hansen tests are shown as p-values, respectively.
To check for multicollinearity in each model, VIF was examined. If VIF is greater than 10,
there is multicollinearity, which may distort the estimation results.

Table 2. Results of GMM estimation (1): impact of ODA from all donor countries on FDI.

(1) (2) (3) (4) (5) (6) (7) (8)

Year 2003–2013 2003–2013 2003–2013 2003–2013 2014–2020 2014–2020 2014–2020 2014–2020

Dependent Variable ln FDIij ln FDIij ln FDIij ln FDIij ln FDIij ln FDIij ln FDIij ln FDIij

ln FDIij 0.802 *** 0.797 *** 0.797 *** 0.797 *** 0.991 *** 0.982 *** 0.995 *** 1.012 ***
(0.0806) (0.0820) (0.0819) (0.0818) (0.101) (0.0864) (0.0756) (0.0666)

ln AID_Allj 1.89 × 10−5 0.000957
(0.000286) (0.000875)

ln INF_Allj −5.92 × 10−5 −7.93 × 10−5 0.00270 0.00112 *
(0.000380) (0.000281) (0.00193) (0.000672)

ln NINF_Allj −2.38 × 10−5 −4.34 × 10−5 −0.00186 0.000850
(0.000469) (0.000362) (0.00208) (0.000690)

ln GDPi 0.00481 0.00528 0.00529 0.00527 −0.0104 −0.0100 −0.00869 −0.00840
(0.00469) (0.00463) (0.00462) (0.00470) (0.00828) (0.00713) (0.00707) (0.00719)

ln GDPj 0.00803 *** 0.00697 ** 0.00698 ** 0.00697 ** −0.00517 * −0.00409 * −0.00456 ** −0.00414 *
(0.00274) (0.00285) (0.00279) (0.00283) (0.00281) (0.00243) (0.00227) (0.00227)

ln GOVj 0.00182 *** 0.00201 ** 0.00201 ** 0.00200 ** 0.00342 −0.00613 −0.00220 0.00286
(0.000651) (0.000859) (0.000847) (0.000842) (0.0114) (0.0109) (0.00987) (0.00952)

ln GNIpj −0.00825 ** −0.00859 ** −0.00856 ** −0.00856 *** 0.000279 0.00321 0.00325 0.000901
(0.00369) (0.00338) (0.00344) (0.00324) (0.00640) (0.00552) (0.00533) (0.00529)

ln DISTij −0.00649 −0.00737 −0.00738 −0.00729 −0.000827 0.000103 −0.000891 −0.000873
(0.00467) (0.00510) (0.00507) (0.00505) (0.00427) (0.00321) (0.00313) (0.00302)

Lag option 14 13 13 13 11 11 11 11
Arellano–Bond test 0.119 0.119 0.119 0.119 0.246 0.244 0.242 0.242

Hansen J test 0.752 0.787 0.801 0.796 0.103 0.169 0.168 0.130
VIF less than 10 # # # # # × # #

Observations 1170 1170 1170 1170 600 600 600 600

Note: Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. Year dummies are included in all
specification. All regressors are first lagged. Sources: authors’ own compilation based on the GMM estimation in
Section 4.1.1. # indicates that the VIF is less than 10, and × indicates that the VIF is 10 or more.

Table 3. Results of GMM estimation (2): impact of ODA from major donor countries on their own
FDI.

