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ABSTRACT
Research Originality: This study provides a new contribution 
by examining climate stress, inflation, and foreign investment 
within a single integrated framework. By uniting environmental, 
macroeconomic, and governance factors, it offers a clearer 
understanding of the structural drivers of inequality in ASEAN-4.
Research Objectives: The study examines the impacts of 
climate change, inflation, and foreign investment on inequality 
and evaluates how economic growth and corruption control 
moderate these effects.
Research Methods: The study uses annual panel data for 
Indonesia, Malaysia, Thailand, and the Philippines from 2002 
to 2023 and applies moderated panel regression analysis to 
estimate both direct and interaction effects.
Empirical Results: Climate pressures and foreign investment 
increase inequality, while inflation slightly reduces it. The 
analysis also shows that economic growth lessens the inequality 
effect of foreign investment, whereas stronger corruption control 
unexpectedly amplifies it, suggesting that better governance does 
not automatically ensure fairer investment outcomes.
Implications: These findings suggest that ASEAN-4 policymakers 
must align inclusive growth, inflation stability, environmental 
action, and improved governance to effectively reduce inequality 
and support sustainable development.
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INTRODUCTION
Income inequality remains a major challenge in modern economic development 

(Kuznets, 2019; Vitkovics, 2023; Agustina et al., 2023). Although many countries have 
succeeded in reducing poverty and improving average living standards, unequal income 
distribution persists and, in some cases, has even widened (Umair et al., 2024). The 
effects of inequality go beyond issues of fairness. Large income gaps are closely linked 
to political instability, weaker social cohesion, and slower long-term economic growth 
(Paddu et al., 2025). In developing and emerging economies, inequality is often shaped 
by multiple structural problems, such as climate risks, macroeconomic instability, and weak 
governance (Sahu & Mahalik, 2024; Tavares et al., 2025). These issues are particularly 
relevant in the ASEAN region, where rapid economic growth has not always produced 
equally shared benefits.

Evidence from ASEAN highlights the seriousness of the problem. The International 
Monetary Fund notes that inequality can influence economic growth and sustainability. 
When income growth is concentrated among the richest 20 percent, medium-term 
GDP growth may actually slow because the benefits are not widely shared (Norris et 
al., 2015). Data from the World Inequality Database (2025) show that the average 
Gini ratio in ASEAN has remained around 0.46 over the last two decades, which is 
considered high globally. Indonesia has the highest inequality in the region, with an 
average Gini ratio of 0.54, followed by Cambodia at 0.51, while Brunei Darussalam 
records the lowest at 0.36. In the ASEAN-4 countries, inequality also remains high: 
Thailand reached 0.52 in 2023, the Philippines averages about 0.47, and Malaysia 
records 0.42. These differences are largely caused by uneven economic development, 
regional disparities, and differences in labor skills (Fai & Tomlinson, 2023). Although 
Indonesia, Malaysia, Thailand, and the Philippines are classified by the World Bank 
as upper-middle-income countries with per capita incomes between USD 4,466 and 
USD 13,845, their high levels of inequality indicate that economic growth has not 
been fully inclusive.

Climate change is another important factor that can worsen inequality. Studies show 
that environmental shocks—such as extreme weather events and rising temperatures—tend 
to affect low-income groups more severely, which increases income inequality (Cevik & 
Jalles, 2023; Singer, 2018; Parsons et al., 2025). For example, a one-percent increase in 
climate vulnerability is associated with a 1.5-percent rise in inequality. This occurs because 
poorer households and sectors generally have less capacity to adapt to environmental risks. 
As a result, climate change is now widely seen not only as an environmental problem 
but also as an issue related to fairness and income distribution (Davidson, 2021). Recent 
studies reinforce this argument. Barra et al. (2025) show that uncertainty in economic, 
climate, and energy policies can change the relationship between environmental conditions 
and economic growth, often increasing inequality. Similarly, Acheampong et al. (2024) 
find that high inequality can slow the transition to renewable energy and maintain 
reliance on non-renewable resources, indicating a strong link between energy systems 
and income inequality.
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Macroeconomic conditions, particularly inflation, also play an important role in 
shaping income inequality (Memon & Qureshi, 2021). While moderate inflation can 
support economic activity, high or prolonged inflation tends to reduce the purchasing 
power of poorer households and increase inequality. Research suggests a threshold effect: 
when inflation rises above 6%, it generally worsens income disparities (Glawe & Wagner, 
2024). However, the evidence is not always consistent. Some studies argue that wealthier 
groups are better protected from inflation because they own assets, while others find 
nonlinear or U-shaped relationships between inflation and inequality (Zheng et al., 2020; 
Walsh & Yu, 2012). Inflation can also increase inequality over time, especially when it 
occurs alongside unemployment and weak institutions (Abdi et al., 2025). These mixed 
findings highlight the importance of examining inflation in specific economic contexts, 
particularly in emerging markets where inflation shocks often occur and affect social 
groups differently.

