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Abstract

This study investigates the impact of Foreign Direct Investment (FDI) on welfare in ASEAN
countries, with a focus on environmental degradation as a mediating variable and corruption
as a moderating variable. Using panel data from seven ASEAN countries over the period
2012-2023, this research analyzes the relationships between FDI, environmental degradation,
corruption, and welfare through a regression model with a Random Effects Model (REM)
approach, estimated using Generalized Least Square (GLS). The analysis results indicate that
FDI has a negative impact on welfare, with environmental degradation amplifying this effect.
On the other hand, corruption is found to have a negative impact on welfare, but as a
moderating factor, it slightly reduces the negative effect of FDI. These findings suggest that
the sustainability of FDI’s benefits for welfare heavily depends on improved environmental
management and stronger governance.
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1.Introduction

Foreign Direct Investment (FDI) is one of the main drivers of global economic
growth, particularly in developing countries such as ASEAN. Through FDI, host
countries receive capital inflows, technology transfer, and job creation, which
promote increased production capacity and economic welfare. Endogenous growth
theory [1] posits that economic growth is supported by internal factors such as
investment in research and development (R&D), technological innovation, and
human capital. In this context, FDI plays a crucial role in promoting economic
growth through technology transfer and spillover effects, which drive domestic
efficiency and productivity. However, FDI does not always yield positive outcomes.
In addition to economic benefits, FDI also brings the potential for negative
externalities such as environmental degradation, as explained by [2]. Foreign
investments in environmentally harmful sectors such as mining and energy can result
in environmental damage, which harms societal welfare, especially in countries with
weak environmental regulations. Here is a figure showing the growth of Foreign
Direct Investment (FDI) in the mining, manufacturing, and energy sectors in ASEAN
from 2018 to 2023:
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FDI Growth in Mining, Manufacturing, and Energy Sectors (2018-2023)
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Fig. 1. FDI Growth in Mining, Manufacturing, and Energy Sectors in ASEAN
(2018-2023)

The figure shows an increase in FDI in the manufacturing, energy, and mining
sectors from 2018 to 2023, with a peak in 2021, particularly in the manufacturing
and energy sectors. This rise in FDI has the potential to exacerbate environmental
degradation, especially in the manufacturing sectors, which have received the largest
investments and are often associated with air and water pollution due to resource-
intensive industrial processes. The energy sector, particularly fossil fuel-based
energy, contributes to increased greenhouse gas emissions that worsen climate
change. Mining, although receiving a smaller share of FDI, directly impacts
ecosystem damage through deforestation and soil and water pollution. These three
sectors have a strong connection to environmental degradation, and increased
investment in these sectors tends to worsen environmental conditions in ASEAN
countries, which may have lax environmental regulations. [3] found that FDI in
pollution-intensive sectors can have a negative impact on welfare due to rising
pollution and declining environmental quality.

Total FDI and Environmental Degradation Trends in ASEAN Countries (2014-2023)
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Fig. 2. The Total of FDI and Enviromental Degradation in ASEAN (2014-2023)

To understand the relationship between FDI, the environment, and welfare, the
Environmental Kuznets Curve (EKC) hypothesis provides significant insights. EKC
suggests that in the early stages of industrialization, environmental degradation tends
to increase alongside economic growth. However, after reaching a certain income
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level, awareness of the importance of a clean environment begins to rise, prompting
stricter regulations and reduced pollution. In this context, FDI can play a dual role;
on one hand, it may trigger environmental degradation, but on the other hand, it has
the potential to bring environmentally friendly technologies that can help mitigate
negative environmental impacts and enhance economic welfare in the long term.

The debate on the environmental impact of FDI is further amplified by two major
hypotheses: the Pollution Haven Hypothesis and the Pollution Halo Hypothesis. The
Pollution Haven Hypothesis posits that multinational corporations tend to relocate
their operations to countries with more lenient environmental regulations to lower
operational costs. This leads to these countries becoming "pollution havens," where
environmental degradation increases alongside FDI inflows. Conversely, the
Pollution Halo Hypothesis argues that multinational corporations can introduce
cleaner technologies and better environmental management practices to host
countries, ultimately reducing pollution and improving environmental quality.

