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Abstract
A major issue for socioeconomic development, especially in developing coun-
tries, is income inequality. In terms of the financial sector and income inequality, 
the Kuznets curve is expanded upon by the financial Kuznets curve (FKC). Using 
a panel dataset of eight EAGLE nations from 1991 to 2019, the current study aims 
to empirically investigate the existence of non-linearity between financial systems 
(financial development, financial institutions, and financial markets) and income 
inequality. The financial development index, the financial institutions index, and 
the financial markets index are the three additional components that make up 
finance. The feasible generalized least squares (FGLS) and panel-corrected stand-
ard errors (PCSE) estimators have been used for robustness assessments because 
of the cross-sectional dependency in the panel dataset. The empirical findings con-
firmed that there is an inverted U-shaped relationship in EAGLE nations between 
financial development, financial institutions, financial markets, and income ine-
quality. This suggests that after a certain level is achieved, income inequality 
may decline. It may rise in the early stages of financial development, financial 
institutions, and financial markets. Moreover, our empirical results showed that 
while GDP growth, school enrollment, and trade openness reduce income inequal-
ity, factors like unemployment, inflation, population growth, and age depend-
ency increase it. According to the study, income inequality can be reduced by 
the current government’s prudent socioeconomic policies and advanced financial 
systems.
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Introduction

In the past few decades, there has been a contentious debate on the efficacy of 
financial sector development in supporting economic growth and decreasing 
income inequality. High economic development with equitable income distribu-
tion is a major concern for all developing and developed countries. Most of the 
developing nations are facing low levels of economic growth with a higher level 
of income inequality (Younsi et al., 2022). Prudent financial sector growth may 
be a powerful instrument for addressing income inequality. The development and 
efficient management of the financial sector contribute to quicker and more sus-
tainable economic growth. Easy access to financial resources leads to increased 
investment and job creation, benefiting the poorest portions of the community. It 
allows underprivileged populations to invest in education, health, and socioeco-
nomic development for their children and family members, leading to increased 
human capital accumulation. Financial growth decreases income and wealth ine-
qualities, addressing issues associated with rising inequality.

Financial sector development (FD) may impact income disparity through a vari-
ety of mechanisms. It promotes capitalization, which leads to increased economic 
activity and growth. Additionally, the financial sector facilitates access to financial 
resources for low-income individuals (Galor & Zeira, 1993). It empowers the under-
privileged population to develop or support small businesses and companies. It helps 
disadvantaged families feed and educate their children, leading to improved income 
distribution (Canavire-Bacarreza & Rioja, 2009). In the agrarian sector, the financial 
sector helps farmers with reduced-cost loans to enhance the rural economy and lessen 
income disparity, hence reducing poverty (Arora, 2012). Greenwood and Jovanovic 
(1990) found that FD initially raises income disparity, but it eventually decreases as 
the sector develops. This supports the inverted U-shaped relationship between the 
financial system and income inequality. The studies conducted by Banerjee and New-
man (1993), Galor and Zeira (1993), and Mookherjee and Ray (2003) predict that FD 
will reduce income inequality by relaxing the poor’s credit restrictions. The financial 
system would expand with higher income levels, economic growth would speed up, 
and income inequality between the rich and the poor would worsen.

Kuznets’s law integrates the financial system and income inequality, known as 
the Financial Kuznets’ curve (FKC). The present concern of this study is followed 
by Kuznets (1955), who claimed an inverse U-shaped relationship exists between 
economic growth and income inequality. It means that income inequality first 
rises, accompanied by a rise in economic growth, and then declines as economic 
growth increases. The inverse U-shaped relationship shows the non-linear associ-
ation between the financial system and income inequality. According to Kuznets, 
as industrialization emerges, people who engage in the industrial sector increase 
their income and financial development. Ultimately, FD encourages capital accu-
mulation, stimulates economic activities, and increases economic growth. Eco-
nomic expansion spurs income disparity (Banerjee & Newman, 1993).

Each economy is striving to eliminate income disparity in order to achieve 
the desired economic development. Specifically, in the case of emerging and 
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growth-leading economies (EAGLEs), chasing high economic growth causes high 
income inequality. The role of EAGLEs in international development is changing 
rapidly. The following figures depict the trend of income inequality1 and financial 
development2 in a time-series pattern. Figure  1 shows the fluctuation of income 
inequality in eight EAGLE countries. These fluctuations showed the importance 
of other aspects that increase or decrease income inequality. One strong possibility 
may be an increase in the FD system. Figure 2 shows FD from 1991 to 2019.

Figure  3 shows the FD and income inequality combination for eight EAGLE 
countries. Brazil’s FD increases with decreased income inequality. In 2019, both 
have negative trends. Since 1991, China has experienced both positive and nega-
tive changes in FD and income inequality, but from 2015 onwards, an increase in 
FD reduced income inequality. For instance, Kanbur and Zhang (2005), Wan and 
Zhou (2005), and Tsui (2007) focused on the issue of income inequality in China 
and claimed the further determinants of the increase in income inequality. In addi-
tion, Rajan and Zingales (2014) argued that in the initial stages of financial develop-
ment, the financial system increases wealth and widens income gaps. After a long 
time, FD decreases income inequality because every person has access to wealth and 
assets.

