Social Indicators Research (2022) 162:1177-1231
https://doi.org/10.1007/511205-022-02882-0

ORIGINAL RESEARCH

®

Check for
updates

The Relationship Between Income Inequality and Economic
Growth: Are Transmission Channels Effective?

Seher Giilsah Topuz'

Accepted: 12 January 2022 / Published online: 27 January 2022
© The Author(s), under exclusive licence to Springer Nature B.V. 2022

Abstract

This study aims to determine whether the effect of income inequality on economic growth
is realised through transmission channels theoretically expressed. This relationship
is examined for 143 countries and the periods between 1980 and 2017 through positive
and negative channels. These countries are divided into two groups by considering their
income levels and they are analysed with panel data econometric techniques. Although the
findings provide evidence that high inequality adversely affects economic growth, it can
be stated that this inference cannot be generalized when countries’ income levels are taken
into account. Countries with higher inequality tend to have higher fertility rates and less
innovative activity. The financial market imperfections in developing countries adversely
affect human capital investments. On the other hand, high inequality tends to increase sav-
ing propensity in developed countries and provides evidence for the positive channel. The
findings highlight the complexity of the impact of income inequality on economic growth.
Therefore, indirect impact needs to be scrutinized and policy recommendations need to be
carefully designed.

Keywords Income inequality - Economic growth - Transmission channels - Income
classification

JEL Classification D63 - O11 - O15 - 040

1 Introduction

A fair and sustainable economic and social welfare is one of the goals of macroeconomic
policies. Concerning this purpose, the primary goal of macroeconomic stabilisation poli-
cies is to achieve stable economic growth, especially as it is also a critical factor in reduc-
ing global poverty. As long as policymakers fail to achieve their sustainable economic
growth goals, they reconsider their decisions towards these goals (Mijiyawa, 2008; Piece,
2012). On the other hand, it is claimed that policies aimed at reducing income inequality
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promote long-term sustainable growth effectively (Berg & Ostry, 2011; Ostry et al., 2014).
The theoretical inferences between these variables are significant for policy recommenda-
tions, as encouraging economic growth and ensuring fair income distribution is at the cen-
tre of the efficiency-equity trade-off that shapes policy debates in many countries (Domini-
cis et al., 2008).! For this reason, it is necessary to scrutinise and understand the theoretical
relationships between the relevant variables.” Studies within this scope focus on the effect
of economic growth on income inequality based on the inverted-U hypothesis put forward
by Kuznets (1955). The hypothesis that income inequality increases in the early stages of
economic development while it decreases in later stages has been tested from different
angles in many studies.

When the country data is examined as well as the theoretical view to understand the
relationship between economic development and income inequality, it can be said that
income inequality has been on the increase in almost every region of the world in recent
years. However, the rate of increase changes from region to region (Alvaredo et al., 2018).
It can be said that the level of income inequality is also different in countries with varying
levels of income, but still the relationship between the two variables is not correlated. For
example, while the Gini coefficient changes between 20 and 40 in high-income countries,
it is around 33 in Kyrgyzstan, a lower-middle-income country. Similarly, in upper-middle-
income countries, such as South-Africa and Namibia, where income inequality is dramati-
cally high with Gini coefficients around 58 and 65, respectively; In Lesotho, a lower-mid-
dle-income, Gini reaches around 52. However, it is also remarkable that countries which
are relatively low-income inequality are composed of high-income countries.® The fact that
income inequality is so different even for countries with similar development levels shows
the importance of policies and institutions on income inequality (Alvaredo et al., 2018).*

On the other hand, theoretical and empirical studies on the effect of income inequal-
ity on economic growth are relatively recent. Economists are increasingly focusing on the
links between these variables. Several studies have predicted that the effect of income ine-
quality on economic growth will be positive. The earliest studies concluded that income
inequality promotes economic growth by increasing savings (Bourguignon, 1981; Kaldor,
1955; Keynes, 1920; Lewis, 1954). Under the linearity assumption of the saving function,
the total saving behaviour in the economy is independent of income and wealth distribu-
tion, independence disappears under a non-linear saving function (Stiglitz, 1969). The mar-
ginal propensity to save from profits is greater than the propensity to save from wages, and
this is the condition of stability. According to this view, known as the classical approach,
the marginal propensity to save increases as wealth increases. In this case, resources are

! Atkinson (2015) argues that some solutions for inequality can increase efficiency, that is, efficiency and
equality can also point in the same direction.

2 Whether the issue of income inequality is a major concern for economists is debatable. Lucas (2004)
’quotes about distribution “Of the tendencies that are harmful to sound economics, the most seductive, and
in my opinion the most poisonous, is to focus on questions of distribution.” In contrast, Atkinson (2015)
states that income distribution should be at the centre of economic discussions. Because distribution and
redistribution of total income are important for individuals. Total production is affected by distribution and
understanding income distribution is essential to understanding the functioning of the economy. Past eco-
nomic crises show that looking at macroeconomic aggregates alone is not enough.

3 The current data of the Gini Coefficient has been obtained from the “Standardized World Income Inequal-
ity Database (SWIID 8.2)” published by Solt (2009).

4 n addition to the effect of income level of countries on income inequality, the effect of income volatility
on inequality in the recent period is discussed and the relationship between these variables symmetrical and
asymmetrical are examined. The consensus is that volatility has a positive effect on inequality (Bahmani-
Oskooee, 2018; Huang et al., 2015; Aye et al., 2020).
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transferred to individuals with a high marginal propensity to save, and total savings gradu-
ally increase. Therefore, a high level of economic growth can be achieved with increased
investments (Kaldor, 1955). Secondly, income inequality promotes economic growth
through innovation and R&D incentives. Initially, the innovation market is small, as only
wealthy consumers purchase new products. The higher share of the rich in the population
leads to an increase in the value of innovation. The market expands, and firms earn higher
profits with increasing income. Therefore, the increase in the value of innovation encour-
ages innovative activities and long-term growth (Foellmi & Zweimiiller, 2006). Finally,
differences in income distribution provide incentives for factors such as education, invest-
ment in physical capital, risk-taking, and hard work. Thus, income inequality positively
affects economic growth (WDR, 2006).