(1) (2) (3) (4) (5) (6) (7) (8)

Year 2003–2013 2003–2013 2003–2013 2003–2013 2014–2020 2014–2020 2014–2020 2014–2020

Dependent Variable ln FDIij ln FDIij ln FDIij ln FDIij ln FDIij ln FDIij ln FDIij ln FDIij

ln FDIij 0.797 *** 0.797 *** 0.793 *** 0.795 *** 1.031 *** 0.973 *** 0.964 *** 1.051 ***
(0.0854) (0.0895) (0.0883) (0.0889) (0.0282) (0.0964) (0.106) (0.0668)

ln AIDij 5.15 × 10−5 0.00170
(0.000351) (0.00206)

ln INFij 0.000150 0.000142 0.00546 0.00662
(0.000333) (0.000335) (0.00558) (0.00550)

ln NINFij 0.000105 9.23 × 10−5 0.000105 0.00107
(0.000256) (0.000276) (0.00184) (0.00251)

ln GDPi 0.00601 0.00603 0.00606 0.00640 −0.0116 ** −0.00440 −0.00793 −0.00483
(0.00552) (0.00526) (0.00617) (0.00510) (0.00549) (0.00710) (0.00826) (0.00745)

ln GDPj 0.00676 ** 0.00581 ** 0.00544 ** 0.00616 ** −0.00223 −0.00467 −0.00509 −0.00342
(0.00282) (0.00260) (0.00265) (0.00282) (0.00221) (0.00364) (0.00388) (0.00302)

ln GOVj 0.00204 *** 0.00216 ** 0.00176 ** 0.00227 ** 0.0104 0.00663 0.00809 0.0111
(0.000787) (0.000937) (0.000845) (0.000923) (0.00922) (0.0156) (0.0165) (0.0145)

ln GNIpj −0.00941 ** −0.00906 ** −0.00937 ** −0.0100 ** −0.00237 0.00538 0.00606 −0.000899
(0.00445) (0.00457) (0.00467) (0.00465) (0.00559) (0.0134) (0.0124) (0.00848)

ln DISTij −0.00711 −0.00791 −0.00696 −0.00748 0.00130 −0.00207 −0.000404 −0.00253
(0.00490) (0.00516) (0.00541) (0.00500) (0.00265) (0.00391) (0.00412) (0.00392)

Lag option 14 13 13 13 12 11 11 11
Arellano–Bond test 0.119 0.118 0.119 0.119 0.239 0.256 0.253 0.265

Hansen J test 0.762 0.825 0.339 0.443 0.224 0.143 0.144 0.125
VIF less than 10 # # # # # # # #

Observations 1170 1170 1170 1170 600 600 600 600

Note: Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. Year dummies are included in all
specification. All regressors are first lagged. Sources: authors’ own compilation based on the GMM estimation in
Section 4.1.2. # indicates that the VIF is less than 10.
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Table 4. Results of GMM estimation (3): impact of ODA from each major donor country on FDI.

(1) (2) (3) (4) (5) (6) (7) (8)

Year 2003–2013 2003–2013 2003–2013 2003–2013 2014–2020 2014–2020 2014–2020 2014–2020

Dependent Variable ln FDIij ln FDIij ln FDIij ln FDIij ln FDIij ln FDIij ln FDIij ln FDIij

ln FDIij 0.790 *** 0.704 *** 0.778 *** 0.808 *** 1.002 *** 0.989 *** 1.002 *** 1.005 ***
(0.0856) (0.137) (0.0880) (0.0915) (0.0413) (0.0598) (0.0622) (0.0411)

ln AIDFRj 0.000701 0.000215
(0.00124) (0.00177)

ln AIDGMj −0.000723 0.000431
(0.00231) (0.00212)

ln AIDJPj 0.00171 0.000752
(0.00138) (0.00156)

ln AIDUKj −0.000230 0.00174
(0.000440) (0.00305)

ln AIDUSj −0.000989 0.00108
(0.00138) (0.00318)

ln INFFRj −4.26 × 10−6 0.000643 0.00167 0.00163
(0.00252) (0.00136) (0.00156) (0.00282)

ln INFGMj −0.00692 * −0.000802 0.00210 −4.18 × 10−5

(0.00377) (0.00273) (0.00173) (0.00255)
ln INFJPj 0.00534 * 0.00155 0.00106 0.00117

(0.00315) (0.00162) (0.00114) (0.00184)
ln INFUKj −0.000241 −0.000218 −0.000920 0.00133