Foreign Direct Investment (FDI) is another factor that influences income 
inequality, though its impact remains debated. On one side, FDI can create jobs, 
transfer technology, and increase productivity, which may help reduce inequality over 
the long run (Ravinthirakumaran & Ravinthirakumaran, 2018). On the other side, when 
FDI is concentrated in capital-intensive industries or specific regions, it may increase 
inequality by benefiting mainly skilled workers or urban areas (Le et al., 2021; Suanes, 
2016). Research also suggests that the effect of FDI may be nonlinear and depend 
on institutional quality and a country’s ability to absorb investment benefits (Figini 
& Görg, 2011). Supporting this complexity, Abdi et al. (2025) find that FDI reduces 
inequality only in the short term, while globalization may increase disparities over time. 
In Indonesia, Handayani et al. (2022) show that FDI can reduce inequality when it is 
accompanied by strong economic growth. Meanwhile, research on ASEAN+3 by Shaari 
et al. (2022) indicates that lower corruption attracts more FDI, although environmental 
degradation can also draw investment, reflecting pollution-haven behavior. Therefore, the 
effect of FDI on income distribution must be understood within the broader economic 
and governance context.

The effects of these factors are also shaped by moderating variables such as economic 
growth and corruption control. Strong economic growth can reduce the inequality effects 
of FDI by creating more jobs and enabling redistribution through government spending 
(Gam et al., 2023). In contrast, weak or uneven growth may increase inequality if the 
gains from foreign investment benefit only a small group. Governance quality, particularly 
corruption control, is also crucial. Strong institutions and effective anti-corruption policies 
can ensure that FDI contributes to inclusive development. In contrast, weak governance 
may lead to elite capture, rent-seeking, and concentration of investment benefits in certain 
regions, which can increase inequality (Acemoglu & Robinson, 2012; Le et al., 2021). 
Supporting this argument, Hakimi and Hamdi (2017) find that corruption reduces 
economic growth and discourages FDI, thereby reinforcing inequality. Other evidence also 
emphasizes that reducing corruption and inequality is important for achieving inclusive 
development and supporting cleaner energy transitions (Acheampong et al., 2024).
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These issues are particularly relevant for the ASEAN-4 countries—Indonesia, 
Malaysia, Thailand, and the Philippines. Although these economies have experienced 
steady economic growth, inequality remains deeply rooted and continues alongside 
climate vulnerability, inflation instability, and governance challenges. As members of an 
increasingly integrated regional economy, ASEAN-4 countries are highly exposed to global 
capital flows. This makes FDI both an important source of economic growth and a 
potential contributor to inequality. However, only a limited number of studies examine 
how environmental pressures, macroeconomic conditions, and governance factors together 
influence inequality in these countries.

Existing empirical research also provides mixed results. Some studies find that FDI 
can reduce inequality when economic growth is strong (Gam et al., 2023). However, 
other research shows that in countries with weak institutions, FDI may actually increase 
inequality (Le et al., 2021). The relationship between inflation and inequality is also 
debated, with some studies finding no effect, while others report inequality-reducing or 
inequality-increasing outcomes depending on the context (Wijayanti & Aisyah, 2022; 
Glawe & Wagner, 2024; Zheng et al., 2020). These differing findings suggest that 
earlier studies have not fully considered the combined effects of environmental pressures, 
macroeconomic conditions, and institutional quality, nor how these factors interact to 
influence inequality in ASEAN-4 countries.

Against this background, this study positions itself by addressing a clear research gap. 
First, it integrates climate change, inflation, and FDI into a single analytical framework, 
a rare approach in ASEAN-focused inequality studies. Second, it introduces economic 
growth and corruption control as moderators to capture how structural and governance 
conditions shape the effects of macroeconomic and environmental forces on inequality. 
Third, it provides a region-specific comparative analysis, offering insights that global or 
single-country studies cannot capture.