On the other hand, it can be said that the studies suggesting that income inequality is
harmful to economic growth are more common. Similar to the positive effects, the negative
impact of income inequality on growth can occur through different channels. The modern
approach, which claims that inequality in income distribution will harm economic growth,
includes four different channels (Galor, 2009). The presence of credit market imperfec-
tion explains the first channel. (Aghion & Bolton, 1997; Aghion et al., 1999; Banerjee &
Newman, 1993; Galor & Zeira, 1993). Due to the credit market imperfection, inequality
reduces investment opportunities and the motivation of borrowers, and it creates macro-
economic volatility (Aghion et al., 1999). More generally, when individuals have unequal
borrowing opportunities, the unjust income distribution under initial conditions will persist
and continue for the next generations. According to this theory, which is analysed espe-
cially through the investments made in human capital, it will be inevitable that economic
growth will be negatively affected since human capital is the basis for economic growth.
According to the political economy approach, the second channel, a relationship is estab-
lished between "inequality" and "income redistribution through taxes", and the effect of
income inequality on economic growth is examined indirectly. The voting model explains
the redistribution and taxation relationship (Alesina & Rodrik, 1994; Perotti, 1993; Persson
& Tabellini, 1994). In democratic societies, the median voter determines the amount of tax
based on income. Poor groups can benefit more if tax revenue is distributed equally to all.
On the other hand, in economies with high inequality, inequality will damage economic
growth as it can lead to political decisions that cause net return on investment to fall. On
the other hand, Paul and Verdier (1996) object to the political economy approach on the
ground that high inequality does not always require a high rate of redistributable taxation,
and there may be conditions in which redistribution is not detrimental to economic growth.

Another channel is referred to as the socio-political instability approach. The basic idea
of the model based on the Benhabib and Rustichini (1996), Alesina and Perotti (1996),
Alesina et al. (1996) studies is that increasing income inequality will initially increase social
unrest. This situation negatively affects investment by increasing coups, revolutions, and
acts of violence in society, or more generally, political uncertainty and by threatening the
property rights of individuals. A decrease in investments due to the deterioration of peace
and stability in society will negatively affect economic growth (Alesina & Perotti, 1996).

The last channel that suggests that income inequality negatively affects economic
growth is the differential fertility approach. It is claimed that income inequality determines
fertility rates and indirectly affects human capital investment and economic growth nega-
tively. In countries with high fertility rates, economic growth is expected to decline due
to diminishing capital per capita. The relationship between income inequality and fertility
rate is explained by education level. While low-income families have more children and
low investment in education, the opposite will happen for affluent families. Therefore, it is
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stated that in countries with high-income inequality, increasing fertility rates will reduce
economic growth (Galor & Weil, 1996; Galor & Zang, 1997; Kremer & Chen, 2002; De La
Croix and Doepke, 2003).

Considering classical and modern perspectives together, Galor and Moav (2004) devel-
oped the idea of a unified growth model. The effect of income inequality on economic
growth varies depending on the country’s economic development level. In the early stages
of development, inequality is beneficial for economic growth since physical capital returns
are higher than human capital. In the later stages of development, inequality reduces eco-
nomic growth due to credit constraints as the importance of human capital increases. In
more advanced stages of development, the restriction on access to credit will disappear for
all individuals, and eventually, income distribution will not significantly affect economic
growth.’ This view raises an important question: Do countries’ income levels matter in the
impact of income inequality on economic growth?°

This study is expected to contribute to the literature in two aspects. While many studies
in the literature examine the direct relationship between relevant variables, some focus only
on bilateral relationships such as income inequality-channel variable or channel variable-
economic growth. Studies that determine whether the effect of income inequality on eco-
nomic growth occurs through a channel focus mainly on some of the negative channels
stated in theory. The primary purpose of this study is to test whether the positive and nega-
tive channels specified in theory are valid, rather than the direct effect of income inequality
on economic growth. Thus, the study is expected to provide a more comprehensive expla-
nation of how the relationship between income inequality and economic growth emerges.
Second, to understand the importance of countries’ income levels in the impact of income
inequality on economic growth, the 143 countries, whose data is available, are examined
in two separate groups as low and lower-middle-income, upper-middle-income, and high-
income according to the World Bank income classification. Since many macroeconomic
variables and policy recommendations may differ between the two country groups, differ-
ent consequences for subsamples are likely to occur in the relationship between income
inequality and economic growth. Therefore, examining countries with varying levels of
development together may cause misleading results. The analysis is conducted using the
System Generalized Moments Method by taking the 5-year averages of the data for the
period 1980-2017. The study consists of five sections. The second section presents the
relevant literature. The third section details the method and data set. The fourth section
includes the analysis results and growth estimates on the channel variable of inequality.
The fifth section consists of the conclusion and evaluations.

2 Literature Review
Many studies mainly focus on reduced form, although they examined the relationship

between income inequality and economic growth.” However, the above-mentioned theo-
retical transmission channels were neglected in their analyses. This section focuses only

3> Galor and Moav (2004) only focus on the role of the credit market imperfection.

6 Also, Barro (2000) states that the effect of income inequality on economic growth may differ for poor and
rich economies.

7 Some recent studies are Li and Zou (1998), Barro (2000), Banarjee and Duflo (2003), Voitchovsky (2005),
Knowles (2005), Bengoa and Sanchez-Robles (2005), Qin et al. (2009), Castell6-Climent (2010), Herzer and
Vollmer (2012), Ncube et al. (2014), Halter et al. (2014), Forbes (2000), Brueckner and Lederman (2018).
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on empirical studies that analysed the role of the channel variable on income inequality
and economic growth relationship. It is organised around the differences on the inequality-
growth nexus between developing and developed countries, one of the main contributions
of the paper as stated in the introduction section. Accordingly, each channel is evaluated
within itself, but it is aimed to group them by considering the country group examined in
the studies. Table 1 provides a summary of previous work conducted in this framework.
The results of the studies show that there is no consensus on the impact of income inequal-
ity on economic growth. When Table 1 is examined, the differences of countries, period,
method, explanatory, and dependent variables used in the studies are pretty remarkable,
and it is thought that these factors may play a role in the differentiation of the main results
obtained.®

Some empirical studies show that the financial development levels of countries play a
vital role in the negative impact of income inequality on economic growth (Braun et al.,
2019; Castells-Quintana & Royuela, 2017; Griindler & Scheuermeyer, 2018; Le & Nguyen,
2019; Madsen et al., 2018). On the other hand, while it has been demonstrated that inequal-
ity promotes economic growth in the short and medium-term in countries with low finan-
cial market development and this effect has disappeared in the long run (Iradian, 2005),
the impact of income inequality on economic growth is not certain for the credit markets
imperfections channel (Ciegis and Dilius, 2019).

In the relationship between inequality and growth, the fact that credit constraints are
significant only in countries at the initial stage of development supports the theoreti-
cal view of Castells-Quintana and Royuela (2017) and Galor and Moav (2004). In less
developed countries, as the contribution of physical capital to growth is more significant
than human capital, inequality positively affects economic growth (in line with the Classi-
cal approach). In contrast, in developed countries, significant effects disappear due to the
increase in access to credit. Thus, the fact that inequality encourages economic growth in
low and middle-income countries (Iradian, 2005) can be explained by poor households’
lack of access to credit. Against low-income families who do not have the resources to
finance their investments, the existence of rich people, who can realise their risky projects,
will increase the total savings rate and contribute to economic growth. Also, important
inferences can be drawn from empirical studies for a single country, considering the coun-
try’s income level. Evidence of the credit markets imperfections channel for Vietnam as a
lower-middle-income economy (Le & Nguyen, 2019) shows the importance of the devel-
oped financial system in low-income countries. If poor individuals have the opportunity to
invest in their human capital, economic growth will increase. Empirical evidence that the
credit markets’ imperfections channel is not valid (Ciegis and Dilius, 2019) is explained by
the fact that the increased education level of the poor does not support economic growth,
contrary to theory.” It can be said that the EU countries in this study are relatively devel-
oped countries and have reached a certain level of education, therefore, the level of attained
education may not have a significant effect on economic growth. This result may also be
due to the tertiary education indicator used to represent the education level.