(0.000474) (0.000457) (0.00209) (0.00263)
ln INFUSj 0.00166 −0.000723 −0.000364 −0.00121

(0.00209) (0.00138) (0.00152) (0.00288)
ln NINFFRj 0.000302 0.000601 −0.000387 0.000864

(0.000458) (0.000383) (0.000653) (0.000641)
ln NINFGMj 0.000179 0.000221 −0.000746 −0.000468

(0.000346) (0.000466) (0.000829) (0.000810)
ln NINFJPj −0.000562 −0.000746 ** 0.000714 0.000885

(0.000450) (0.000339) (0.000710) (0.000770)
ln NINFUKj 0.000350 0.000356 0.00145 * −0.000178

(0.000356) (0.000363) (0.000785) (0.000896)
ln NINFUSj 0.000531 9.65 × 10−5 −0.000580 −0.000117

(0.000547) (0.000491) (0.000644) (0.00103)
Lag option 11 collapse 11 11 11 11 11 11

Arellano–Bond test 0.119 0.12 0.119 0.117 0.236 0.192 0.241 0.243
Hansen J test 0.256 0.093 0.13 0.106 0.313 0.507 0.366 0.245

VIF less than 10 × × × # # # # #
Observations 1170 1170 1170 1170 600 600 600 600

Note: Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. Year dummies are included in all
specification. All regressors are first lagged. Sources: authors’ own compilation based on the GMM estimation in
Section 4.1.3. # indicates that the VIF is less than 10, and × indicates that the VIF is 10 or more.

Table 5. Results of GMM estimation (4): impact of ODA from France on its FDI.

(1) (2) (3) (4) (5) (6) (7) (8)

Year 2003–2013 2003–2013 2003–2013 2003–2013 2014–2020 2014–2020 2014–2020 2014–2020

Dependent
Variable ln FDIFRj ln FDIFRj ln FDIFRj ln FDIFRj ln FDIFRj ln FDIFRj ln FDIFRj ln FDIFRj

ln AIDFRj 0.000204 0.00951
(0.00327) (0.00630)

ln INFFRj −0.00132 −0.00199 0.0164 0.0118
(0.00238) (0.00252) (0.0148) (0.00742)

ln NINFFRj 0.000556 0.000414 −0.00294 0.00167
(0.000764) (0.000749) (0.00388) (0.00235)

Lag option collapse collapse collapse collapse 11 11 11 11
Arellano–Bond test 0.296 0.313 0.307 0.306 0.533 0.538 0.507 0.552

Hansen J test 0.997 1.000 1.000 1.000 0.599 0.985 0.537 0.778
VIF less than 10 # # # # # # # #

Observations 234 234 234 234 120 120 120 120

Note: Standard errors in parentheses. Year dummies are included in all specification. All regressors are first
lagged. Sources: authors’ own compilation based on the GMM estimation in Section 4.1.4. # indicates that the
VIF is less than 10.
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Table 6. Results of GMM estimation (4): impact of ODA from Germany on its FDI.

(1) (2) (3) (4) (5) (6) (7) (8)

Year 2003–2013 2003–2013 2003–2013 2003–2013 2014–2020 2014–2020 2014–2020 2014–2020

Dependent Variable ln FDIGMj ln FDIGMj ln FDIGMj ln FDIGMj ln FDIGMj ln FDIGMj ln FDIGMj ln FDIGMj

ln AIDGMj −0.000835 0.00169
(0.00202) (0.00588)

ln INFGMj −0.00193 −0.00139 0.00206 0.00473
(0.00266) (0.00214) (0.00483) (0.00425)

ln NINFGMj −0.000144 −9.17 × 10−5 0.000665 0.000226
(0.000527) (0.000510) (0.00133) (0.00165)

Lag option collapse collapse collapse collapse 11 11 11 11
Arellano–Bond test 0.454 0.718 0.478 0.645 0.685 0.692 0.707 0.661

Hansen J test 0.940 1.000 0.985 1.000 0.851 0.827 0.578 0.200
VIF less than 10 # # # # # # # #

Observations 234 234 234 234 120 120 120 120

Note: Standard errors in parentheses. Year dummies are included in all specification. All regressors are first
lagged. Sources: authors’ own compilation based on the GMM estimation in Section 4.1.4. # indicates that the
VIF is less than 10.