Using annual panel data for 2002–2023 and panel regression with moderation 
analysis, this study contributes to the literature in three key ways. It presents a unified 
model linking environmental, macroeconomic, and institutional determinants of inequality; 
delivers comparative evidence tailored to ASEAN-4's shared development challenges; and 
generates policy-relevant implications for how growth and anti-corruption strategies can 
reduce inequality under climate and economic pressures. Together, these contributions 
establish the study's novelty and relevance and underscore why the topic remains 
compelling for both scholars and policymakers.

METHODS
	 This study uses annual panel data that combine cross-sectional observations from four 

ASEAN countries—Indonesia, Malaysia, Thailand, and the Philippines—with time-series 
data from 2002 to 2023, resulting in 88 observations. These countries are selected because 
they represent the core ASEAN-4 group and are consistently classified by the World Bank 
as upper-middle-income economies with similar structural characteristics. They also have 
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more complete data on environmental, macroeconomic, and governance indicators. Other 
ASEAN countries lack consistent long-term data for key variables such as corruption control, 
climate indicators, and income inequality, making it difficult to construct a balanced panel 
for moderation analysis. The period 2002–2023 is chosen because 2002 is the earliest year 
when all variables—climate indicators, FDI inflows, inflation, and governance measures—
are available and consistently reported for the ASEAN-4. The endpoint of 2023 allows 
the study to capture recent economic developments, including post-Asian Financial Crisis 
reforms, deeper global integration, and increasing climate-related pressures.

The dataset includes six main variables to examine the interaction between 
environmental factors, macroeconomic conditions, and institutional quality. The dependent 
variable is income inequality (IIE), measured by the Gini index from the World Inequality 
Database. Two moderating variables are economic growth (EGR) and corruption control 
(CRC). Economic growth is represented by GDP per capita, while corruption control is 
taken from the Worldwide Governance Indicators and reflects the extent of corruption, 
state capture, and the effectiveness of institutions.

The independent variables capture the key economic and environmental factors 
that affect inequality. Climate change (CLC) is measured using CO₂ emissions intensity, 
defined as the amount of carbon dioxide emissions per unit of GDP, which reflects the 
environmental impact of economic activity. Inflation (INF) is measured as the annual 
percentage change in the Consumer Price Index (CPI), indicating price instability and 
its impact on household purchasing power. Foreign direct investment (FDI) is measured 
as net inflows as a percentage of GDP, representing foreign capital entering the economy 
and its potential influence on income distribution.

The empirical analysis applies panel regression techniques to estimate the relationships 
among these variables. The baseline specification tests the effects of climate change, 
inflation, and FDI on income inequality, followed by extended models incorporating 
interaction terms to assess the moderating roles of economic growth and corruption 
control. The baseline model is expressed in Equation (1):

IIEit = α + β11CLCit + β12INFit + β13FDIit + εit 	 				    (1)

Because the independent variables differ in scale and magnitude, the model is further 
transformed using natural logarithms, as shown in Equation (2):

LogIIEit = α + β11LogCLCit + β12INFit + β13FDIit + εit			   (2)

To extend the analysis, this study also incorporates a moderation framework using 
Moderated Regression Analysis (MRA). Specifically, it evaluates the roles of economic 
growth and corruption control as moderating variables in the relationship between FDI 
and income inequality. These are captured in the following models:

http://journal.uinjkt.ac.id/index.php/signifikan
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LogIIEit = α + β21FDIit + β22LogGRWit + β23FDIit*LogGRWit + εit			   (3a)

LogIIEit = α + β31FDIit + β32LogCRCit + β33FDIit*LogCRCit+ εit	 		  (3b)

where Log is the natural logarithm, IIE is income inequality, CLC is climate change, 
INF is is inflation is is foreign direct investment, α is the constant, ε is the error term, 
i denotes the cross-sectional unit (country), and t represents the time period.