8 Neves et al. (2016) develops a meta-analysis of the empirical literature and they examine whether the
factors such as the quality of data, chosen method effect the effect sizes about the relationship between two
variables.

° Even in the absence of income inequality, the level of education does not promote economic growth in
any country group (Ciegis and Dilius, 2019).
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Human capital, an important explanatory factor for the credit markets imperfections
channel, is also associated with fertility. This relationship is based on the idea that low-
income families have more children, low educational investments, while wealthy families
have fewer children and more opportunities to get an education. Consistent with theory,
some empirical evidence suggests that income inequality harms economic growth through
the fertility rate channel (Galor & Zang, 1997; Odedokun & Round, 2004; De La Croix
and Doepke, 2003; Castell6-Climent, 2010; Castells-Quintana & Royuela, 2017; Griindler
& Scheuermeyer, 2018; Berg et al., 2018; Le & Nguyen, 2019). The fact that the effect
of income inequality on differential fertility is more substantial in developing countries
than developed countries (Kremer & Chen, 2002) suggests that the relationship may also
change depending on the development level of the countries. Berg et al. (2018) prove that
the effect of inequality on fertility differences is stronger when excluding developed coun-
tries from the analysis. On the other hand, the reason why the impact of human capital
on growth is different in low and high-income countries is that the differences in fertility
between individuals are more pronounced in less developed countries (Castell6-Climent,
2010). Therefore, if the number of children of the poor in low-income countries is higher
than the number of children of the rich, economic growth in these countries is more likely
to be adversely affected.'?

The validity of the political economy channel is also examined in many empirical stud-
ies (Persson & Tabellini, 1994; Alesina and Rodrick, 1994; Babu et al., 2016; Chletsos
& Fatouros, 2016; Castells-Quintana & Royuela, 2017; Griindler & Scheuermeyer, 2018;
Le & Nguyen, 2019; Ciegis and Dilius, 2019). Against the view that high inequality will
put pressure on redistribution and damage economic growth, it is also argued that higher
inequality can lead to higher growth via the lower taxation and human capital channel
(Chletsos & Fatouros, 2016). In this view, high inequality favours low taxation to consume
more or high taxation to increase public education. As seen in the table, the differences
in the results obtained in the studies suggest that countries should be grouped according
to their level of development and perhaps income inequality. Griindler and Scheuermeyer
(2018) show that while redistribution positively affects economic growth in the early stages
of development, this positive effect disappears as income level increases.!! Hence, the
fact that redistribution does not negatively affect growth in low-income countries can be
explained by the fact that redistribution encourages education, supports the investments
of the poor, creates demand by expanding the middle class, and decreases the tendency to
crime (Paul & Verdier, 1996). On the other hand, Ciegis and Dilius (2019) reveal that the
impact of inequality on economic growth through fiscal policy varies according to coun-
tries’ income and income inequality levels. In countries with relatively high income and
inequality due to the increase in the income of the wealthiest population, inequality posi-
tively affects growth through fiscal policy. The negative effect of inequality on economic
growth is due to increased social protection expenditures. Although redistribution posi-
tively affects growth in Vietnam, a low-middle-income country, income inequality does not
affect redistribution, so this channel is not valid (Le & Nguyen, 2019).12 Similarly, there is
no evidence of the validity of this channel for African low-income countries (Odedokun

10" Castell6-Climent (2010) shows that a low fertility rate has a positive effect on the growth rate of per
capita income in all country groups except developed and European economies.
1" The positive effect disappears when the average income level reaches approximately 15,000 USD.

12 Unlike many studies, Le and Nguyen (2019) calculate inequality proxies using Vietnam living standard
household surveys.
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& Round, 2004). These consequences can result from underdevelopment of democracy in
those countries. Therefore, it can be said that the specific characteristics of the countries
are also important for the validity of the analysed channel.

Some empirical evidence shows that high inequality will adversely affect economic
growth as it causes socio-political instability (Castells-Quintana & Royuela, 2017; Mo,
2009; Odedokun & Round, 2004; Perotti, 1996). On the other hand, although inequality
does not have significant effects directly on political instability, it can still harm economic
growth as it negatively affects investment (Nel, 2003). High inequality will cause poor indi-
viduals to turn to high-return crime rather than low-income market activities (Kelly, 2000),
and it will also lead to increased political instability (Acemoglu & Robinson, 2001)' and
activities that will disturb the peace of society and thus waste governments’ resources,
which could otherwise be used for productive activities (Barro, 2000).'* The reason why
low-income countries cannot save as much as the rest of the world is that their socio-polit-
ical environment is not conducive to save (Venieris & Gupta, 1986). Therefore, although
we do not find direct empirical evidence, it can be concluded that the negative impact of
income inequality on economic growth through the socio-political instability channel may
be more important in low-income countries.

There are few studies in the empirical literature questioning the positive impact of
income inequality on economic growth. While income inequality positively affects human
capital (Chletsos & Fatouros, 2016), contrary to the theory it can have a negative effect on
savings and investments (Nel, 2003) and similarly on patents (Braun et al., 2019). As stated
in the positive channel, the fact that the positive effect of income inequality on R&D and
innovations cannot be determined is explained by the financial development level of the
country, and developed financial systems can reduce the negative effect. Castells-Quintana
and Royuela (2017) test negative and positive channels together. After testing several chan-
nels, they state that income inequality can have both positive and negative effects on eco-
nomic growth, and thus the complexity of the relationship is emphasised. Moreover, this
complexity is more pronounced in developing countries.

In summary, although the validity of many channels is theoretically mentioned, only one
or a few of the channels are tested in the empirical literature. In particular, it can be said
that positive channels are neglected. On the other hand, as stated above, since the complex-
ity of the relations may also depend on the development level of the countries, these condi-
tions should be taken into consideration. In this respect, the study is expected to contribute
to these gaps in the literature.

13 Acemoglu and Robinson (2001) state that inequality is a driving force that encourages the elite to contest
power in democratic societies and increases social unrest in non-democratic societies.