Empirical studies present varying results regarding the impact of FDI on the
environment and welfare. [4] found that the environmental impact of FDI differs
between developed and developing countries. In BRICS countries and developing
nations, FDI tends to exacerbate environmental degradation due to weak regulations
and a focus on rapid economic growth without considering environmental
consequences. Conversely, in developed countries, FDI helps reduce environmental
degradation because of stricter regulations and the use of environmentally friendly
technologies.

In addition to environmental impact, another crucial factor in determining the effect
of FDI on welfare is the level of corruption in the recipient country. Corruption can
weaken the effectiveness of environmental regulations and exacerbate the negative
impact of FDI on welfare.

Corruption Index Trends in ASEAN Countries (2014-2023)
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Fig. 3. Corruption Perception Index in ASEAN Countries (2014-2023)

According to institutional theory, the quality of institutions, including the level of
corruption, plays a vital role in moderating the impact of FDI on both the
environment and welfare. In countries with high levels of corruption, environmental
regulations are often poorly enforced, allowing multinational companies to exploit
these institutional weaknesses, increasing pollution, and reducing societal welfare.
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[5] study shows that in highly corrupt countries, FDI often focuses on resource
extraction without providing significant benefits to the domestic economy, and it can
even increase social inequality and environmental destruction.

[6] evaluating the impact of FDI and institutional quality on welfare in Latin
American and Sub-Saharan African countries, suggests that FDI can positively
impact welfare if supported by strong institutions and the rule of law. In this context,
corruption can act as a hindrance, weakening the positive effects of FDI on welfare
by worsening environmental degradation and impeding sustainable economic
growth.

Other studies, such as the one conducted by [7], emphasize that FDI inflows can
worsen environmental quality in countries with weak environmental standards, while
corruption further weakens these standards. These findings align with the Pollution
Haven Hypothesis, where multinational companies exploit regulatory loopholes to
reduce operational costs at the expense of environmental quality. However, in some
contexts, as explained by [8], corruption in developing countries can facilitate short-
term economic growth, but its impact on sustainable development heavily depends
on the quality of governance.

Numerous studies have produced inconsistent findings on the impact of FDI on
welfare, with some research indicating that foreign direct investment (FDI) has a
positive effect on welfare ([9], [10], [11], [12], meanwhile, there are studies that
show FDI has a negative impact on welfare [3], [5], [13], [14]. This study aims to
fill the gap in the existing literature by exploring the complex interaction between
FDI, environmental degradation, and corruption, and their impact on welfare in
ASEAN countries. By integrating these variables into a single analytical model, this
study aims to provide a more comprehensive understanding of how FDI can affect
economic welfare both directly and through the mediating role of environmental
degradation and the moderating role of corruption. The findings of this study are
expected to offer relevant policy recommendations for ASEAN countries in
maximizing the economic benefits of FDI while minimizing its negative impacts on
the environment and society.

2.Methodology
This study uses panel data covering seven ASEAN member countries (Thailand,
Indonesia, Vietnam, the Philippines, Cambodia, Laos, and Myanmar) over the period
2012 to 2023. These countries were selected because they represent significant
variations in terms of economic development, the volume of Foreign Direct
Investment (FDI), and challenges related to environmental governance and
corruption. Additionally, these countries exhibit different dynamics in addressing
environmental degradation, providing richer insights into the relationship between
FDI, the environment, corruption, and economic welfare. The selection was also
based on the availability of consistent and complete data for all key variables studied,
enabling a more comprehensive and valid analysis. Data were sourced from globally
recognized sources, including the World Bank, United Nations Development
Programme (UNDP), Transparency International, and the International Monetary
Fund (IMF). Economic welfare was measured using the Human Development Index
(HDI) by UNDP. The Human Development Index (HDI) measures three main
dimensions of human welfare:

1. Long and Healthy Life, measured by life expectancy at birth and converted

into a life expectancy index.
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2. Knowledge, measured by expected years of schooling and mean years of
schooling, resulting in an education index.

3. Decent Standard of Living, measured by GNI per capita based on PPP,
which is converted into a GNI index.

FDI was measured by foreign direct investment inflows as a percentage of Gross
Domestic Product (GDP), environmental degradation was represented by carbon
dioxide (CO2) emissions per capita, and corruption was measured using the
Corruption Perception Index (CPI) provided by Transparency International.