For estimation, the study employs three alternative panel regression models: the 
Common Effect Model (CEM) or Pooled Least Squares (PLS), the Fixed Effect Model 
(FEM), and the Random Effect Model (REM). The CEM represents the simplest 
specification, assuming homogeneous behavior across both cross-sections and time periods. 
By contrast, FEM controls for unobserved country-specific effects that remain constant 
over time, while REM assumes that unobserved heterogeneity is random and uncorrelated 
with the regressors. REM is also known as the Error Component Model (ECM), estimated 
using Generalized Least Squares (GLS) techniques. The general functional form is 
presented in Equation (4):

Yit = α + βXit + εit	 								        (4)

where Yit​ denotes the dependent variable for country i at time t, α is the intercept 
term, Xit is the vector of independent variables, β represents the corresponding regression 
coefficients that measure the magnitude and direction of the relationships, and εit is the 
stochastic error term capturing unobserved factors not included in the model.

The appropriate specification of the panel regression model was determined through 
a sequence of model selection tests, namely the Chow test, the Hausman test, and 
the Lagrange Multiplier (LM) test. The Chow test is used to discriminate between the 
Common Effect Model (CEM), also known as Pooled Least Squares (PLS), and the 
Fixed Effect Model (FEM). It does so by evaluating whether cross-sectional intercepts are 
homogeneous across entities. The Hausman test is subsequently applied to differentiate 
between FEM and the Random Effect Model (REM). This test assesses whether the 
unobserved individual-specific effects are correlated with the regressors. Finally, the 
Lagrange Multiplier (LM) test, as introduced by Breusch and Pagan (1980), is conducted 
to decide between REM and CEM. 

RESULTS AND DISCUSSION
The results of this study reveal three key empirical findings. First, climate change 

significantly increases income inequality in ASEAN-4, indicating that environmental stress 
disproportionately affects lower-income groups. Second, inflation within the observed 
range reduces inequality, suggesting a mild equalizing effect when price increases remain 
manageable. Third, foreign direct investment tends to widen inequality, though its 
impact varies when economic growth and corruption control are considered moderating 
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factors. These main findings are elaborated through descriptive statistics and econometric 
estimations presented below.

To provide initial context, Table 1 presents the descriptive statistics for the variables 
used in this study, offering a preliminary picture of the economic, environmental, and 
institutional characteristics of the ASEAN-4 countries over the period 2002–2023. The 
results highlight considerable heterogeneity across observations, particularly for inflation 
and foreign direct investment, which exhibit the widest fluctuations among the variables.

The descriptive statistics for all variables included in this study are reported in 
Table 1. The results reveal that income inequality (IIE), measured by the Gini index, 
averages 0.46 across ASEAN-4, ranging from 0.40 to 0.56, confirming the persistence 
of relatively high inequality during the period of analysis. Economic growth (GRW), 
proxied by GDP per capita, has a mean of USD 13,473 but ranges from USD 3,580 
to USD 36,417, reflecting substantial differences in output levels across countries and 
years. Corruption control (CRC) scores only 0.13 on the governance index, underscoring 
limited institutional effectiveness in curbing rent-seeking and uneven enforcement of 
anti-corruption measures.

Table 1. Descriptive Statistics

  IIE
(Index)

GRW
(US$)

CRC
(Index)

CLC
(US$)

INF
(Percent)

FDI
(Percent)

Mean 0.4664 13473.09 0.1394 0.6471 3.4726 2.2879

Median 0.4600 11547.50 0.1378 0.6750 3.0900 2.2900

Maximum 0.5600 36417.00 0.1603 0.9800 13.1000 5.4200

Minimum 0.4000 3580.000 0.1223 0.3500 -1.2300 -0.8600

Std. Dev 0.0458 7560.582 0.0097 0.1831 2.6387 1.2418

Source: Processed results from secondary data (2025).

Turning to the independent variables, climate change intensity (CLC), expressed as 
CO₂ emissions per unit of GDP, averages 0.64, ranging from 0.35 to 0.98, highlighting 
the environmental burden of economic activity in the region. Inflation (INF) shows 
considerable volatility, ranging from –1.23 percent to 13.1 percent, although its average 
remains moderate at 3.47 percent. FDI inflows, expressed as a share of GDP, average 
2.28 percent but fluctuate sharply between –0.86 and 5.42 percent, indicating uneven 
patterns of external capital integration. Overall, the descriptive results emphasize three 
important features: (i) inequality remains structurally entrenched at relatively high levels; 
(ii) economic growth and external investment are marked by significant variation across 
space and time; and (iii) governance weaknesses and environmental stress persist as 
additional constraints on inclusive development. These dynamics provide the rationale 
for further econometric investigation into how growth and corruption control may 
moderate the effects of macroeconomic and environmental factors on inequality in 
ASEAN-4.
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Selecting an appropriate panel data model is a critical step to ensure the accuracy 
and consistency of econometric estimation. In this study, model specification was guided 
by both theoretical considerations in variable selection and econometric diagnostics to 
determine whether the Common Effect Model (CEM), Fixed Effect Model (FEM), or 
Random Effect Model (REM) provides the best fit for the dataset. To this end, three 
complementary statistical procedures were applied: the Chow test, the Hausman test, 
and the Lagrange Multiplier (LM) test. These tests are designed to evaluate unobserved 
heterogeneity across cross-sections, the correlation between regressors and individual 
effects, and the efficiency gains from random effects estimation.