14 Blanco and Grier (2009) show that inequality in Latin American countries can reduce political instability
after a certain threshold value (after the Gini coefficient reaches 0.45). Blotevogel et al. (2020) states that
the relationship between inequality and political stability changes depending on whether or not it includes
the fragile countries in the analysis and emphasizes that there may be a non-linear relationship between the
two variables.
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3 Method and Dataset

To understand whether the effect of inequality on economic growth occurs through the
channel, in the first stage, the effect of the income inequality indicator on the channel vari-
able is tested. The pooled OLS, Fixed or Random Effect'® and Two-Stage Least Squares
(2SLS) methods are used to predict the simple reduced model in Equation 1:

channel, = a + fineq;, + 6 In (GDP);, +n; + 9, + €, (1)

In this model, the channel,, dependent variable is the proxy of channel variable and inegq;,
denotes proxy of income inequality variable, Gini coefficient. i represents a country, and ¢
represents the time dimension. #;, 9, represents country-specific effects and time effects; €,
describes the error terms. This study differs from other studies because the countries are
divided into two groups according to their income levels. This model is preferred because
it allows testing the significance of income level in the validity of the channels. In other
words, the aim is not only to examine the effect of income inequality on the channel vari-
able but also to determine whether the income level of the countries is significant on these
variables. !¢

Ordinary least squares (OLS) are biased in small samples, and this bias persists in large
samples. Instrumental variables (IVs) estimators, such as two-stage least squares, focus on
the problem of endogeneity of explanatory variables. This problem is solved by instru-
menting the endogenous regressors using exogenous variables (the instruments) in this
method (Gawande & Li, 2009: 236). The instrumental variables purge the endogenous
variable from the variance that overlaps with the error term, and consistent estimates are
obtained for the endogenous variable. When the causal effect of one dependent variable on
another is estimated, it is possible that endogeneity can arise.!” For this reason, the 2SLS
estimator has the advantage of testing mediation models to determine the causal effect of
one endogenous regressor on another (stemming from the instrument/s) (Antonakis et al.,
2014: 30). Therefore, the two-stage least squares method is also used to overcome a pos-
sible endogeneity of income inequality.

In this study, any effect of income inequality and channel variables on economic growth
is tested with the two-staged System Generalised Method of Moments (System GMM), a
dynamic panel data technique. This method was first introduced by Arellano and Bover
(1995) and further developed by Blundell and Bond (1998) based on Difference General-
ised Method of Moments (difference GMM) by Arellano and Bond (1991). However, it is
possible that the difference GMM estimator is biased in some cases and leads to the weak
instrumental variable problem. The economic growth series might lead to a problem in
this context because the analysis is conducted based on 5-year averages, and the series is
relatively persistent (Cojocaru et al., 2016). Therefore, the System GMM estimator, a bet-
ter alternative for the difference GMM estimator, is preferred in this study. Arellano and
Bover (1995) and Blundell and Bond (1998) overcame the weak estimator problem with a
two-equation solution. The first one is the first difference equation formed by instrumental
variables in the level, and the second is a level equation of instruments created by the first

15 Test of overidentifying restrictions and Hausman test are controlled to choose Fixed or Random Effect
Model in all estimations.

16 Similarly, Griindler and Scheuermeyer (2018) also used this reduced model for endogenous fiscal policy
channel.

17 This endogeneity is called as reverse causality problem in the literature.
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differences (Arellano and Bover, 1995). Also, GMM is comparatively better because when
the time series is a random walk process, the instruments in the level equation are efficient
estimators for endogenous variables (Blundell & Bond, 1998). The simple autoregressive
dynamic model at first degree is defined as follows:

Vie = @iy + Bxy +uy )

u,=mn+v, i=1,...,N and t=2,..T 3)

On the equation, x;, is the explanatory variable vector, u;, is the constant effect decompo-
sition in the error term, i and ¢ represent country and period. In this model, the disturbances
for n; and v;, are not cross-correlated, and there are some assumptions forn; and v;:

E(nl-)=0,E(vi,)=0,E(vi,;1i)=0 i=1,....N and t=2,...T 4)
and the errors are serially uncorrelated:
E(v,0,) =0 i=1,....,N and Vt#s 5)
Additionally, standard assumptions for initial conditions of y;; satisfy:
E(yilvi,)=0 i=1,....N and t=2,...T (6)

Three conditions mean moment constraints sufficient to predict «, T > 3.
Based on these given assumptions, obtained linear moment constraint is
E(yi’[_SAvi[) =0,t=3,...T and s >2.Thelagged two or more periods for y, are valid
instruments in the first-differenced equation (Arellano & Bond, 1991). x; ,, the explanatory
variable vector, are treated as endogenous variables, as assumed in recent empirical growth
models. It indicates that there exist correlations between the value of these regressors.

To check the consistency of the estimates, some conditions should also be checked. The
first of these conditions is that there is no correlation between successive values of error
terms. Arellano-Bond developed a test to test the invalid instrument phenomenon that may
arise using some lags of the variables. For this purpose, autocorrelation in the idiosyncratic
disturbance term (v;,) is tested. The model’s error term (u;,) is assumed to be autocorrelated
since it contains fixed effects, and the estimators are designed to overcome this problem.
However, if v;, are themselves serially correlated with order 1 then the selected instrument
variables could be invalid. The Arellano-Bond test is applied to residual terms in differen-
tial equations to test autocorrelation. In order to test the first order autocorrelation at the
level, the second order correlation in the difference equation is examined. In this case, the
correlation between Av;,_, in v;,_; and Av;,_, in v;_, will be determined. More generally, /.
degree correlation in level is checked by examining / + 1. degree correlation in differences
(Roodman, 2009). The AR(2) value obtained in the estimation results enables the inter-
pretation of whether there is a second-order autocorrelation in the first difference residual
values. The second condition to be checked is whether the selected instrumental variable
and error terms have correlations. The validity of instruments is controlled by applying
Hansen’s (1982) test. Another condition is related to the number of instrument variables;
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the number of determining instrument variable number must be less than or equal to the
number of groups.'?

The dynamic model used in this study to determine the relationship between income
inequality and economic growth with the system GMM method is as follows:

Vi = Qoyi—1 + @ ineq;, + a,channel;, + a: X;m; + 9, + € (7)

In this model, i represents a country, and ¢ represents the time dimension. #;, 9, repre-
sents constant effects for unobserved countries and unobserved time effects; ¢;, represents
the error terms that depend on time and country. The y,, dependent variable is the GDP
growth rate variable, ineq;, denotes proxy of income inequality variable, Gini coefficient
and channel,, denotes proxy of channel variable.'” X, indicates an array of control vari-
ables. Control variables are selected as variables commonly used in empirical analysis in
economic growth literature.