Table 7. Results of GMM estimation (4): impact of ODA from Japan on its FDI.

(1) (2) (3) (4) (5) (6) (7) (8)

Year 2003–2013 2003–2013 2003–2013 2003–2013 2014–2020 2014–2020 2014–2020 2014–2020

Dependent Variable ln FDIJPj ln FDIJPj ln FDIJPj ln FDIJPj ln FDIJPj ln FDIJPj ln FDIJPj ln FDIJPj

ln AIDJPj −0.00252 0.00291
(0.00428) (0.00309)

ln INFJPj −0.00294 −0.00563 −0.00111 0.00381
(0.00332) (0.00525) (0.00679) (0.00418)

ln NINFJPj 0.000147 −6.90 × 10−6 0.00270 0.00234
(0.000341) (0.000340) (0.00450) (0.00229)

Lag option collapse collapse collapse collapse 11 11 11 11
Arellano–Bond test 0.761 0.716 0.792 0.763 0.621 0.616 0.607 0.622

Hansen J test 0.944 1.000 0.981 0.992 0.195 0.450 0.308 0.327
VIF less than 10 # # # # # # # #

Observations 234 234 234 234 120 120 120 120

Note: Standard errors in parentheses. Year dummies are included in all specification. All regressors are first
lagged. Sources: authors’ own compilation based on the GMM estimation in Section 4.1.4. # indicates that the
VIF is less than 10.

Table 8. Results of GMM estimation (4): impact of ODA from the United Kingdom on its FDI.

(1) (2) (3) (4) (5) (6) (7) (8)

Year 2003–2013 2003–2013 2003–2013 2003–2013 2014–2020 2014–2020 2014–2020 2014–2020

Dependent Variable ln FDIUKj ln FDIUKj ln FDIUKj ln FDIUKj ln FDIUKj ln FDIUKj ln FDIUKj ln FDIUKj

ln AIDUKj 0.000381 0.00511
(0.00105) (0.00467)

ln INFUKj 4.17 × 10−5 0.000337 0.00188 0.00648 *
(0.00110) (0.00108) (0.00373) (0.00372)

ln NINFUKj 0.000180 0.000595 0.000872 0.000708
(0.000844) (0.000838) (0.00175) (0.00133)

Lag option collapse collapse collapse collapse 11 11 11 11
Arellano–Bond test 0.106 0.109 0.106 0.091 0.250 0.249 0.266 0.248

Hansen J test 0.876 0.992 0.892 0.945 0.435 0.581 0.339 0.257
VIF less than 10 # # # # # # # #

Observations 234 234 234 234 120 120 120 120

Note: Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. Year dummies are included in all
specification. All regressors are first lagged. Sources: authors’ own compilation based on the GMM estimation in
Section 4.1.4. # indicates that the VIF is less than 10.

In all GMM estimations presented in Tables 2–9, the Arellano–Bond and Sargan–
Hansen tests were not rejected at less than a 5% level, and therefore, each model was
judged to meet the assumptions of the GMM estimations.
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Table 9. Results of GMM estimation (4): impact of ODA from the United States on its FDI.