The results presented in Table 2 demonstrate a consistent pattern across all 
three model specifications. In Model I, which estimates the direct effects of climate 
change, inflation, and FDI on income inequality, both the Chow and Hausman tests 
yield highly significant results, rejecting the null hypotheses in favor of FEM. In 
Model II, where economic growth interacts with FDI as a moderating variable, the 
Chow and Hausman statistics again confirm FEM as the superior model. Finally, in 
Model III, which examines the moderating role of corruption control on the FDI–
inequality relationship, the same conclusion holds: the FEM is the most appropriate 
specification. These findings suggest that unobserved country-specific characteristics—
such as structural differences in economic development, institutional quality, or social 
policy regimes—are not only present but also correlated with the explanatory variables. 
The FEM, by allowing intercepts to vary across countries, captures this heterogeneity 
more effectively than either the pooled or random specifications. Consequently, all 
subsequent estimations in this study rely on the Fixed Effect Model, ensuring both 
statistical consistency and theoretical coherence.

Table 2. Results of the Chow and Hausman Tests

Model Effects Test Statistic Prob. Decision

Model I
(IIE) 

Uji Chow
Cross-section F 99.4887*** 0.0000

FEM
Cross-section Chi-square 135.8998*** 0.0000

Uji Hausman Cross-section random 298.4662*** 0.0000 FEM

Model II
(GRW*FDI)

Uji Chow 
Cross-section F 82.9542*** 0.0000

FEM
Cross-section Chi-square 123.5720*** 0.0000

Uji Hausman Cross-section random 248.8627*** 0.0000 FEM

Model III
(CRC*FDI)

Uji Chow 
Cross-section F 96.3841*** 0.0000

FEM
Cross-section Chi-square 133.7129*** 0.0000

Uji Hausman Cross-section random 289.1523*** 0.0000 FEM

Source: Processed results from secondary data (2025).
Note: *** denotes significance at the 1% level.

The first stage of the analysis examines the direct effects of climate change, 
inflation, and foreign direct investment (FDI) on income inequality in the ASEAN-4 
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countries. The results, estimated using a fixed-effect model, are presented in Table 3. 
The findings show that climate change has a positive and highly significant impact on 
income inequality. The coefficient of 0.17 suggests that a one-point increase in climate 
vulnerability is associated with a 17.39% increase in inequality. This result highlights 
the unequal impact of environmental shocks, which tend to affect poorer households 
and workers in climate-sensitive sectors more severely. Similar findings are reported 
by Malpede and Percoco (2021) and Cevik and Jalles (2021), who argue that the 
negative distributional effects of climate risks are stronger in developing countries due 
to limited capacity for adaptation and mitigation. More recent research by Méjean et 
al. (2024) also shows that climate-related disruptions, such as extreme weather events, 
can increase inequality both directly—through productivity losses in agriculture and 
informal sectors—and indirectly by reinforcing poverty traps. However, Otrachshenko 
and Popova (2021) note that extreme temperature exposure does not always increase 
inequality, as factors such as labor mobility and regional industrial structures may 
influence the outcome.

For inflation (INF), the estimated coefficient is –0.0056, indicating a negative 
relationship between inflation and inequality. This means that a 1% increase in inflation 
is associated with a small reduction in inequality of about 0.004%. This result supports 
the idea of a nonlinear or U-shaped relationship between inflation and inequality. At 
lower levels, inflation may reduce inequality by lowering the real value of debt and 
narrowing wage differences, thereby benefiting lower-income groups. However, when 
inflation becomes too high, it can harm poorer households by reducing their purchasing 
power. Similar patterns have been found in studies of OECD countries and the United 
States (Zheng et al., 2020; Balcilar et al., 2018). In the ASEAN context, Walsh and Yu 
(2012) argue that food inflation does not always increase inequality because income gains 
in other sectors may offset the negative effects on poorer households. However, other 
studies provide different conclusions. Uspri (2023) and Gros & Shamsfakhr (2023) find 
that inflation can reduce real wages and purchasing power, thereby increasing inequality 
under certain conditions.