The first control variable explaining economic growth is school enrolment, which rep-
resents human capital. Since the inclusion of human capital as well as physical capital in
growth models (Caballe & Santos, 1993; Lucas, 1988; Mankiw et al., 1992; Rebelo, 1991),
this variable has also been frequently used as an explanatory variable in empirical analysis
(Barro, 1997, 2000; Alesina and Rodrick, 1994; Perotti, 1996; Persson & Tabellini, 1994;
Odedokun & Round, 2004; Mo, 2009; Castell6-Climent, 2010; Chletsos & Fatouros, 2016;
Berg et al., 2018; Griindler & Scheuermeyer, 2018; Le & Nguyen, 2019). According to
theoretical models, the coefficient of proxies used for human capital is expected to have a
positive sign. The second control variable is investment. Investment is used both as a deter-
minant of growth and as a channel variable in this study. In the Solow (1956) model, while
the economy is in steady-state, an increase in investment rate causes a new steady-state
with higher per capita capital and income. Including the investment rate as an explanatory
variable in theoretical growth models is also encouraging for empirical studies (Perotti,
1996; Odedokun & Round, 2004; De La Croix and Doepke, 2003; Mo, 2009; Chletsos &
Fatouros, 2016; Babu et al., 2016; Griindler & Scheuermeyer, 2018; Berg et al., 2018; Le
& Nguyen, 2019). It is expected that the increase in investment rates will positively affect
the economic growth. Third control variable is trade openness. Trade openness can stimu-
late economic growth by increasing total factor productivity through technological expan-
sions and increased competition (Grossman & Helpman, 1991; Rivera-Batiz & Romer,
1991). Therefore, trade openness, which is frequently used in empirical analysis as a deter-
minant of growth (Babu et al., 2016; Braun et al., 2019; Castell6-Climent, 2010; Griindler
& Scheuermeyer, 2018; Le & Nguyen, 2019), could have a positive effect on growth.”’ The
fourth control variable is inflation. In theoretical models, the impact of inflation on eco-
nomic growth is not apparent. There are explanations about positive effects (Tobin, 1965),
negative effects (Stockman, 1981) or no effects (Sidrauski, 1967). Inflation is also pre-
ferred as the explanatory variable of growth in empirical studies examining the impact of
income inequality on economic growth. (Babu et al., 2016; Barro, 2000; Braun et al., 2019;

8 When we add the control variables in growth regressions, the number of instrument variables is
decreased with collapse matrixes of instrument variables by following Roodman (2009).

19 The channel variables are selected as variables commonly used in empirical analysis in related literature.
Table 1 shows all variables in detail.

20 This relationship may change according to the development level of the countries. Spilimbergo (2000)
states that trade with under developed countries negatively affects the long-term growth rate in developed
countries.
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Castell6-Climent, 2010; Chletsos & Fatouros, 2016; Griindler & Scheuermeyer, 2018; Ira-
dian, 2005).

The detailed information of the variables used in the analysis for 143 countries based
on the 19802017 period is in Table 21 in Appendix.?! Gini coefficient is adopted from the
"Standardized World Income Inequality Database (SWIID)" of Frederick Solt (2009) (ver-
sion 8.1), and all other data are compiled from the World Bank database.

In the analysis, the countries are divided into two, low and lower-middle-income
(LLMC) and upper-middle and high-income (UHC) based on the World Bank income clas-
sification. Thus, it is possible to identify whether the channel effect changed for country
income levels. Descriptive statistics of analysed data are given in Table 2. The average,
standard deviation, minimum and maximum values of the variables are shown in the table.

4 Empirical Results
4.1 The Effect of Income Inequality on the Channel Variables

The impact of income inequality on economic growth is analysed in terms of both positive
and negative channels. The estimates mainly focus on the impact of inequality on the chan-
nel variable. In this way, the effects on economic growth will be discussed in the second
stage. In addition to the proxies of channel variables used in this step, estimates are also
made with different proxies, except for the fertility channel, in order to test the robustness
of estimations, and these results are presented in Tables 4, 6, 8, 10, 12, and 14.22

Table 3 presents the results of the political stability, political economy and fertility
channel in low and lower-middle-income countries. Contrary to expectations, it is observed
that the effect of inequality on the political stability index is positive in all estimations.
The effect of inequality on the redistribution variable is insignificant except for the pooled
OLS estimate. These results indicate that inequality in low-income countries does not sig-
nificantly affect redistribution as theoretically stated (Le & Nguyen, 2019; Odedokun &
Round, 2004). It can be argued that low-income countries do not have the level of democ-
racy to support the median voter theory, so the results are not surprising. Finally, the effect
of inequality on the fertility rate is consistent with theory and is significantly positive in all
estimations. As seen in Table 4, while robust results are obtained for the political instabil-
ity channel, the results for the political economy channel are different; however, the effect
is not significant for most models.

Table 5 shows the results of the credit markets imperfections channel.>* The effects of
income inequality and credits on education are analysed with two-stage estimations. The
impact of inequality and credits on education is significantly negative (except column 2)
and significantly positive (except column 6), respectively. These results indicate that as
income inequality increases, human capital will decrease, but as financial development

2l The countries used in this analysis are listed in Table 22 in Appendix.

22 The proxies used for the channel variable are selected from the frequently used variables as indicated in
Table 1. The literature does not suggest any other proxy for the fertility channel. A table with the proxies
used for other channel variables and their sources is annexed in Table 23 in Appendix.

23 The proxy credmark is defined as Domestic credit to private sector by banks (% of GDP) and used to
represent the development of financial markets. This indicator is used in many studies in the literature, such
as Ciegis and Dilius (2019), Le and Nguyen (2019), Braun et al., (2019), Madsen et al. (2018).
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Table 2 Descriptive statistics of 5-year span data

Variables Observation Mean SD Min Max
Growthrate 1079 3.370897 3.933624 — 4245112 33.86945
Gdp 842 15,341.56 16,799.61 373.7136 124,658
Gini 933 37.73301 8.524845 17.8 62.5
School 1062 99.37691 17.76769 20.20399 165.6454
Investment 677 2.938591 2.803435 —4.574632 18.9183
Trade 1,050 80.03632 51.5965 4.296569 425.1579
Politicalstability 714 —.0778694 .9436302 —2.840591 1.696236
Inflation 980 31.89336 1959157 —9.691091 3373.76
Redistribution 709 8.05e+12 6.78e+ 13 4.727273 1.29¢+15
Lifexp 1,142 67.8212 9.932195 28.6524 84.39512
Credmark 964 42.95687 38.92973 .1858528 246.4564
Fertility 1143 3.274354 1.772785 9454 8.810801
Patent 778 9758.107 58,871.42 1 1,139,647
Domestic saving 902 20.87678 9.770229 —9.898586 77.00212

increases, human capital will increase. Thus, it provides evidence to the validity of the
first stage of the credit markets imperfections channel. On the other hand, only the effect
of inequality on human capital (columns 1-4) shows that the positive channel is not valid.
Increasing inequality in low-income countries does not provide incentives for education. In
Table 6, the dependent variable fertiary is used for the credit market imperfections channel
and human capital channel, and it is approved that the results are robust.

Finally, Table 7 shows the effect of inequality, a positive channel, on patent and saving
rates. Contrary to the theory stated above, inequality has a significant adverse effect on the
patent, similar to Braun et al. (2019) (except column 2). In contrast, its effect on saving rate
is insignificant in all estimates similar to Odedokun and Round (2004). The underdevel-
oped financial systems in low-income countries may also be the cause of the negative effect
(Braun et al., 2019). Therefore, evidence of the validity of these positive channels in these
countries cannot be obtained. In addition, the coefficients of the GDP per capita variable
used in the estimation of all channels have the expected sign in almost all of them and are
significant. These results indicate that the income level of countries is essential to interpret
the relationship between variables. These results obtained for the innovation and saving
channel are also supported by different proxies, as seen in Table 8.