2.1.Analytical Model

A panel data regression model was used to analyze the relationships between FDI,
environmental degradation, corruption, and economic welfare. In this study, we used
the Random Effects Model (REM) as the primary approach. The selection of REM
was based on the characteristics of cross-country panel data, which includes
variation across ASEAN countries and accounts for cross-entity heterogeneity. This
model was chosen after conducting model specification tests, which indicated that
REM was more appropriate than the Fixed Effects Model (FEM) because cross-
country variation was considered as a random component rather than fixed.

The regression model used to assess the impact of FDI on environmental degradation
(as a mediating variable) and economic welfare is described as follows:
Model 1. The Impact of FDI on Environmental Degradation:

log log Yiit = a+ By loglog Xir + €;¢

Where log logY; represents environmental degradation (CO2 emissions per
capita), log log X represents FDI, and e is the error term.
Model 2. The Impact of Environmental Degradation and FDI on Economic Welfare:

Yoie = a+ By log log Xy + B3 log log Yy + €

Where Y represents economic welfare (HDI), and the other variables are as
previously described.

2.2.Sobel Test
To assess the significance of environmental degradation as a intervening variable in
the relationship between FDI and welfare, the Sobel test was used. The Sobel test is
conducted to examine whether the mediation effect is significant by utilizing the
coefficient values and standard errors from the regression paths involved. The Sobel
formula used is as follows:

axb

Z= J(b2xSa?)+(aZxSh?)

Where a is the coefficient of the impact of FDI on environmental degradation, b is
the coefficient of the impact of environmental degradation on welfare, and Sa and
Sb are the standard errors of each respective coefficient.

2.4.Moderation Test

This study also explores the role of corruption as a moderating variable in the
relationship between FDI and economic welfare through environmental degradation.
The moderating variable is represented by the interaction between FDI and
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corruption, formulated as the interaction variable (XZ). The regression model to test
the moderating effect of corruption is as follows:
Yoie =a+ By loglog Xie + Ps log log Yiir + Bezir + B7xzir + €3¢

Where Z represents corruption (measured by the CPI) and XZ is the interaction
between FDI and corruption. The moderation test is conducted to determine whether
the effect of FDI on welfare is influenced by the level of corruption in the recipient
country. If the coefficient of the interaction variable XZ is significant, it indicates
that corruption either weakens or strengthens the impact of FDI on welfare.

2.4.Analytical Technique

The data analysis process was carried out using the statistical software EViews to
estimate the panel data model. The Random Effect Model (REM) approach was
chosen after conducting a series of model selection tests, including the Chow test,
the Hausman test, and the Lagrange Multiplier (LM) test, which indicated that REM
was more appropriate than the Fixed Effect Model (FEM) in the context of this study.
REM assumes that the variation between entities (in this case, ASEAN countries) is
random and uncorrelated with the independent variables. Therefore, classical
assumption tests, such as tests for multicollinearity, heteroscedasticity, and
autocorrelation, are not mandatory prerequisites in REM, as the individual
characteristics of the cross-sections are treated as random components included in
the error term.

2.5.Data Sources

The data used in this study were sourced from three major international
organizations. FDI data were obtained from the World Bank, while HDI data, which
serve as indicators of welfare, were collected from UNDP. Environmental
degradation data, represented by CO2 emissions per capita, were also sourced from
the World Bank database. Meanwhile, corruption data were sourced from
Transparency International, which provides the Corruption Perception Index (CPI)
for each country included in the study's sample.

3.Results

Table 1 presents descriptive statistics for the four main variables in this
study, namely Foreign Direct Investment (FDI), corruption, environmental
degradation, and welfare. Based on 84 observations, FDI has an average of
8,164,585,332 with a standard deviation of 7,242,081,383, indicating significant
variation between observations, with a minimum value of 617,755,395 and a
maximum value of 25,120,732,060. Corruption levels range from 15 to 40, with an
average of 30 and a standard deviation of 6, indicating a relatively uniform
distribution. Environmental degradation shows high variability with a minimum
value of 3,272, a maximum of 605,291, an average of 176,381, and a standard
deviation of 180,756. Meanwhile, the welfare variable has a constant value of 1
across all observations, with no variation. This data provides an initial overview of
the distribution characteristics of the data in this study.