Table 3. Panel Regression Results (Model I):  
Direct Effects of Climate Change, Inflation, and FDI on Income Inequality

Variable Coefficient Std. Error t-Statistic Prob

C -0.6812*** 0.0300 -2.2686 0.0000

CLC 0.1739*** 0.0490 3.5460 0.0007

INF -0.0056*** 0.0024 -2.3283 0.0224

FDI 0.0089** 0.0045 1.9721 0.0520

R-squared 0.8041 F-statistic 55.4228

Adjusted R-squared 0.7896 Prob(F-statistic) 0.0000

Source: Processed results from secondary data (2025).
Note: *** and ** denote significance at the 1% and 5% levels, respectively.
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Finally, the results reveal that FDI inflows are positively associated with inequality. 
This result implies that a 1% increase in FDI inflows increases income inequality, 
reflecting the uneven distribution of investment benefits across regions and industries. 
In many developing economies, FDI tends to be concentrated in capital-intensive or 
export-oriented sectors, thereby disproportionately benefiting skilled labor and urban 
centers while bypassing rural areas. This is consistent with Suanes (2016) in Latin 
America, Saucedo et al. (2020) in Mexico, and Ma (2025 in China, which collectively 
argue that FDI often widens wage gaps in developing countries. Nonetheless, the 
literature also points to nonlinear effects. Figini and Görg (2011) and Le et al. (2021) 
report that while FDI inflows initially worsen inequality, at higher levels they can 
reduce inequality by creating broader spillovers, enhancing technology diffusion, and 
expanding labor demand. Similarly, Chen and Wu (2019) find that FDI can reduce 
the Gini coefficient by improving productivity, suggesting that the inequality effect 
of FDI depends heavily on the absorptive capacity and institutional quality of host  
countries.

Table 4. Interaction Test Results (Model II): 
The Moderating Role of Economic Growth in the FDI–Inequality Nexus

Variable Coefficient Std. Error t-Statistic Prob

C -0.5279*** 0.1848 -2.8566 0.0054

FDI 0.1757*** 0.0734 2.3941 0.0190

GRW  -0.0275 0.0197 -1.3965 0.1664

GRW*FDI -0.0174*** 0.0077 -2.2641 0.0262

R-squared 0.8105 F-statistic 57.7590

Adjusted R-squared 0.7965   Prob(F-statistic) 0.0000

Source: Processed results from secondary data (2025).
Note: *** and ** denote significance at the 1% and 5% levels, respectively.

The interaction test using economic growth as a moderating variable is reported in 
Table 4. The results show that FDI maintains a positive and significant effect on income 
inequality, indicating that, in the absence of moderating influences, capital inflows tend 
to widen disparities. Economic growth, proxied by GDP per capita, exhibits a negative 
coefficient, suggesting that, although the effect is statistically insignificant, higher economic 
growth is associated with reductions in inequality. Substantively, a 1% increase in economic 
growth is estimated to lower income inequality by 0.02%.

More importantly, the interaction term between FDI and economic growth is negative, 
implying that economic growth effectively moderates the relationship between FDI and 
inequality. In practical terms, this means that in countries with higher economic growth, 
the inequality-widening effect of FDI diminishes, and FDI can even help reduce disparities. 
Thus, economic expansion enhances the absorptive capacity of host economies, enabling 
a broader distribution of the benefits from foreign investment. These findings align with 
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those of Gam et al. (2023), who show that although FDI tends to widen inequality, strong 
economic growth can reverse this effect by broadening employment opportunities and 
boosting productivity. This pattern reflects the Kuznets (1955) hypothesis, which predicts 
rising inequality during early industrialization followed by declines as economies diversify 
and labor markets strengthen—a view echoed by Alamanda (2021), who notes that early-
stage rural–urban migration and wage stagnation initially heighten disparities before inclusive 
policies and rising labor demand gradually narrow gaps. Evidence from Abdi et al. (2025) 
further supports this trajectory, showing that GDP per capita initially increases inequality 
in Somalia but that this effect weakens over time, while FDI reduces inequality only in the 
short run. These results underscore the importance of growth conditions and institutional 
context, consistent with the moderating role of growth observed in the ASEAN-4. Fazaalloh 
(2019) similarly finds that FDI’s inequality-reducing effects emerge only when growth is 
taken into account, as technology transfer, skill upgrading, and productivity gains materialize 
more broadly in expanding economies.