Table 9 shows the estimation results for UHC similarly for all channels. The effect of
inequality on political stability is significantly negative (except column 2), unlike LLMC,
and these results are consistent with the theoretical view. Considering together with the
results obtained for LLMC, it can be said that the relationship between income inequal-
ity and instability is not linear. Blanco and Grier (2009) stated that inequality can reduce
political instability after a certain threshold. Considering that low-income countries have
relatively high levels of inequality, it can be said that the results support Blanco and Grier
(2009) study, as these countries may have exceeded this threshold. Second, the effect of
inequality on redistribution is also different from LLMC. The relationship between ine-
quality and redistribution in these countries is significantly positive (except column 6).
These results show that the relationship depends on the development level of the coun-
tries, and the first stage of the political economy channel is supported at UHC (Griindler &
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Table 4 Effects of income inequality on channel variables in LLMC (Political instability, political econ-
omy)

Variables Ruleoflaw Govcons
) " 3 @ ®) ©" ) ®
Gini 0.013%** 0.017* 0.014%%* 0.014%#* 0.149 0.144 0.289%* 0.221%*
[0.005] [0.010] [0.005] [0.005] [0.101] [0.134] [0.128] [0.115]
Ingdp 0.204 %% 0.308%** 0.203#%* 0.206%** —-0942 - 1.750%* - 1.172% - 1.575%
[0.035] [0.090] [0.036] [0.038] [0.672] [0.829] [0.707] [0.824]
Constant — 2834k F TR D R3QHEE D RATHHE 7320 8.032 3.754 10.798
[0.327] [0.866] [0.355] [0.369] [7.205] [8.937] [8.540] [9.091]
Observa- 233 233 225 225 217 217 206 206
tions
R-squared  0.116 0.116 0.121 0.011 0.014 0.087

Table reports regressions using Pooled OLS (Columns 1-5), Fixed/Random® effect with time-dummies
(2-6), and 2SLS without (3—7) and with time-dummies (4-8) estimations. Robust standard errors in paran-
theses

"p<0.01, #¥p <0.05, #p<0.1

Scheuermeyer, 2018). The effect of income inequality on fertility is significantly positive
in all estimates, so the prerequisite for the validity of the bi fertility channel supports the
Kremer and Chen (2002) study for both country groups. The sensitivity analysis results for
political instability and political economy channel at UHC are presented in Table 10. The
results are consistent with the results in Table 9.

The results of the credit markets imperfection channel in Table 11 are similar to the
results in LLMC. The effect of inequality and credits on education is significantly nega-
tive (except column 2) and positive (except columns 6 and 10), respectively. These results
provide evidence of the validity of the first stage of the credit markets imperfections chan-
nel. On the other hand, the effect of inequality on human capital (columns 1-4) shows that
the positive channel stated in theory does not apply here as in LLMC. Furthermore, as in
LLMC, the fertiary as the dependent variable is used to examine credit markets defects and
human capital channels. All results indicate that the findings are robust as seen in Table 12.
Lastly, Table 13 shows the effect of inequality on patent and savings rates. Results for pat-
ent are similar to LLMC; contrary to theory, the effect of inequality on the patent is signifi-
cantly negative in all estimates. Therefore, income inequality does not support innovative
activities contrary to expectations, but the same interpretation cannot be made for the sav-
ing rate, and the results are different from LLMC. As income inequality rises, saving rates
increase (except column 6), these results support the Classical approach. The marginal pro-
pensity to save for the rich people in UHC is higher, so total savings increase as inequality
increases. As seen in Table 14, while the results are robust for the innovation channel, the
negative effect of fixed capital variable on income inequality does not support the Classical
approach.

4.2 The Effect of Income Inequality and Channel Variables on Economic Growth
In this section, after estimating the effect of income inequality on proxies used as chan-

nel indicators in the first stage, the effect of these variables on economic growth is exam-
ined in the second stage. Here, the model that excludes the control variables and the more
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Table 8 Effects of income inequality on channel variables in LLMC (innovation and saving channel)

Variables InR&D Fixed capital
@ @r 3 “ 5) OF ) ®)
Gini —0.088***  —0.072%%F  —0.088%*%* —0.089%** —0.051 0.013 —0.031 —0.040
[0.014] [0.020] [0.014] [0.015] [0.084] [0.121] [0.090] [0.088]
Ingdp 1.314%%* 1.254%%* 1.317%%* 1.337%#%* 3.697#%%  3356%**  3.642%%* 3 (73%**
[0.097] [0.161] [0.098] [0.095] [0.560] [0.955] [0.596] [0.599]
Constant —2.338%* —2.606% — 2.349%* —2.619%**  — 5861 —5.141 —6.132 0.908
[0.989] [1.487] [1.015] [0.970] [5.956] [9.030] [6.266] [6.814]
Observa- 91 91 90 90 258 258 238 238
tions
R-squared  0.653 0.651 0.657 0.132 0.121 0.164

Table reports regressions using Pooled OLS (Columns 1-5), Fixed”/Random® effect with time-dummies
(2-6), and 2SLS without (3—7) and with time-dummies (4-8) estimations. Robust standard errors in paran-
theses

kD <0.01, #+p <0.05, *p<0.1

comprehensive model are analysed together to estimate the full effect of inequality and
channel variables on economic growth, as done by Griindler and Scheuermeyer (2018).
The idea that the only way to determine the impact of income inequality on growth is to
exclude some controls is not ignored (Galor, 2009). Thus, the problem of "bad control" can
be avoided.”*

Table 15 presents the effects of political instability on growth in LLMC from columns
(1) to columns (2a). The political instability negatively affects economic growth in reduced
models (columns 1 and 2) for both indicators, so it can be said that the increase in instabil-
ity causes a waste of resources in line with the theory. This evidence for LLMC is not sur-
prising and supports results from many studies in the empirical literature (Aisen & Veiga,
2013; Alesina et al., 1996; Barro, 1991; Barro & Lee, 1994; Fosu, 1992). However, when
these results are evaluated together with the findings from the channel estimates for LLMC
(Table 3), it can be considered that the political instability channel is not valid, even if
there is evidence for the second stage. It is seen that significant coefficients are positive in
estimates for redistribution from columns (3) to columns (4a). There is no evidence of the
validity of the channel in the first stage. However, as redistribution increases, economic
growth improves in LLMC. These results, which lend support to Paul and Verdier (1996),
who oppose the political economy channel, can be explained by the fact that redistribu-
tion can increase economic growth as it allows the poor to invest in human capital. These
results are supported since human capital stimulates economic growth in these countries.
Columns 5 and 6 show the effect of fertility on economic growth. It was previously stated
that income inequality in LLMC increases the fertility rate. Therefore, according to the
results here, the fact that the increasing fertility rate harms the economic growth supports
both the theory and numerous studies in the literature, showing that the channel is valid.