India’s case is very different. FD and income inequality had a positive direction. 
Indonesia did not develop much in finance in that period. FD and income inequality 
are accompanied by each other. In the case of South Korea, FD has witnessed higher 
development with lower growth in income inequality. It means that high FD leads 
to a decrease in income inequality in South Korea. In Mexico, the increase in FD 
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Fig. 1  Income inequality of EAGLE countries, 1991–2019

1 Income inequality is measured by the Gini coefficient from the Standardized World Income Inequality 
Database (SWIID).
2 Financial development data has been taken from International Monetary Fund (IMF).
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leads to a decrease in income inequality. In the case of the Russian economy, there 
is also a very energetic role for FD in reducing income inequality. An increase in FD 
decreases income inequality. In the case of Turkey, there is also an increase in FD 
towards a decrease in income inequality. The facts show the dynamic movement of 
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Fig. 2  FD of EAGLE countries, 1991–2019
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FD and income inequality in the sample of EAGLE countries from 1991 to 2019. It 
shows mixed trends in FD and income inequality in the selected countries. Further-
more, it shows the existence of both a linear and nonlinear association between FD 
and income inequality.

Emerging countries have attracted our interest due to the reasons stated above. 
From the sample of eight emerging countries, two major economies, China and 
India, are often regarded as rising markets. These two countries’ worldwide influ-
ence continues to grow. The World Bank believes that emerging markets play an 
important role in global economic growth and stability. Despite the phenomenal rise 
of developing economies over the last decade, empirical studies on the influence of 
FD on income disparity have mostly been overlooked. As such, this study adds to 
the current literature on the finance-inequality nexus by conducting an assessment 
utilizing accessible data for eight EAGLE nations from 1991 to 2019.

The crux of this study is followed by a question: Do financial development (FD), 
financial institutions (FI), and financial markets (FM) have a nonlinear relationship 
with income inequality for EAGLE countries? The prime objective of this paper is 
to integrate Kuznets’s theory on FD, FI, and FM and income inequality, identified as 
the financial Kuznets’ curve (FKC), and find the existence of linearity or non-linear-
ity for a panel dataset of eight EAGLE countries between 1991 and 2019.

The remainder of this paper is organized as follows. The “Literature Review” 
section presents the existing literature on the linear and nonlinear connections 
between FD and income inequality. The “Data and Methodology” section presents 
the data sources, model specifications, and estimation methods. The “Empirical 
Results and Discussion” section discusses the empirical results. The “Conclusion 
and Policy Implications” section summarizes the main findings and suggests policy 
implications.

Literature Review

This literature review explores the relationship between FD and income inequality. 
It is divided into two subsections: the first focuses on the linear relationship between 
FD and  income inequality, while the second examines the nonlinear relationship 
between the two variables.

Linear Relationship Between FD and Income Inequality

The bulk of the literature showed the association between FD and income inequal-
ity for time series and panel dataset sample countries in the linear form. For exam-
ple, Banerjee and Newman (1993), Galor and Zeira (1993), and Aghion and Bol-
ton (1997) explored that FD benefits the poor by causing their incomes to rise at 
a relatively fast pace. Ultimately, reducing income inequality. The dynamic inter-
action between FD and income inequality using a panel data approach was exam-
ined by Clarke et al. (2006). The results argued that FD reduces income inequality. 
The connection between FD and income distribution was analyzed by Liang (2006). 
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Using the generalized method of moments (GMM) estimation, the results indicated 
that FD reduces income inequality. Moreover, Rehman et al. (2008) investigated the 
link between income inequality, economic growth, and FD. The empirical findings 
revealed that FD has an inverse effect on income inequality. In addition, in the case 
of Brazil, Bittencourt (2010) investigated the dynamic link between FD and income 
inequality by applying the DOLS estimator and noted that unemployment and FD 
reduce income inequality. Similarly, Batuo et al. (2010) found a linear association 
between income inequality and FD. In addition, Jalil and Feridun (2011) examined 
the long-run association between income inequality and FD in the case of China by 
applying the ARDL bounds-testing approach and examined the linear effect of FD 
on income inequality. Their findings showed that there is a significant link between 
FD and income inequality and that FD reduces income inequality. Moreover, Ham-
ori and Hashiguchi (2012) described the effect of financial deepening on income 
inequality. The results of the fixed-effect model revealed that FD showed a negative 
relationship with income inequality. Tan and Law (2012) also found a negative lin-
ear relationship between FD and income inequality. Jauch and Watzka (2016) exam-
ined the relationship between FD and income inequality using pooled regression 
estimation and found that FD reduces income inequality. FD, income inequality, and 
poverty were investigated by Seven and Coskun (2016) in 45 emerging countries. 
The results showed that FD leads to a reduction in income inequality. Another study 
conducted by Seven (2022) proved that FD is negatively associated with income 
inequality using panel data from developed and developing countries. In the case 
of financial markets, Westley (2001) highlighted how highly flawed financial mar-
kets (FM) significantly contribute to income inequality in Latin America. Similarly, 
Mookherjee and Ray (2003) advocated that persistent income inequality stems from 
imperfect capital markets.