Beyond growth, the interaction between climate pressures and inequality in this 
study reflects broader global evidence. Barra et al. (2025) show that environmental and 
policy uncertainty can alter the Environmental Kuznets Curve, intensifying distributional 
vulnerabilities, while Acheampong et al. (2024) demonstrate that inequality itself can 
reinforce environmental degradation by reducing renewable energy adoption. This mirrors 
the ASEAN-4 context, where climate stress, low adaptive capacity, and unequal access to 
environmental protection jointly amplify inequality. Indonesian evidence from Handayani 
et al. (2022) further confirms that while growth and FDI can reduce inequality, higher 
CO₂ emissions worsen it by disproportionately harming low-income groups through both 
economic and health channels. These parallels collectively strengthen the positioning of 
the present study by showing that ASEAN-4 shares common structural constraints, and 
that the interplay between growth, investment, and environmental pressures is central to 
understanding inequality dynamics in the region.

The third model introduces corruption control (CRC) as a moderating variable 
to examine whether stronger governance institutions influence the impact of foreign 
direct investment (FDI) on inequality. The results, shown in Table 5, indicate that 
FDI continues to have a positive and significant effect on income inequality, consistent 
with Model I. This suggests that foreign capital inflows may widen disparities when 
their benefits are unevenly distributed. The coefficient for corruption control is negative 
(–0.271), implying that stronger institutions are associated with lower inequality, 
although the effect is statistically insignificant (p = 0.117). A one-unit increase in 
CRC is estimated to reduce inequality by about 0.27%, indicating that anti-corruption 
efforts may support more equitable outcomes, even though their direct impact remains 
limited in this sample.

The interaction between FDI and corruption control (CRC*FDI) is positive. 
This unexpected result suggests that when corruption is more effectively controlled, the 
inequality-increasing effect of FDI becomes stronger. One possible explanation is that FDI 
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in ASEAN-4 tends to be concentrated in certain regions and sectors. As a result, even 
with better governance, foreign investment mainly benefits skilled workers, urban areas, or 
well-connected firms. In this situation, reducing corruption does not automatically ensure 
that investment benefits are distributed widely, especially when FDI remains focused on 
capital-intensive industries.

Table 5. Interaction Test (Model III): 
The Moderating Role of Corruption Control in the FDI–Inequality Nexus

Variable Coefficient Std. Error t-Statistic Prob

C -1.3139*** 0.3345 -3.9271 0.0002

FDI 0.3231*** 0.1334 2.4208 0.0177

CRC -0.2710 0.1712 -1.5827 0.1174

CRC*FDI 0.1601*** 0.0682 2.3470 0.0214

R-squared 0.7889 F-statistic 50.4531

Adjusted R-squared 0.7732   Prob(F-statistic) 0.0000

Source: Processed results from secondary data (2025).
Note: *** and *** denote significance at the 1% and 5% levels, respectively.

These findings are consistent with those of Le et al. (2021), who argue that 
although FDI often increases inequality, its impact depends on institutional quality 
and the extent of investment distribution. Even strong institutions may not prevent 
inequality if FDI remains concentrated in urban or capital-intensive sectors, a pattern 
also seen in ASEAN-4. This supports the argument of Acemoglu and Robinson (2012) 
that institutional reforms alone cannot reduce inequality without inclusive development 
and redistribution policies. The result may also reflect the dynamics discussed by 
Dobson & Ramlogan-Dobson (2012) and Davidescu et al. (2022), who suggest that 
in economies with large informal sectors, corruption can sometimes act as an informal 
redistribution mechanism. When corruption is reduced without expanding formal 
economic opportunities, inequality may increase. In contrast, Hakimi and Hamdi 
(2017) find that corruption discourages FDI in MENA countries, while in ASEAN-4 
foreign investment continues despite governance differences. This means inequality 
outcomes depend more on sectoral concentration and the ability of economies to 
absorb investment benefits than on corruption levels alone. Evidence from Shaari et 
al. (2022) also shows that environmental degradation can attract FDI in ASEAN+3, 
suggesting that when FDI flows to pollution-intensive industries, economic gains are 
concentrated while environmental costs fall more heavily on poorer communities, further 
increasing inequality.