24 More control may not be always better. Bad controls are variables that are themselves outcome variables
in the conceptual experiment at hand. That is, bad controls can also be dependent variables. The core of the
bad control problem is a version of selection bias (for more detailed explanations see Angrist and Pischke,
2008: 47-48).
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1204 S. G.Topuz

Table 10 Effects of income inequality on channel variables in UHC (political instability, political economy)

Variables ruleoflaw goveons
@ @r 3) (€] 5) (OF ) ®)
Gini —0.004 0.007 —0.009* —0.005 0.061* 0.048 0.081%*  0.078**
[0.004] [0.007] [0.005] [0.004] [0.034]  [0.050]  [0.033] [0.033]
Ingdp 1.037%#%#* 0.704%%* 0.998 %% 1.097%##* -0.168 —-0.011 0.071 0.073
[0.063] [0.111] [0.062] [0.067] [0.553]  [0.690]  [0.548] [0.563]
Constant — 9.578%%** — 6.539%%* —9.013%** — 10.314%*%* 2.199 0.691 -0962 —-1.507
[0.745] [1.273] [0.739] [0.808] [6.611]  [8.481] [6.520] [6.773]
Observa- 401 401 391 391 426 426 419 419
tions
R-squared  0.595 0.6212 0.598 0.633 0.034 0.0764 0.029 0.076

Table reports regressions using Pooled OLS (Columns 1-5), Fixed”/Random® effect with time-dummies
(2-6), and 2SLS without (3—7) and with time-dummies (4-8) estimations. Robust standard errors in paran-
theses

kD <0.01, #+p <0.05, *p<0.1

Table 16 presents the effects of human capital (columns 1-2a) and financial mar-
kets (coulmns 3-4a) on growth in LLMC. Empirical evidence shows that human capital
has positive and significant effects on economic growth (except column 2a). The positive
contribution of human capital to economic growth in LLMC is in line with expectations.?
Contrary to expectations, the effect of financial development on economic growth is insig-
nificant.?® However, when evaluated together with the channel results analysed in the
first stage, it is not accurate to say that the imperfect financial markets in these countries
are invalid. Because, as we previously stated, while income inequality negatively affects
human capital, financial development positively affects human capital. Therefore, the find-
ing that human capital supports economic growth, as illustrated here, indirectly supports
the credit markets imperfections channel. For this reason, as the financial market devel-
ops in developing countries, if individuals use credit opportunities to invest in their human
capital, economic growth will increase.

Table 17 contains the estimation results for the impact of innovation on growth from
columns (1) to columns (2a), which is a positive channel for LLMC. The effects of patent
and R&D on economic growth (except column 2a) is positive. These results are in line
with growth theories (Romer, 1990), the technology, as a driver of economic growth, pro-
motes economic growth in LLMC. In the first stage, we provided evidence for LLMC that
income inequality negatively affected innovation, so the positive channel associated with
innovation is not valid. The effects of variables on economic growth are positive in the
investment channel in saving and physical capital (except column 3a). Since there is no
evidence that income inequality increases savings in LLMC, it can be said that this positive

2 Since the second-order autocorrelation problem can not be solved in the model, the result may not be
reliable. Since the human capital channels act mainly through investments in education, a sensitivity analy-
sis is provided with a different proxy (Barro-Lee: Average years of tertiary schooling is compiled from WDI
database) and is presented in Table 24 in Appendix.

26 The literature on financial development and economic growth is extensive. The results here may support
the demand-pull hypothesis that economic growth can lead to financial development (Robinson, 1952), not
the supply-side hypothesis that financial development causes economic growth (Schumpeter, 1912).
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Table 16 The impact of inequality and transmission channels on economic growth in LLMC (credit market
imperfections and human capital channel)

Variables (1) ?2) (1a) (2a) 3) “) (3a) (4a)
Model Model Model Model Model Model Model Model
L.Ingdp —3.104%%*  —2967%** — 6494%%*  —(0.737 —0.784 —0.804 1.445 1.757
[1.080] [1.110] [2.477] [1.160] [0.741] [0.792] [2.740] [2.304]
Gini —0.085 —0.028 0.074 —0.212% —0.216* —0.225% - 0.379* — 0.385%*
[0.122] [0.149] [0.274] [0.118] [0.122] [0.129] [0.200] [0.169]
Inlifexp 14.228%*% 30.631%*
[4.427] [14.074]
Tertiary 0.107%* -0.010
[0.042] [0.048]
credmark 0.027 —0.050
[0.021] [0.070]
credmark2 0.020 —0.061
[0.019] [0.063]
School 0.143%* 0.144 %%
[0.056] [0.041]
Investment -0.615 —0.378%* —0.343 —0.354
[0.412] [0.164] [0.420] [0.377]
Trade 0.096%* 0.003 -0.018 —-0.011
[0.044] [0.034] [0.026] [0.028]
Inflation —0.045 —0.061* —0.142% — 0.149%*
[0.054] [0.033] [0.075] [0.068]
Constant —28.265 25.241%%%  —79423 20.522% 17.369%* 17.563%* —2.290 —4.586
[18.460] [7.159] [58.610] [11.224] [7.456] [7.648] [32.360] [25.634]
Observa- 232 196 130 111 226 226 126 126
tions
Countries 54 53 44 41 53 53 43 43
AR(1) 0.0301 0.0336 0.827 0.219 0.0440 0.0422 0.630 0.766
p-val
Hansen 0.216 0.223 0.226 0.332 0.172 0.190 0.360 0.372
p-val
Instru- 44 44 36 38 44 44 39 39
ments
AR(2) 0.820 0.0330 0.716 0.972 0.697 0.682 0.535 0.580
p-val

The dependent variable is GDP growth rate
Robust standard errors are used and given in parentheses

*##%p <0.01, **p <0.05, *p <0.1 represent significance levels. L. denotes the lag of the corresponding vari-
able. The lagged dependent variable is assumed to be predetermined and the control variables are regarded
as endogenous. All regressions include time dummies. school is not included in the human capital channel

channel is also not valid, similar to the innovation channel. With the findings of this last
channel, it can be stated that it is not easy to determine the effects of income inequality on
economic growth, especially in developing countries. The impact of income inequality on
economic growth in all estimates also support this result. The relationship is negative when
direct effects are significant, but these results disappear in some estimates. Also, the lag
of GDP per capita is included in the estimates in LLMC as a measure of the initial stage

@ Springer
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Table 17 The impact of inequality and transmission channels on economic growth in LLMC (innovation
and saving channel)