Nonlinear Relationship Between FD and Income Inequality

Greenwood and Jovanovic (1990) proposed a Kuznets curve connection between 
the FM and income inequality in their examination of the finance-growth-inequality 
nexus. They also postulated a non-linear link between FD and income inequality, 
known as the ’’inverted U’’ hypothesis. They argued that while FD first raises eco-
nomic disparity, it eventually enhances income distribution. Li et al. (1998) found a 
U-shaped Kuznets curve between FD and income inequality in East Asian countries. 
It was observed that financial growth reduces the disparity in income by increas-
ing the mean income of the poorest 20% of the overall population. Sebastian and 
Sebastian (2011) used a fixed effects model to investigate the link between FD and 
income inequality. The study found that FD affects income inequality but did not 
support the Greenwood and Jovanovic (1990) hypothesis. Ling-zheng and Xia-hai 
(2012) disclosed the connection between FD and income inequality in the provincial 
data of China and found that there exists a U-shaped relationship between them. 
Furthermore, the nonlinear association between FD and income inequality was 
analyzed by Kim and Lin (2011). The empirical analysis indicated that FD reduces 
income inequality and confirmed the existence of FKC. In addition, Tan and Law 



Journal of the Knowledge Economy 

(2012) applied the GMM model and found that FD reduces income inequality in a 
nonlinear fashion for developing countries. Similarly, Nikoloski (2013) reported the 
negative link between FD, income inequality, and the existence of the FKC. Using 
an international sample of 138 countries, Kaidi and Sami (2016) also highlighted 
an inverted U-shaped association between FD and income inequality. Baiardi and 
Morana (2016) examined the existence of a nonlinear association between FD and 
income inequality using panel data from European countries and found that GDP 
per capita, FD, and age dependency ratio reduce income inequality. Whereas Baiardi 
and Morana (2018) worked on income inequality and FD in the euro area, and the 
results confirmed the existence of the FKC. The existence of an inverted U-shaped 
relationship between FD and income inequality was also confirmed by Akan et al. 
(2017) in the European Union, Chiu and Lee (2019) in low-income countries, Cong 
Nguyen et  al. (2019) in 21 emerging countries, Destek et  al. (2020) in Turkey, 
Younsi and Bechtini (2020) in BRICS countries, Younsi et al. (2022) for a sample 
of 11 Asian and 4 North African countries, and Zungu et al. (2022) in 21 African 
countries. This suggests that income inequality may increase in the initial stage of 
FD and then decline beyond some threshold.

The bulk of the literature, as mentioned above, explores a lot of work that has 
been done on the linear and nonlinear association between FD and income inequal-
ity. A substantial number of studies exist on the association between FD and income 
inequality (Odhiambo, 2009; Ang, 2010; Tiwari et  al., 2013). Only a few studies 
are available in the empirical literature that examine the existence of FKC (Niko-
loski, 2013; Shahbaz et al., 2015; Kaidi and Sami 2016; Baiardi & Morana, 2016; 
Akan et al., 2017; Chiu & Lee, 2019; Cong Nguyen et al., 2019; Destek et al., 2020; 
Younsi & Bechtini, 2020; Younsi et al., 2022; Seven, 2022; Zungu et al., 2022). Pre-
vious research provides evidence of linear and nonlinear connections between FD 
and income inequality. Most of the literature measured FD by credit to the private 
sector by banks and other proxies. In this study, the financial system is measured 
by FD, FI, and FM released by the IMF. The novelty is that there has been no work 
done on panel datasets of these eight EAGLE countries by using the data of the 
financial system from the IMF. Finally, the study is an attempt to find out the exist-
ence of the nonlinear impact of FD on income inequality. The rationale of the study 
is to investigate whether FD, FM, and FI have a nonlinear relationship to income 
inequality in EAGLE countries.

Data and Methodology

Data

This study employs a panel dataset of eight EAGLE countries from 1991 to 2019, 
including Brazil, China, India, Indonesia, Korea, Mexico, Russia, and Turkey. 
Table 8 in the Appendix presents definitions of the variables utilized in this study. 
This paper uses the Gini index from the Standardized World Income Inequality 
Databases (SWIID) to measure income inequality (Banerjee & Newman, 1993; 
Clarke et al., 2006; Baiardi & Morana, 2016; Chiu & Lee, 2019; Solt, 2020; Younsi 
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& Bechtini, 2020; Miled et al., 2022; Younsi et al., 2022). By using the same meas-
ure, we are able to compare our findings with the existing literature.

To examine whether financial sector development impacts income inequality, we 
employ three major financial system components: the Financial Development Index 
(FD), the Financial Institutions Index (FI), and the Financial Markets Index (FM) 
from the International Monetary Fund (IMF) database. The IMF recognized that, as 
initially shown by Cihak et al. (2012) and then further by Sahay et al. (2015), it is 
important to consider the variety of financial systems among nations when evaluat-
ing FD. This realization prompted the use of Svirydzenka’s (2016) technique to cre-
ate a comprehensive set of financial system metrics in the form of indices. Several 
studies have used financial systems from the IMF source database (e.g., Islam et al., 
2020; Baloch et al., 2021; Ejemeyovwi et al., 2021; Laktionova et al., 2021; Mig-
namissi, 2021; Nguyen & Su, 2021; Mbona, 2022; Ben Belgacem et al., 2024). In 
this study, a general FD index as well as its two major components, i.e., the FI index 
and the FM index, which respectively capture the characteristics of FI and FM, have 
been taken.3

The FI is a corporation engaged in business dealing with finance and monetary 
transactions such as investments, loans, currency exchange, and deposits. It includes 
a broad variety of business operations inside the financial services sector, includ-
ing trustee companies, banks, insurance companies, investment dealers, and broker-
age firms. The conventional banking sector depth measure employed in the literature 
(bank credit to the private sector) is supplemented with indicators for other FI, such 
as the assets of the mutual fund and pension fund sectors and the amount of life and 
non-life insurance premiums. Because it covers most countries, insurance premium 
data is preferred over insurance firms’ assets. Given a shortage of data for other FIs, 
access and efficiency indicators for FIs are more bank-specific. The number of bank 
branches and ATMs per 100,000 individuals is used as a proxy for FI access. Indica-
tors including the proportion of businesses with lines of credit, the number of bank 
accounts per 1,000 individuals, and the use of mobile phones for money transfers 
were also taken into consideration.