Other studies also highlight complex relationships between corruption and 
inequality. Davidescu et al. (2022) and Dobson & Ramlogan-Dobson (2012) suggest 
that higher corruption can sometimes be associated with lower inequality because 
informal-sector activities may redistribute resources. When the informal sector accounts 
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for a large share of GDP, corruption may serve as an alternative allocation mechanism. 
However, when the informal sector accounts for more than one-fifth of total output, 
corruption no longer reduces inequality, suggesting that this relationship depends 
heavily on economic conditions. Overall, Model III's results show the complex role 
of institutions in the relationship between FDI and inequality. Although stronger 
corruption control is expected to reduce inequality, in ASEAN-4, it appears to strengthen 
the inequality-increasing effect of FDI. This suggests that institutional reforms must 
be supported by policies that more evenly distribute foreign investment. Such policies 
may include targeted infrastructure development, investment in human capital, and 
incentives for FDI in labor-intensive sectors so that the benefits of improved governance 
can lead to more equal outcomes.

More broadly, the study contributes to the literature in several ways. First, it 
combines environmental, macroeconomic, and institutional factors in a single empirical 
framework, an approach rarely used in studies of ASEAN economies. Second, the 
results show that the impact of FDI on inequality depends strongly on structural 
conditions, especially economic growth and corruption control, extending the findings 
of Abdi et al. (2025), Le et al. (2021), and Fazaalloh (2019). Third, the study shows 
that improvements in governance can unintentionally increase inequality when foreign 
investment remains concentrated in specific sectors or locations. Together, these findings 
help explain mixed results in previous research and provide new insights into how 
environmental pressures, macroeconomic conditions, and institutional quality shape 
inequality in ASEAN-4.

CONCLUSION
This study provides new evidence on the drivers of income inequality in the 

ASEAN-4 by examining environmental, macroeconomic, and institutional factors together. 
The results show that climate change and foreign direct investment (FDI) tend to increase 
inequality, while inflation slightly reduces inequality within the observed range. The 
analysis also finds that economic growth weakens the inequality-increasing effect of FDI. 
In contrast, stronger corruption control appears to intensify the inequality impact of 
FDI, suggesting that investment benefits are not evenly distributed. Overall, the findings 
indicate that inequality in ASEAN-4 is shaped not only by external shocks but also by 
economic growth patterns and institutional conditions.

These findings have several policy implications. First, governments need to ensure that 
FDI supports inclusive development rather than benefiting only specific sectors or regions. 
This can be done by encouraging investment in labor-intensive industries, strengthening 
connections between foreign companies and local suppliers, and promoting balanced 
regional investment. Second, improving absorptive capacity is essential. Investments in 
education, skills, and technology can help workers and domestic firms benefit from 
productivity gains brought by FDI. Third, inflation management should not focus only 
on price stability. Because moderate inflation may sometimes reduce inequality, monetary 
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policy should also be supported by social protection programs such as wage support, food 
price policies, and targeted cash transfers to protect low-income households. Fourth, the 
strong effect of climate change on inequality highlights the need to integrate climate 
policies into development strategies. Expanding climate-resilient infrastructure, protecting 
vulnerable livelihoods, and reducing environmental risks are important to prevent climate 
shocks from widening income gaps. Finally, the results suggest that governance reforms 
alone are not enough. Anti-corruption policies should be combined with transparent 
investment allocation, monitoring of sectoral concentration, and safeguards against elite 
capture. Measures such as public disclosure of investment flows, participatory local 
budgeting, and clear requirements for foreign investors can help ensure that investment 
benefits are distributed more fairly.

Future research can expand this analysis by including additional institutional indicators, 
such as the rule of law and regulatory quality, to better understand governance differences 
within ASEAN-4. Examining sectoral differences in FDI—such as manufacturing, services, 
and extractive industries—could also provide deeper insights into how foreign investment 
affects inequality. From a methodological perspective, future studies may employ dynamic 
panel models or nonlinear approaches to better capture long-term and threshold 
effects. Comparative studies involving other emerging regions would also help broaden 
understanding of how climate change, macroeconomic conditions, and governance jointly 
influence income inequality.
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