(1) (2) (3) (4) (5) (6) (7) (8)

Year 2003–2013 2003–2013 2003–2013 2003–2013 2014–2020 2014–2020 2014–2020 2014–2020

Dependent Variable ln FDIUSj ln FDIUSj ln FDIUSj ln FDIUSj ln FDIUSj ln FDIUSj ln FDIUSj ln FDIUSj

ln AIDUSj −0.00334 0.0110
(0.00694) (0.0177)

ln INFUSj 0.000596 −0.00271 −0.00757 0.00744
(0.00472) (0.00802) (0.0144) (0.0192)

ln NINFUSj −0.00151 −0.00190 0.00343 0.00659
(0.00125) (0.00138) (0.00392) (0.00449)

Lag option collapse collapse collapse collapse 1 1 1 1 1 1 1 1
Arellano–Bond test 0.273 0.289 0.273 0.286 0.295 0.394 0.308 0.414

Hansen J test 0.992 0.999 0.989 0.991 0.338 0.481 0.509 0.570
VIF less than 10 # # # # # # # #

Observations 234 234 234 234 120 120 120 120

Note: Standard errors in parentheses. Year dummies are included in all specification. All regressors are first
lagged. Sources: authors’ own compilation based on the GMM estimation in Section 4.1.4. # indicates that the
VIF is less than 10.

4.1.1. Impact of ODA from All Donor Countries on FDI

First, the estimates for the impact of total ODA from all donor countries (AID_Allj),
ODA for infrastructure (INF_Allj), and for non-infrastructure ODA (NINF_Allj), were
conducted. All explained variables are FDI from major donor country i to recipient country
j (FDIij). GMM estimation results showed that none of the aid variables were significant at
less than a 5% level (Table 2). The results of Table 2 (6) may be distorted because the VIF
was more than 10.

4.1.2. Impact of ODA from Major Donor Countries on Their Own FDI

Thereafter, the impacts of total ODA (AIDij), ODA for infrastructure (INFij), and ODA
for non-infrastructure (NINFij) from major donor country i to recipient country j on FDI
were estimated. All explained variables are FDI from major donor country i to recipient
country j (FDIij). According to Table 3, VIF was less than 10 in all cases, thus there were
no multicollinearity problems. The GMM estimation results showed that none of the aid
variables were significant.

4.1.3. Impact of ODA from Each Major Donor Country on FDI

In addition, the effects of ODA by each major donor country were estimated and the
results are shown in Table 4. All explained variables are FDI from major donor country i to
recipient country j (FDIij). Table 4 shows only the main explanatory variables. In the table,
subscripts FR, GM, JP, UK, and the US denote France, Germany, Japan, the UK, and the
US, respectively. For example, in the second row in Table 4 (1), AIDFRj indicates the total
amount of ODA from France to country j. When the VIF was examined, it was found that
the VIF exceeded 10 in Table 4 Column (1)–(3), and the results might be distorted. Therefore,
this study focused only on the results of Table 4 Column (4)–(8). Table 4 Column (4) shows
that the effect of Japanese ODA for non-infrastructure sectors on FDI was negatively
significant.

4.1.4. Impact of ODA from Each Major Donor Country on Their Own FDI

Finally, this paper further examines the impact of each country’s ODA on its respective
FDI (Tables 5–9). Tables 5–9 show only the main explanatory variables. The estimation
results were not significant for any of the aid variables with p-values less than 0.05, and the
VIF for all models was less than 10.

4.2. Results of Granger Causality Test with Panel VAR Model

This study used a panel VAR model to examine the negative impact of Japanese ODA
for non-infrastructure sectors on FDI from 2003 to 2013, which was significant in the GMM
estimation.
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4.2.1. Results of Panel Unit Root Tests

The results of the panel unit root tests are presented in Table 10. For all variables, all
tests were rejected with p-values less than 0.05. Therefore, all were judged to be stationary
processes.

Table 10. Results of panel unit root tests.

2003–2013

Variable Statistic Prob.

ln FDIij −27.180 0.000

ln NINFJPj −10.876 0.000
Sources: authors’ own compilation based on LLC in Section 4.2.1.

4.2.2. Results of Lag Length Selection

Table 11 shows the AIC values for the panel VAR model in Equation (2) when
yij = FDIij and xij = NINFJPj. The lag with the lowest AIC value was used in the Granger
causality test and the impulse response analysis.