Table 1. Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
8
FDI 4 617,755,395 25,120,732,060  8,164,585,332 7,242,081,383
8
Corruption 4 15 40 30 6
8
Enviromental Degradation 4 3,272 605,291 176,381 180,756

1497



1498

R. F. Laming et al.

Welfare 4 1 1 1 0

Sumber: Data diolah (2024)

This study analyzes the relationship between Foreign Direct Investment (FDI),

environmental degradation, and economic welfare in ASEAN countries using panel
data from the period 2012 to 2023. The study also explores the role of corruption as
a moderating variable in the relationship between FDI and welfare through
environmental degradation. The regression model employs the Random Effect
Model (REM), which was selected after a series of model selection tests, including
the Chow test, Hausman test, and Lagrange Multiplier (LM) test, as presented in

Table 2.
Table 2. Results of Model Selection Tests
Test Probability Conclusion
Chow Test 0.00 < 0.05 FEM
Hausman Test 0.3610 > 0.05 REM
Lagrange Multiplier (LM) Test 0.000 < 0.05 REM
Source: Processed Data (2024)
Table 3. T-Test Results for Model 1
Variable Coefficient Std. Error t-Statistic Prab.
C -0.170873 0.885006  -0.192850 0.8476
LOGX 0.520803 0.090687 5.742868 0.0000
Source: Processed Data (2024)
Table 4. T-Test Results for Model 2
Variable Coefficient Std. Error t-Statistic Prob.
Cc 3.983940 0.701656 5.677908 0.0000
LOGX -0.188819 0.076031 -2.483438 0.0151
LOGY1 0.924587 0.079453 11.63686 0.0000
Source: Processed Data (2024)
1. The Impact of FDI on Environmental Degradation

Coefficient: 0.5208, t-statistic: 5.74 (significant at the 5% significance level).
FDI significantly increases environmental degradation in ASEAN countries.
This is consistent with the "Pollution Haven" hypothesis, where foreign
investments tend to be directed toward countries with more lenient
environmental regulations, ultimately leading to an increase in CO2 emissions
per capita. Natural resource-based sectors and heavy industries, which are often
the target of FDI, contribute significantly to environmental damage.

The Impact of Environmental Degradation on Welfare

Coefficient: 0.9246, t-statistic: 11.64 (significant at the 5% significance level).
The results indicate that environmental degradation has a significantly positive
impact on economic welfare (Human Development Index - HDI). Although this
finding seems to contradict conventional welfare theory, it can be explained by
the short-term increase in economic activities and income that often
accompanies natural resource exploitation, despite the detrimental effects on the
environment.

The Mediating Role of Environmental Degradation between FDI and Welfare
a: Coefticient of LOGX on LOGY; (mediation) = 0.520803

b: Coefficient of LOGY1 on Y (welfare) = 0.924587
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Sa: Standard error of the coefficient of LOGX on LOGY; = 0.090687
Sb: Standard error of the coefficient of LOGY on Y, =0.079453

7 = axb
J(b2xSa?)+(a?xSbh?)

. 0,520803 x 0,924587
7 (0,9245872 x 0,0906872) + (0,5208032 X 0,0794532)

Z =515

The t-table value with degrees of freedom (df) = 81 at a 5% significance level
(two-tailed) is 1.99. Mediation Coefficient: The Sobel test results show that
environmental degradation significantly mediates the relationship between FDI
and welfare, with a z-value of 5.15 (greater than the t-table value of 1.99).

The increase in FDI tends to worsen the environment, which in turn affects
economic welfare. This indicates that the impact of FDI on welfare occurs both
directly and through environmental degradation as an intermediary. The
Environmental Kuznets Curve (EKC) theory can explain this finding, where
environmental degradation increases during the early stages of economic growth
but decreases at higher income levels as countries begin to address
environmental issues.

The Direct Impact of Foreign Direct Investment (FDI) on Economic Welfare
Coefficient: -0.1888, t-statistic: -2.48 (significant at the 5% significance level).
The direct impact of FDI on welfare is negative and significant. This indicates
that, without considering environmental degradation as an intermediary, FDI has
a detrimental effect on welfare in ASEAN countries. This may be due to the
uneven negative effects of FDI, including income inequality, dominance by
multinational corporations, and profit repatriation to foreign countries.