FM indicators emphasize the growth of the stock and debt markets. The depth 
sub-index considers the size (capitalization, or the value of listed shares), the activ-
ity (stocks traded), the volume of outstanding foreign debt securities of sovereigns, 
as well as the domestic and international debt securities of financial and nonfinan-
cial corporations. To better match the statistics on sovereign debt, corporate debt 
securities are based on nationality rather than residency. We exclude information 
on the volume of outstanding domestic sovereign debt securities. Further, the use of 

3 To avoid making assumptions about the significance of certain indicators in gauging FD and its sub-
indicators, this data uses a statistical technique called principal components analysis (PCA). To create a 
composite indicator that incorporates as much of the data shared by all the collinear individual indicators 
as feasible, PCA joins together the collinear individual indicators. The underlying series’ PCA squared 
factor loadings (so that their sum adds up to 1) are used to build sub-indices as weighted averages of the 
normalized series. The coefficients known as factor loadings connect the observed variables to the factors 
or major components. The percentage of the indicator’s total unit variation that is explained by a factor is 
shown by the square of the factor loadings.
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the proportion of market capitalization outside the top ten largest corporations as a 
proxy for stock market access when discussing financial market access. When there 
is a higher level of market concentration, it should be harder for younger or smaller 
issuers to access the stock market. We evaluate bond market access as the number of 
financial and nonfinancial firm issuers on the domestic and international debt mar-
kets each year per 100,000 people. The number of separate issuers is reflected by 
this variable, such that a repeat issuance by the same business during a given year 
is only counted once. The stock market turnover ratio, or the ratio of the value of 
traded stocks to stock market capitalization, is the foundation of the financial market 
efficiency sub-index. A higher turnover should indicate improved market efficiency 
and liquidity.

This study, like earlier studies, accounts for various factors such as GDP growth 
as a proxy for economic growth, population growth, unemployment rate, inflation, 
secondary school enrollment rate, trade openness, and age dependency ratio (Liang, 
2006; Rehman et  al., 2008; Meschi & Vivarelli, 2009; Law & Tan, 2009; Bitten-
court, 2010; Mahesh, 2011; Shahbaz & Islam, 2011; Tan & Law, 2012; Franco & 
Gerussi, 2013; Nikoloski, 2013; Shahbaz et al., 2015; Abosedra et al., 2016; Baiardi 
& Morana, 2016; Roser & Cuaresma, 2016; Younsi et al., 2019; Younsi & Chak-
roun, 2020; Dorn & Fuest, 2021; Younsi & Bechtini, 2023). These variables are 
taken from the World Bank’s World Development Indicators (WDI) database.

Model Specification

The current study seeks to examine the relationship between FD and income ine-
quality for the panel data sample of eight EAGLE countries from 1991 to 2019. 
Furthermore, the study divided the financial system into FD, FI, and FM. The focus 
is to empirically analyze the nonlinear effect of FD, FI, and FM on income inequal-
ity. The literature discussed in “Literature Review” explored the linear connection 
between FD and income inequality (Clarke et al., 2006; Liang, 2006; Law & Tan, 
2009), while nonlinear relationships existed (Nikoloski, 2013; Shahbaz et al., 2015; 
Baiardi & Morana, 2018; Cong Nguyen et  al., 2019; Younsi & Bechtini, 2020; 
Zungu et al., 2022).

According to the primary goal of this study, the general form of income inequal-
ity function is as follows:

where GINI shows income inequality, and FD and  FD2 represent financial devel-
opment and its square. FI represents the financial institutions, and  FI2 is its square 
term. FM shows financial markets, and  FM2 is the square term. CV represents the 
control variables used in this study.

(1)GINI = f
(

FD,FD2
,CV

)

(2)GINI = f
(

FI,FI2,CV
)

(3)GINI = f
(

FM,FM2
,CV

)
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Based on Greenwood and Jovanovic (1990) hypothesis, the following economet-
ric model is based on the general model, which is as follows:

GINI shows the dependent variable, Xit refers to the linear proxies for FD, FI, and 
FM, and X2

it
 refers to the nonlinear proxies as the square term of the FD, FI, and FM. 

The Zit refers to the set of control variables, and �it is the error term. The �0 is an inter-
cept, while �,s are the estimated coefficients of linear, nonlinear, and control variables, 
respectively. By including the control variables, the econometric models are as follows:

where GDPG shows economic growth, POPG demonstrates population growth, 
UNEMP shows the unemployment rate, INF expresses inflation, SENROL shows 
the secondary school enrollment rate, TO demonstrates trade openness as a percent-
age of GDP, and AGEDEP represents the age dependency ratio.

Estimation Methods

In this study, the estimating methodology consists of four steps. In the first step, the 
cross-sectional dependency (CD) test is utilized in this work to identify the presence of 
CD in our panel dataset. The dataset (panel) may contain CD, potentially resulting in 
inaccurate and inconsistent estimations. To gain accurate results, we utilized the Pesa-
ran (2004) CD test. The next step is to check the heteroskedasticity in the panel data-
set. For this, we apply the modified Wald test. Heteroscedasticity is an econometric 
issue in which the variance of the error term varies with the values of the independent 
variables. It is regarded as an issue since the OLS estimator separates the blue charac-
teristics (Hurd, 1979; Jarque & Bera, 1980; Koenker, 1981). The third step is to check 
the autocorrelation in our panel dataset. The Wooldridge test (Wooldridge, 2002) is 
used to test the existence of serial correlation. The Wooldridge test shows the pres-
ence of serial correlation, implying that the observations were not independent of one 
another. Fourth, using panel diagnostics, the FGLS approach is used to empirically 
analyze the relationship between the FD, FI, FM, and income inequality.