Table 11. Results of lag length selection.

2003–2013

Variables 0 1 2

ln FDIij ln NINFJPj 8.828754 8.150825 8.061585 *
Sources: authors’ own compilation based on AIC in Section 4.2.2. * shows the lowest AIC value.

4.2.3. Results of Panel Granger Causality Test

The results of the panel Granger causality tests are presented in Table 12. Table 12
shows that the result of the Granger causality test was not significant with a p-value less
than 0.05.

Table 12. Results of panel Granger causality test.

2003–2013

Null Hypothesis: F-Statistic Prob.

ln NINFJPj does not Granger Cause ln FDIij 0.1262 0.8815
Sources: authors’ own compilation based on panel Granger causality test in Section 4.2.3.

4.2.4. Results of Impulse Response Analysis

Figure 1 presents the result of the impulse response analysis. In Figure 1, when the
error term (innovation) of the variable x was subjected to a shock with a standard deviation
of 1, the variation in variable y was shown on the vertical axis, and the time (years) elapsed
since the shock, on the horizontal axis. In the impulse response analysis, y = ln FDIij and
x = ln NINFJPj.

According to Figure 1, the result of impulse response analysis on the impact of Japanese
ODA for non-infrastructure sectors (ln NINFJPj) on FDI (ln FDIij) was not significant.
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5. Discussion

Using data for the period 2003–2020, the impact of ODA on FDI from donor countries
to recipient countries was examined, and the GMM estimations showed that the only
negative effect of Japanese ODA for non-infrastructure sectors on FDI from major donor
countries to recipient countries was significant. Furthermore, the effect of Japanese ODA
for non-infrastructure sectors on FDI was verified using a panel VAR model, and it was
not significant in both the Granger causality test and the impulse response analysis. This
section discusses the results of this study.

5.1. Negative Effect of Japanese ODA for Non-Infrastructure Sectors on FDI from Major Donor
Countries

The results of GMM estimation were significant regarding the impact of Japan’s ODA
for non-infrastructure sectors on FDI between 2003 and 2013, whereas that of the Granger
causality test and the impulse response analysis were not.

One reason for this may be the timing of the downward trend in Japan’s ODA for
non-infrastructure sectors coinciding with the timing of the upward trend in FDI from
major donor countries to recipient countries. Figure 2 shows the flow of the total amount
of FDI from the five major donor countries to recipient country j used in this estimation
and the flow of Japan’s ODA for non-infrastructure sectors. From Figure 2, FDI from major
donor countries to recipient countries is on an upward trend, whereas Japan’s ODA for
non-infrastructure sectors increased sharply only in 2005 but is on a downward trend as a
whole. Therefore, it is possible that GMM estimation and the Granger causality test were
significant because the estimation period in this study happened to be a period with trends
in the opposite direction.

Did Japanese ODA for non-infrastructure sectors really have no negative effect on
FDI from major donor countries to recipient countries? Figure 3 shows the breakdown of
Japanese ODA for non-infrastructure sectors and Figure 4 shows Japan’s ODA flows for
non-infrastructure sectors. Figure 3 indicates that “Action Relating to Debt” accounts for
about 70% of Japan’s ODA for non-infrastructure sectors. However, China and other East
Asian countries that have attracted a lot of FDI since the 2000s are not subject to Japanese
action relating to debt (Ministry of Foreign Affairs of Japan 2016), and there may not be a
direct causal relationship between Japanese ODA for non-infrastructure sectors and FDI
from major donor countries to recipient countries. By contrast, if Commodity Assistance
had a negative effect on FDI, it would be consistent with Selaya and Sunesen (2012) and
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Liao et al. (2020), who pointed out that physical capital assistance that directly contributes
to the productive sector crowds out FDI. However, if Japan’s ODA for non-infrastructure
sectors was indeed crowding out FDI, the Granger causality test and the impulse response
analysis should also be significant. Therefore, it cannot be concluded from the results of
this study that Japan’s ODA for non-infrastructure sectors had a negative impact on FDI.
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5.2. Vanguard Effect of Japanese ODA