The Moderating Effect of Corruption in the Relationship between FDI,
Environmental Degradation, and Welfare

Table 5. Moderation Test Results for the Corruption Variable

Variable Coefficient  Std. Error t-Statistic Prob.
C 890.71647 2229070  4.024838  0.0001
LOGX -7.446642 2501740 -2.976585  0.0039
LOGY1 9578180  0.972562  9.848401 0.0000
z -1.588330  0.704974 -2.253034  0.0270
Xz 0.170792  0.073538  2.322482  0.0228

Sumber: Data diolah (2024)

Y, = 89.71647 — 7.446642 * LOGX + 9.578180 * LOGY; — 1.588330*Z
+ 0.170792+XZ + €

a. Intercept (C=289.71647, p <0.0001):
This constant indicates the average value of the dependent variable (welfare)
when all independent variables are zero. The positive and significant
coefficient suggests that welfare has a relatively high baseline value.

b. LOG(X) = -7.446642 (p = 0.0039):
The coefficient for FDI is negative and statistically significant (p < 0.05).
This indicates that an increase in FDI has a direct negative impact on
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welfare. In other words, the inflow of FDI may lead to issues such as
environmental degradation, which affects welfare.

c. LOG(Y1)=9.578180 (p < 0.0000):
The coefficient for environmental degradation is positive and highly
significant. Although this may seem contradictory, it may indicate that
environmental degradation caused by foreign investment (FDI) can produce
short-term economic effects, such as increased industrial activity and
employment, which temporarily boost welfare. However, this could be a
reflection of short-term effects, as welfare is measured through various
parameters, including economic ones.

d. d.Z=-1.588330 (p=10.0270):
The coefficient for corruption (Z) is negative and significant. This indicates
that higher levels of corruption have a direct negative impact on welfare.
Corruption often undermines the fair and efficient allocation of resources,
reducing the expected positive effects of FDI.

e. XZ=0.170792 (p = 0.0228):
The coefficient for the interaction between FDI and corruption (XZ) is
positive and statistically significant. This suggests that corruption plays a
moderating role in reducing the negative impact of FDI on welfare.
Specifically, although FDI tends to harm welfare, when corruption is
present, this negative effect is slightly mitigated. However, this does not
imply that corruption has a positive effect. This moderating effect may occur
because corruption facilitates investment by cutting through bureaucracy or
regulations, albeit at the risk of long-term negative effects on institutions and
development.

4.Discussion

The findings of this study highlight the complexity of the relationship between

FDI, environmental degradation, and economic welfare in ASEAN countries. The
main findings can be further analyzed as follows:

1.

Negative Impact of FDI on Welfare

FDI has been shown to have a negative impact on welfare in ASEAN countries.
This can be explained through the Externality Theory proposed by [2].
According to this theory, FDI often results in negative externalities, such as
pollution and environmental degradation, which are not fully reflected in
company costs but are borne by the broader society. For example, investments
in extractive sectors may increase short-term income but reduce the quality of
life and welfare of society through uncompensated environmental damage.
This finding is also consistent with the Pollution Haven Hypothesis [15], which
asserts that multinational companies tend to relocate their operations to countries
with weaker environmental regulations to reduce costs. As a result, ASEAN
countries, which generally have lower environmental standards, often become
destinations for pollution-intensive FDI, leading to increased environmental
damage and a decline in societal welfare.

Moreover, this finding can be understood within the framework of the
Environmental Kuznets Curve (EKC) [16], which describes how environmental
degradation tends to rise during the early stages of economic growth and
industrialization. ASEAN countries are largely in this phase, where economic
growth has yet to be matched by sufficiently strong regulations to mitigate
environmental impacts, resulting in a temporary decline in welfare.

Pollution Haven Hypothesis and Environmental Degradation

The findings of this study support the Pollution Haven Hypothesis (PHH), which
posits that multinational companies tend to shift their operations to countries
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with weaker environmental regulations to reduce operational costs [15]. ASEAN
countries, with varying levels of environmental regulation, become primary
targets for companies operating in extractive sectors and heavy industries. Based
on the results, FDI significantly increases environmental degradation in ASEAN
countries, as evidenced by the rise in CO2 emissions. This suggests that foreign
direct investment (FDI) tends to cause environmental damage in this region.
However, as explained by the Environmental Kuznets Curve (EKC) theory, the
impact of environmental degradation may decrease as countries reach higher
income levels [16]. ASEAN countries may experience environmental
degradation during the early stages of industrialization, but at later stages, with
rising income levels, there is potential for stricter regulations and cleaner
technologies that could help mitigate the negative environmental impacts.