In line with the empirical literature, we formulated a hypothesis about parameter 
directions. For linear core variables, we anticipated that FD, FI, and FM have a posi-
tive impact on income inequality, suggesting that FD, FI, and FM cause an increase in 

(4)GINIit = �0 + �1Xit + �2X
2

it
+ �3Zit + �it

(5)
GINIit = �0 + �1FDit + �2FD

2

it
+ �3GDPGit + �4POPGit + �5UNEMPit

+ �6INFit + �7SENROLit + �8TOit + �9AGEDEPit + �it

(6)
GINIit = �0 + �1FIit + �2FI

2

it
+ �3GDPGit + �4POPGit + �5UNEMPit

+ �6INFit + �7SENROLit + �8TOit + �9AGEDEPit + �it

(7)
GINIit = �0 + �1FMit + �2FM

2

it
+ �3GDPGit + �4POPGit + �5UNEMPit

+ �6INFit + �7SENROLit + �8TOit + �9AGEDEPit + �it



Journal of the Knowledge Economy 

income inequality in the early stages. Furthermore, the square of core variables such as 
 FD2,  FI2, and  FM2 reduces income inequality. For control variables, we hypothesized 
that UNEMP, INF, POPG, and AGEDEP increase income inequality, whereas GDPG, 
SENROL, and TO decrease income inequality for a sample of eight EAGLE countries.

Empirical Results and Discussion

Descriptive Statistics

Table 1 discloses the descriptive statistics of our interested variables used for eight 
EAGLE countries from 1990 to 2019. The descriptive statistics show changes in the 
distribution of the variables, which indicate different patterns. The mean of income 
inequality is 44.18, which shows that the average income inequality is 44 with a 
standard deviation of 7.39, a minimum value of 31.52, and a maximum value of 
58.12. For FD, the mean value is 0.45 with a standard deviation of 0.15, and the 
minimum and maximum values are 0.19 and 0.84, respectively. The mean value of 
the FI is 0.42, and for the FM, the value is 0.46. Overall, the mean value of GINI, 
FD, FI, FM, GDPG, POPG, UNEMP, INF, SENROL, TO, and AGEDEP is greater 
than the standard deviation, which means the data is properly dispersed.

Cross‑sectional Dependence Test

The first and most critical stage in panel studies is to assess whether the targeted 
variables are cross-sectionally dependent or not. An empirical investigation of Pesa-
ran’s (2004) CD test shows in Table 2 that all targeted variables are cross-sectionally 
dependent. It indicated that empirical results based on cross-sectional dependence 
are misleading. The CD test does not reject the null hypothesis, implying that CD 
exists in our panel data at a 1% level of significance.

Table 1  Descriptive statistics

Authors’ estimates

Variables Obs. Mean Std. Dev. Min Max

GINI 232 44.18 7.390 31.52 58.12
FD 232 0.451 0.150 0.191 0.843
FI 232 0.421 0.169 0.152 0.820
FM 232 0.467 0.165 0.134 0.870
GDPG 232 4.503 4.445 -14.53 14.230
POPG 232 1.047 0.587 -0.460 2.039
UNEMP 232 5.928 2.570 2.05 13.67
INF 232 40.779 206.16 -1.401 2075.88
SENROL 232 37.487 25.487 2.805 115.04
TO 232 48.227 18.001 15.635 110.577
AGEDEP 232 50.969 9.645 36.214 75.608
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Heteroskedasticity and Serial Correlation Tests

For accurate estimation, the following tests must be fulfilled. Heteroskedasticity 
describes a situation in which a regression model’s error term or residual term vari-
ance fluctuates significantly. The modified Wald test indicated an issue of heteroske-
dasticity. Table 3 shows the heteroskedasticity and serial correlation tests. Models 
5–7 include the core variables with control variables such as FD, FI, and FM.

The Wooldridge test result shows that serial correlation exists. Because of serial 
correlation, the estimated variances of the regression coefficients are skewed, which 
makes it challenging to confirm the validity of the hypothesis. The test statistic 
is distributed as n2 with k degrees of freedom since it is a chi-squared test. If the 
p-value of the test statistic is less than a suitable threshold (p < 0.05), homoske-
dasticity is rejected as the null hypothesis, and heteroskedasticity is accepted. In 
panel data models, the significance of random effects (RE) is assessed using the 
Breusch-Pagan LM test (Breusch & Pagan, 1980). We employed FGLS and PCSE 
since Kmenta (1986) and Stock and Watson (1988) recommended that when T > N, 
FGLS is a better alternative. The existence of heteroskedasticity and autocorrelation 
motivates the use of RE with robust models such as PCSE and FGLS.

The Nonlinear Impacts of FD, FI, and FM on Income Inequality

Table 4 displays the estimations made for the presence of non-linearity between the 
financial system and income inequality using the Feasible Generalized Least Squares 
(FGLS) and Panel-Corrected Standard Error (PCSE) approaches. The results of the 
FGLS and PCSE estimators show a more flexible covariance structure for the RE 
and their disturbance.