In this study, the vanguard effect of Japanese ODA, as indicated by some previous
studies (Kang et al. 2011; Kimura and Todo 2010), was not significant. Kimura and Todo
(2010) reported (i) the Japanese government’s deliberate use of ODA to promote FDI in
recipient countries and (ii) the close collaboration between the public and private sectors as
reasons why Japanese ODA has promoted FDI. However, looking at all versions of the ODA
Charter (formulated in 1992 and revised in 2003 and 2015), which established Japan’s ODA
policy, Asia—a major investment destination for Japan—was consistently identified as a
priority region, and the policy of public–private partnerships was also consistent (Ministry
of Foreign Affairs of Japan 1992, 2004c, 2015). The reasons for the change in ODA strategy
and the public–private split, as suggested by Kimura and Todo (2010), cannot explain why
this study could not find the vanguard effect of Japanese ODA. In other words, there may
be reasons other than ODA strategies and public–private partnerships that Japanese ODA
has the effect of promoting its FDI. This section discusses possible hypotheses.

The first hypothesis is that the results of this study do not deny the vanguard effect of
Japan’s ODA, but show that ODA is effective in promoting FDI only in the early stages of
investment in recipient countries. Japan experienced a surge in FDI as a result of the Plaza
Accord in 1985, which led to a significant appreciation of the yen (Mihut 2014). The period
analyzed by Kimura and Todo (2010), 1990–2002, can be referred to as the initial stage of the
expansion of Japanese FDI. Kimura and Todo (2010) suggested the following reasons for
the vanguard effect: (i) through ODA from a donor country, information about the recipient
country’s business environment is exclusively communicated to private enterprises of
the donor country, (ii) the ODA reduces the subjective perception of investment risk in
the recipient country by private enterprises of the donor country, and (iii) the ODA may
bring the donor country-specific business practices, rules, and systems to the recipient
countries. In each case, the vanguard effect of ODA is more likely to be realized in the
early stages when private enterprise has not yet fully established a relationship with the
recipient countries.

The second hypothesis is that external factors coincidentally produced similar trends
in Japanese FDI and ODA during the period analyzed in previous studies, but such trends
disappeared during the period estimated in this study, and thus the FDI-promoting effects
of Japanese ODA could not be found. Figure 5 shows the flow of Japan’s ODA and FDI to
the countries covered in this paper. In Figure 5, FDI data were obtained in nominal value
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from BMD3 and BMD4 of OECD.Stat and ODA data were derived in nominal value from
the CRS of OECD.Stat. The nominal value was converted to real value by dividing them by
the ratio of nominal GDP to real GDP of the recipient countries taken from the WDI.
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Figure 5 shows an upward trend in both Japanese FDI and ODA from 1985 to the mid-
1990s. The Plaza Accord in 1985 led to a significant appreciation of the yen, which caused
Japan to increase its FDI rapidly (Mihut 2014). On the contrary, domestic and international
calls to increase Japanese ODA were growing because Japan was the world’s second-largest
economy and was experiencing economic growth (Ministry of Foreign Affairs of Japan
2004b). In other words, the increase in Japan’s FDI and ODA from 1985 to the mid-1990s
was largely due to external factors.

The collapse of the bubble economy in the early 1990s left Japan in a difficult situation
of long-term budget deficits and economic stagnation. Owing to this (Ministry of Foreign
Affairs of Japan 2004a), the amount of ODA peaked in 1997 and subsequently declined
(Ministry of Foreign Affairs of Japan 2021) when viewed in terms of the budgeted amount
in yen. In addition, FDI in non-manufacturing sectors, such as finance and insurance,
services, and real estate, declined significantly after the burst of the bubble economy, and
FDI in Asia also declined because of the 1997 Asian currency crisis (Japan External Trade
Organization 2014). In other words, Japan’s FDI and ODA peaked in the late 1990s owing
to external factors.