3. Short-Term Economic Growth vs. Long-Term Welfare
One of the intriguing findings of this study is the positive impact of
environmental degradation on short-term economic welfare, which indicates that
resource exploitation and increased economic activity through FDI can enhance
welfare in the short term. However, this contradicts the literature that emphasizes
the long-term negative effects of environmental degradation on welfare [3].
In the short term, ASEAN countries may benefit economically from job creation
and GDP growth. However, in the long term, environmental degradation can
diminish the quality of life, reduce the availability of natural resources, and
exacerbate social inequality [6]. Therefore, more sustainable development
policies should be adopted to ensure that the economic benefits of FDI are not
achieved at the expense of natural resources and long-term welfare.

4. Moderating Role of Corruption
The findings that show corruption moderating the relationship between FDI,
environmental degradation, and welfare can be explained from the perspective
of the Grease the Wheels Hypothesis [17]. This hypothesis suggests that in
environments with rigid regulations or excessive bureaucracy, corruption can
function as a lubricant that "greases the wheels" of the economy, accelerating
investments and business projects that would otherwise be hindered by
bureaucratic obstacles. In the context of FDI, corruption may allow foreign
companies to obtain permits and complete administrative procedures more
quickly, which are often slow in countries with inefficient institutions. This
could potentially result in increased welfare in the short term as FDI inflows can
have quicker effects on job creation and economic activity.
However, in the long term, corruption will still have a damaging effect on
governance, the fairness of distribution, and the resilience of the economy. As
the literature suggests, corruption can reduce the effectiveness of regulations and
exacerbate the negative impacts of FDI [5]. In many cases, corruption allows
multinational companies to bypass environmental regulations, which in turn
worsens environmental degradation.
This study also shows that while corruption may facilitate investment by
reducing bureaucratic barriers, its impact on welfare remains negative. This
aligns with the findings of [8], who emphasized that corruption can affect
welfare through the degradation of institutional quality and increased inequity in
the distribution of benefits from FDI.

5.Conclusion

FDI has a significant impact on environmental degradation, as statistical
tests indicate that FDI increases CO2 emissions per capita, in line with the Pollution
Haven Hypothesis. Environmental degradation has a positive impact on economic
welfare in the short term, which can be explained by the increased economic activity
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accompanying foreign investment. However, in the long term, environmental
degradation may compromise societal welfare. The mediation test in this study
confirms that environmental degradation significantly mediates the relationship
between FDI and welfare.

The moderation test shows that corruption plays a role in reducing the
negative impact of FDI on welfare. This can be explained by the Grease the Wheels
Hypothesis [17], which suggests that in environments with rigid regulations or
excessive bureaucracy, corruption can expedite the investment process by cutting
through administrative barriers. In the short term, this may enhance welfare by
accelerating job creation and increasing economic activity. However, although
corruption may offer short-term economic benefits, its long-term impact remains
negative as it weakens institutions, reduces regulatory effectiveness, and undermines
the fair distribution of economic gains.

Therefore, this study highlights the importance of sustainable development
policies and the implementation of stricter regulations in ASEAN countries to
address the negative environmental impacts of FDI and ensure long-term welfare
that is not compromised by corruption and environmental damage.

6.Policy Implications

Based on the findings of this study, ASEAN countries need to strengthen
environmental regulations and accelerate the transition to a stage where economic
growth and environmental protection can progress hand in hand. Pigovian tax
policies to internalize negative externalities, as proposed by Pigou, could also help
mitigate the adverse effects of FDI on societal welfare. Institutional reforms that
promote better governance and stronger law enforcement are also necessary to
ensure the long-term benefits of FDI. Furthermore, it is crucial for ASEAN countries
to implement sustainable development policies by prioritizing environmentally
friendly technologies and stricter regulations to reduce the harmful effects of
environmental degradation on economic welfare.
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