The empirical results revealed that FKC, or inverted U-shaped, exists in both FGLS 
and PCSE models in terms of FD, FI, and FM. For the case of FD, as shown in models 
1 and 4, the FGLS and PCSE estimation results reveal that FD has a positive and signifi-
cant effect on income inequality. Model 1 explores the idea that an increase in FD raises 
income inequality. This implies that a 1% increase in FD increases income inequality by 
29.70 and 57.62% in models 1 and 4, respectively. There are multiple ways in which FD 
might create income disparity. According to Dollar and Kraay (2002), Behrman et al. 
(2007), and Beck et al. (2007), in the early stages of FD, the financial sector may charge 

Table 3  Heteroskedasticity and serial correlation test results

** denotes statistical significance at the 5% levels. Modified Wald test for the group-wise heteroskedas-
ticity in the FE (fixed effect) regression model; H0: no heteroskedasticity problem. Serial correlation: 
H0: no autocorrelation; (1) used for FD, (2) used for FI, and (3) used for FM
Authors’ estimates

Test (1) (2) (3)

Modified Wald (χ2) Heteroskedasticity 1859.72** 3729.57** 1206.87**
Wooldridge test Serial correlation 147.79** 149.19** 159.94**
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high set-up costs for financial services in order to benefit from screening and risk pool-
ing, which may be out of reach for low-income individuals. As a result, impoverished 
people are unable to break out of the cycle of economic disparity. Poor people are unable 
to obtain loans from financial institutions due to inaccurate data, intermediary services, 
and transaction costs in money markets. This is due to a lack of collateral, credit records, 
and political and personal connections with high authorities in the financial sector, mak-
ing it difficult for them to obtain reasonable interest rates. Even if funds are available 
at a respectable rate of interest, impoverished individuals are often unable to use these 
services. According to Perotti (1996) and Claessens (2006), disadvantaged individuals 
face barriers to financial progress. They contended that the formal banking industry did 
not prioritize impoverished individuals with less education. In high-income nations, the 
financial industry often provides both loans and other financial services.

The empirical results of models 1 and 4 indicate that the squared term of FD 
reduces income inequality. This shows that a 1% increase in square FD helps to reduce 
income inequality by 52.864 and 74.551% in models 1 and 4, respectively. It indicates 
that, due to the fixed cost of joining the financial alliance in the early stages of growth, 
only wealthy people could obtain financial services, which led to greater economic 
inequality. As the economy grows, the financial system opens to the poor segments 
of the population and becomes cheaper for them as human capital takes the place of 
physical capital as the primary engine of expansion. Greenwood and Jovanovic (1990) 
empirically tested a non-linear link between FD and income inequality. They believed 
that initially, FD raises income inequality but improves income distribution as the 

Table 4  Results of FGLS and PCSE estimations: linear and nonlinear regression models

** and *** denote statistical significance at the 5% and 1% levels, respectively. Standard errors reported 
in parenthesis
Authors’ estimates

Variables FGLS PCSE

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

FD 29.70***
(8.204)

57.62***
(15.345)

FD2 -52.864***
(8.389)

-74.551***
(13.924)

FI 26.99***
(9.710)

66.19***
(14.157)

FI2 -51.643***
(10.074)

-82.792***
(13.928)

FM 38.37***
(8.963)

30.036**
(13.619)

FM2 -58.046***
(9.387)

-48.626***
(12.908)

Constant 42.763***
(1.958)

43.001***
(2.084)

41.146***
(2.139)

35.056***
(3.885)

33.372***
(3.131)

42.098***
(3.420)

Wald stats. 179.72 160.24 104.63 110.09 82.01 71.65
P-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Obs. 232 232 232 232 232 232
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financial sector develops. This empirical result matches the findings of Rehman et al. 
(2008), Shahbaz et al. (2015), and Kaidi and Sami (2016). Moreover, the FGLS and 
PCSE estimate results show that there exists an inverted U-shaped FKC in terms of FI 
in models 2 and 5. As FI increases, income inequality increases, i.e., a 1% increase in 
FI increases income inequality by 26.99 and 66.19% in models 2 and 5, respectively. 
The  FI2 shows the negative impact on income inequality. This means that the square of 
FI reduces income inequality. Indeed, the FGLS and PCSE estimation results indicate 
that a 1% increase in the FI square reduces income inequality by 51.64 and 82.79% 
in models 2 and 5, respectively. This expresses that FI increases income inequality, 
whereas the square of FI reduces income inequality. Initially, FI increases and has 
expensive costs, increasing income inequality. An increase in bank branches, ATMs, 
and credit facilities provides easy access for everyone. Ultimately, income inequality 
will decrease. Moreover, in their recent works, Levine (2021) and Brei et al. (2023) 
advocated that financial institutions, with ease in the banking system and credit facili-
ties, reduce income inequality.

In terms of FM, the empirical results of FGLS and PCSE for models 3 and 6 
confirm the presence of FKC with an inverted U-shaped curve. It shows that FM 
increases income inequality, as a 1% increase in FM raises income inequality by 
38.36 and 30.036% in models 3 and 6, respectively, whereas the square of FM shows 
the inverse relationship with income inequality, which means that a 1% increase in 
the square of FM reduces income inequality by 58.046 and 48.62%, respectively. 
The role of stock markets is very impressive in reducing income inequality. Our 
study result matches the findings of Westley (2001), who found that advanced finan-
cial markets minimize economic disparity in Latin American nations by providing 
simple access to financial resources. For nonlinear analysis, our empirical results 
stand in line with the findings of several earlier studies (e.g., Clarke et  al., 2006; 
Rehman et al., 2008; Law & Tan, 2009; Jalil & Feridun, 2011; Kim & Lin, 2011; 
Shahbaz & Islam, 2011; Hamori & Hashiguchi, 2012; Shahbaz et al., 2015; Baiardi 
& Morana, 2016; Kaidi & Sami, 2016; Seven & Coskun, 2016;  Cong Nguyen et al., 
2019; Younsi et al., 2022; Zungu et al., 2022).