Furthermore, it is important to note that the trends of Japan’s FDI and ODA were
sharply divergent after the early 2000s due to external factors. Regarding FDI, there was
a rapid expansion of FDI into Asian countries, led by China. Iida (2010) asserted that
the reason for the surge in FDI from Japan to Asia during this period was the attempt to
respond to the increase in consumption and imports associated with the US economic ex-
pansion through the Asian network of “world factories.” In contrast, Japanese ODA budgets
continued to shrink in the 2000s, affected by the stagnation of the Japanese economy.

As described above, external factors, such as the strong yen and economy, created
similar trends in Japan’s FDI and ODA from the late 1980s to 2000. Therefore, it is possible
that a spurious correlation was found only during this specific period as if ODA was
promoting FDI. Moreover, it is significant that the analysis in this study indicates that the



Economies 2022, 10, 236 17 of 20

vanguard effect of Japanese ODA, as found by some previous studies, may have appeared
only during a limited period, mainly in the 1990s.

6. Conclusions

Previous studies reported negative results regarding the ODA’s effects on promoting
FDI (Harms and Lutz 2006; Kang et al. 2011; Kimura and Todo 2010; Liao et al. 2020).
However, some studies indicated the Japanese ODA’s effects on promoting FDI (Kang et al.
2011; Kimura and Todo 2010). Therefore, this study re-examined the effect of ODA of five
major donor countries on FDI using panel data from 2003 to 2020, more recent data than
previous studies. Moreover, in addition to the GMM estimation, Granger causality tests
and impulse response analysis with panel VAR models were conducted to identify causal
relationships from ODA to FDI and to identify dynamic effects from ODA to FDI.

The analyses in this study showed the following results:

• Since only the GMM estimation result was significant and the results of the Granger
causality test and impulse response analysis were not significant, it cannot be con-
cluded that Japan’s ODA to non-infrastructure sectors had a negative impact on FDI.

• The vanguard effect of Japan’s ODA that previous studies (Kang et al. 2011; Kimura
and Todo 2010) have pointed to was not significant since the 2000s.

Based on the above results, this study concludes the following:

• Since the 2000s, there have been no robust results showing that “ODA has affected on
FDI”.

• It is suggested that the vanguard effect of Japanese ODA pointed out by previous
studies appeared mainly in the 1990s and may not be sustainable.

The results of this paper are integrated with a number of previous studies (Harms and
Lutz 2006; Kang et al. 2011; Kimura and Todo 2010; Liao et al. 2020) that have rejected the
effectiveness of ODA in promoting FDI. Moreover, the results implied that even Japanese
ODA has not promoted its FDI so far as discussed in Section 5. The novelty of this study is
to verify the effects of ODA of major donors on FDI using new data from the 2000s onward,
especially to reveal that the vanguard effect of Japanese ODA which has not been observed
since the 2000s. The results of this study would contribute to policy making.

A limitation of this study is that the analyses only determine the presence or absence of
a general trend at a statistically significant level. Therefore, further research on individual
cases through questionnaire surveys and other means is expected to determine how ODA
has affected the investment decisions of individual companies.
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Appendix A

Table A1. List of countries.

1 Argentina 17 Mozambique

2 Brazil 18 Nigeria

3 Cambodia 19 Oman

4 Chile 20 Pakistan

5 China 21 Panama

6 Colombia 22 Peru

7 Egypt 23 Philippines

8 India 24 Saudi Arabia

9 Indonesia 25 South Africa

10 Iran 26 Thailand

11 Iraq 27 Trinidad Tobago

12 Kazakhstan 28 Tunisia

13 Malaysia 29 Turkey

14 Mauritius 30 Ukraine

15 Mexico 31 Uruguay

16 Morocco 32 Viet Nam
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