Robustness Checks

Robustness checks for FD were conducted in Table  5. It represents the robustness 
check in terms of FD for the presence of FKC in nine models. The empirical results 
confirm the existence of FKC for all models and show that the coefficient of FD and its 
squared term have a positive and negative sign, respectively. The association between 
FD and income inequality is positive, but  FD2 is negative across all specifications. 
Furthermore, to ensure robustness, we incorporated important control factors with sig-
nificant influence on income inequality into our primary model. Regarding the control 
variables, there are mixed results. However, our empirical results indicate that popula-
tion growth, age dependency, unemployment, and inflation positively affect income 
inequality, but GDP growth, school enrollment, and trade openness are found to have 
negative effects on income inequality. If there is any increase in GDP growth, school 
enrollment and trade openness will reduce income inequality. For model 1, population 
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growth raises income inequality, i.e., a 1% increase in population growth leads to an 
increase in income inequality of 3.98%. This result is consistent with the findings of 
Rehman et al. (2008) and Kaidi and Sami (2016), who showed the positive impact of 
population growth on income inequality. As private-sector credit and capitalization of 
the stock market to GDP rise, FD first increases income inequality, and later, after a 
threshold level, further increases the private-sector credit to GDP, and capitalization of 
the stock market to GDP leads FD to reduce income inequality.

Model 2 reveals that with the existence of FKC, GDP growth is negatively related 
to income inequality, i.e., a 1% rise in GDP growth decreases income inequality by 
0.19%. Similarly, in model 3, the coefficient of school enrollment is negative, indi-
cating that a 1% increase in school enrollment reduces income inequality by 0.17%. 
This result supports the findings provided for Kazakhstan by Shahbaz et al. (2017) 
and for India by Sethi et al. (2021), who showed that if people are more literate, the 
level of income distribution will also improve.

For model 4, age dependency has been included, where age dependency positively 
impacts income inequality. Furthermore, Liang (2006) showed that more employment 
opportunities reduce age dependency and income inequality, but Rehman et al. (2008) 
and Bittencourt (2010) found the opposite results. The unemployment rate shows an 
affirmative impact on inequality in Model 5. It shows that a 1% increase in unemploy-
ment increases income inequality by 0.50%. In the same vein, Cysne (2009) found a 
positive association between unemployment and income inequality in Model 6. It also 
proves that a 1% increase in inflation reduces income inequality by 0.007%. Inflation 
reduces the purchasing power of low-income populations and also increases income ine-
quality. Rehman et al. (2008), Bittencourt (2010), Hamori and Hashiguchi (2012), Tan 
and Law (2012), and Kaidi and Sami (2016) found that inflation raises income inequal-
ity. Similarly, Shahbaz and Islam (2011) found a negative influence of inflation on ine-
quality, which is contradictory to Law and Tan (2009), who found a positive relationship 
between inflation and income inequality. Trade openness decreases income inequality. 
An increase in trade opportunities with countries stimulated by exports also increases 
income and wealth, which reduces income inequality. This result is consistent with the 
findings of Rehman et al. (2008), Seven and Coskun (2016), and Mahesh (2011), who 
found a negative link between trade openness and income disparity. This demonstrates 
that increased trade openness (exports + imports as % of GDP) is associated with higher 
living standards and lower income inequality. However, this finding contradicts Meschi 
and Vivarelli (2009), Kaidi and Sami (2016), and Younsi et al. (2019), who suggested 
that trade openness resulted in high levels of income inequality. The population growth 
variable has been omitted from model 8 for the robustness evaluation of FD.

Table 6 depicts the robustness check for the presence of FKC in all models using FI as 
a core variable. FI includes insurance premiums, trustee businesses, bond markets, and 
other financial organizations that exacerbate economic disparity. The  FI2 indicated a det-
rimental influence on income inequality. It verifies the existence of FKC in terms of FI.

Furthermore, population growth, age dependency, unemployment, and inflation 
have a significant positive effect on income inequality, while GDP growth, school 
enrollment, and trade openness have a significant negative effect.

Table 7 shows the FKC in terms of FM for all models. FM also includes depth, access, 
and efficiency indicators. Financial depth indicators such as the stock market, the stock 
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traded, and the debt security of financial and non-financial corporations initially increase 
income inequality because a small number of people have access to them, which provides 
evidence of the concentration of wealth in the hands of limited people. Ultimately, new 
people are induced to enter this type of market, which reduces income inequality. The 
market capitalization of the top ten largest companies and debt issuers relates to sub-indi-
cators such as access to FM. The stock market turnover ratio provides the efficiency of the 
FM. Overall, the access, depth, and efficiency indicators of FM first increase income ine-
quality; after some time, when new investors and businesspersons enter, income inequal-
ity may be reduced, which shows the existence of the FKC in EAGLE countries.

In the case of FM indicators, population growth increases income inequality for 
the selected sample countries. An increase in population growth utilized access to 
resources. To fulfill the daily needs of life, some people earn a supernormal profit, 
and some face loss, which boosts income inequality.

EAGLE countries have emerging business status. In this scenario, income ine-
quality is not an extraordinary case. GDP growth shows a negative influence on 
income inequality. High GDP growth innovates new employment opportunities, 
which increase the level of GDP and decrease the income inequality of common 
people. The empirical results of school enrollment confirm the reduction of income 
inequality. High human capital plays a vital role in accelerating the economy and 
ultimately reducing income inequality. Age dependency is the extra economic bur-
den in the household. The high age dependency accelerates household expenditure 
and finally pushes up income inequality. The empirical results confirm the positive 
role of age dependency on income inequality. Moreover, unemployment and infla-
tion are the two worst extremes for society and the economy. Our empirical results 
confirm that unemployment and inflation have a positive impact on income inequal-
ity. Trade openness has the catalytic power to uplift the economy and reduce income 
inequality. The results reveal that trade openness provides employment and other 
economic opportunities, thereby reducing income inequality in EAGLE countries.

Conclusion and Policy Implications

The relationship between financial structure and income inequality is empirical, and it is 
unclear which way the two variables are related. In this work, we examine empirically, 
for a sample of eight EAGLE countries, the nonlinear relationship between financial 
systems and income inequality between 1991 and 2019. Financial development (FD), 
financial institutions (FI), and financial markets (FM) are used to measure financial sys-
tems. Additional factors contributing to income inequality include the GDP growth rate, 
population growth rate, secondary school enrollment rate, inflation, age dependency, 
and trade openness. The cross-sectional dependency problem exists in the panel data-
set in question. The FGLS and PCSE techniques are used for robustness assessments in 
order to obtain accurate results. It appears that there is an inverted U-shaped relationship 
between income inequality and FD, FI, and FM, respectively. The empirical results show 
that providing FD, FI, and FM initially increases income inequality. Then, in EAGLE 
nations, FD, FI, and FM lessen income inequality. The financial system has a non-linear 
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relationship that causes income inequality to fluctuate over time. Specifically, financial 
expansion causes income disparities to rise and subsequently fall.

Our empirical findings have led to the emergence of policy implications. To lessen 
income inequality, EAGLE governments should fortify their financial systems, which 
include financial development, financial institutions, and financial markets. Accord-
ing to this study, broadening financial systems benefits the poor more than the wealthy, 
which lowers wealth and income disparity and addresses a number of issues brought on 
by rising income inequality. Therefore, lowering income inequality necessitates finan-
cial innovation—improvements in financial systems’ ability to improve information and 
lower transaction costs. The governments of the nations that make up the EAGLE can 
improve allocational efficiency and, hence, financial access by promoting competition 
among financial intermediaries. Easy access to financial resources encourages invest-
ment, which raises incomes by creating jobs for the population’s lowest parts. One 
effective tool in the fight against income inequality might be the growth of the Pruden-
tial Financial sector. Income inequality may be lessened in the event that the banking 
industry runs smoothly. Governments should therefore create and put into effect poli-
cies that encourage the growth of the financial markets, especially the banking industry. 
Because an efficient banking industry interacts with fewer lending restrictions, increas-
ing economic opportunities for all in the economy, it facilitates more efficient capi-
tal allocation. Thus, there is a reduction in income disparity. Furthermore, as income 
inequality in the aforementioned nations may be significantly decreased when finan-
cial development and economic growth are closely correlated, these governments ought 
to concentrate on coordinated policies that support both of these goals. Furthermore, 
financial inclusion can aid in closing the income inequality gap. Financial inclusion is 
typically seen as a critical predictor of financial development. The motivation to reduce 
income inequality is probably higher when financial inclusion and development are 
combined. Governments in EAGLE countries should thus make sure that increases in 
"access" to financial services are matched by growth in "use" of those services in order 
to successfully reduce income inequality. Similarly, income taxation and banking ser-
vices are examples of inclusive growth policies that politicians should support for rural 
development areas. Lastly, in order to reduce income inequality, policymakers should 
take GDP growth into account while promoting financial development, enhancing trade 
openness, maintaining low inflation, and expanding employment opportunities.

However, this study has certain limitations because it only examines whether the 
expansion of the financial sector, including its sub-components of efficiency, depth, and 
access, contributes to the reduction of income inequality in eight EAGLE countries. Fur-
thermore, this study downplays the significance of institutions and overseas remittances in 
determining income inequality. There is a need for further research to shed light on how 
financial development and structure, remittances, and institutional quality could all con-
tribute to a reduction in income inequality. Additional control macroeconomic factors that 
affect income inequality include foreign direct investment (FDI) and fiscal policy, which 
includes government spending and taxation. By conducting country-specific research, the 
effects of these factors can be compared, leading to the development of more policies that 
are tailored to the unique circumstances of each nation, including changes in the financial 
system and initial development conditions. When paired with suitable time series tech-
niques, a single-country analysis will produce policies that are focused on that nation.
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Table 9  Financial development sub-indices indicators

IMF database

Financial Institutions Indicator

Depth Private sector credit to GDP
Pension fund assets to GDP
Mutual fund assets to GDP
Insurance premiums, life, and non-life to GDP

Access Bank branches per 100,000 adults
ATM per 100,000 adults

Efficiency Net interest margin
Lending deposits spread
Non-interest income to total income
Overhead costs to total assets
Return on assets
Return on equity

Financial Markets Indicator
Depth Stock market capitalization to GDP

International debt securities of government to GDP
Total debt securities of financial corporations to GDP
Total debt securities of nonfinancial corporations to GDP

Access Percent of market capitalization outside of the top 10 largest companies
Total number of issuers of debt

Efficiency Stock market turnover ratio (stocks traded to capitalization)
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