Variables (€)) 2) (la) (2a) 3) 4) (3a) (4a)
Model Model Model Model  Model Model Model Model
L.Ingdp —5.818** —0.810 —2.736 —0.596 -2.204 —0.868 0.910 0.185
[2.539] [0.794] [1.697] [3.064] [1.453] [0.867] [1.154] [0.930]
Gini —0.096 0.166%* —0.074 0.013 —0.305%* —0.229%* —0.400%*% —0.271%%*
[0.138] [0.068] [0.161] [0.181] [0.129] [0.106] [0.192] [0.137]
Inpatent 0.897%* 0.490%**
[0.388] [0.155]
InR&D 0.816%%* -0.290
[0.320] [1.114]
domestic- 0.082* —-0.013
saving
[0.048] [0.061]
fixedcapital 0.294 %% 0.142%%*
[0.055] [0.072]
prim 0.102%* —0.002 0.096%*#%* 0.0827%#%*
[0.053] [0.059] [0.026] [0.026]
Investment —-0215 -0.532
[0.310] [0.347]
Trade 0.029 0.046* 0.006 0.001
[0.029] [0.026] [0.019] [0.016]
Inflation —0.094* 0.056 —0.119%** —(0.088
[0.056] [0.097] [0.039] [0.055]
Constant 49.163*%*  —1.230 15.005 7.164 30.982%*%  12.875 2.502 2.155
[21.483]  [6.195] [20.470] [17.545] [13.925] [8.842] [9.498] [8.034]
Observa- 142 91 91 67 218 216 196 195
tions
Countries 42 41 33 35 53 53 51 51
AR(1) p-val 0.0940 0.109 0.156 0.672 0.0320 0.0462 0.0844 0.0705
Hansen 0.433 0.466 0.602 0.485 0.306 0.134 0.233 0.119
p-val
Instruments 40 37 30 32 44 44 41 42
AR(2) p-val 0.182 0.873 0.460 0.680 0.708 0.893 0.700 0.0974

The dependent variable is the GDP growth rate
Robust standard errors are used and given in parentheses

*##%p <0.01, **p <0.05, *p <0.1 represent significance levels. L. denotes the lag of the corresponding vari-
able. The lagged dependent variable is assumed to be predetermined and the control variables are regarded
as endogenous. All regressions include time dummies. investment is not included in the savings channel

of development to consider the convergence hypothesis. Negative coefficients imply the
existence of convergence between countries. In models established to examine the validity
of positive and negative channels, GDP per capita is significantly negative only in some
models. Therefore, it can be thought that the convergence tendency in this country group is
not very clear.
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The most significant effect of control variables on economic growth in the estimates
made for LLMC emerges for primary school enrolment, which represents the level of
human capital. The significantly positive variable in most models shows how important
human capital is for economic growth, especially in developing countries. Similarly, the
inflation rate has a significant negative effect on growth, except for a few models. The fact
that a high inflation level, as an indicator of macroeconomic instability, harms the eco-
nomic growth in these countries supports Stockman (1981). Similar results are obtained
in other studies such as Iradian (2005), Chletsos and Fatouros (2016), Babu et al. (2016),
Braun et al. (2019), using inflation as a control variable in the inequality-growth empirical
literature. The effects of the other two control variables on growth are not clear, and the
data scarcity problem in low-income countries limits forecasts. However, control variables
do not change in either the sign of the income inequality or the channel variables, so when
the results are evaluated together with the reduced model, more correct inferences can be
made by considering the bad control problem.

Table 18, from column (1) to column (2a), presents the effect of political instability
on economic growth in UHC. For both indicators, it can be stated that political instability
affects economic growth negatively, as in LLMC, so the increase in political unrest causes
waste of resources. When interpreted together with the channel results in Table 9, the rise
in income inequality in these countries increases political instability, and the increasing
political instability harms economic growth. Thus, it provides evidence that the channel of
political instability is valid. Second, it shows the results for the redistribution from column
(3) to column (4a). While the effect of inequality on redistribution is positive, the effect of
redistribution on economic growth is not clear. However, in models where the redistribu-
tion is significant (columns 4 and 4a), the coefficient is positive, similar to LLMC. Paul and
Verdier (1996) stated that redistribution may not always be detrimental to growth. Finally,
as expected, the effect of the fertility rate on economic growth is negative (columns 5 and
5a). Income inequality increases the fertility in UHC, and as the fertility rate increases,
income inequality harms economic growth. The negative impact of inequality on human
capital in these countries also supports the validity of the fertility channel expressed by De
La Croix and Doepke (2003). In addition, Also, a remarkable result here is that the effect
of fertility on economic growth is significantly lower than LLMC. Therefore, the increase
in the fertility rate in low-income countries damages to economic growth more than in
UHC. These results support studies suggesting that the strength of the relationship may be
different in developed and developing countries (Berg et al., 2018; Castell6-Climent, 2010;
Kremer & Chen, 2002). Lastly, it is observed that the coefficients are significantly negative
in all models where the direct effects of the inequality and the channel effect are examined.

Table 19 shows the effects of human capital (from column 1 to 2a) and financial devel-
opment (from column 3 to 4a) on the economic growth for UHC. Empirical evidence
shows that proxies used as both human capital and financial development indicators do not
significantly affect economic growth. Although the first stage of the credit markets imper-
fections channel is confirmed in these countries, unlike LLMC, the validity of the chan-
nel cannot be proven because these variables do not have a significant effect on economic
growth. The fact that the channel is not valid in these countries may be due to the fact that
human capital, contrary to theory, does not increase economic growth, such as the Ciegis
and Dilius (2019) study. Also, the results here differ from LLMC shows that the validity
of this channel varies according to the income level of the countries, and the evidence is
more substantial in developing countries. Furthermore, it is confirmed in all models, as in
LLMC, that the direct effect of income inequality on economic growth is negative.
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Table 20 presents the impact of innovation on growth, the positive channel for UHC
from column (1) to column (2a). The impact of patents and R&D on economic growth
(except column 1)*’ is positive. These results are in line with the theory, as in LLMC.
The technology that is the driving force of growth promotes economic growth in UHC.
Thus, income inequality in UHC promotes economic growth even if it does not positively
affect innovation. Even so, the positive channel is not valid as first-stage conditions are
not achieved. On the other hand, when the savings channels are controlled, the effects of
variables on economic growth are positive (columns 3—4a). When the income inequality
is evaluated together with its effect of increasing savings in UHC, it can be said that the
positive channel is valid, but this is the indirect effect. The effect of income inequality on
growth is significantly negative in most models (except columns 2 and 2a). As a result,
income inequality’s direct effects and indirect effects may be different, especially, as it is
found here, the positive effect of savings and investments on economic growth proves that
the relationship can differ through this channel.

In the models for the UHC, the lag of GDP per capita is also included as a measure of
the initial stage of development to take into account the convergence hypothesis. Unlike
LLMC, GDP per capita has negative significance in all models. Therefore, it implies that
the convergence tendency is more evident for this country group. The result of the control
variables in the growth estimates for UHC is slightly different from LLMC. Unlike LLMC,
trade openness has a significant positive effect on economic growth in the former country
group. Trade openness is more likely to stimulate technology and increase total factor pro-
ductivity in developed countries than developing countries, so the positive impact on eco-
nomic growth is not surprising. The estimates for the inflation rate are similar to those of
LLMC, and the effect of the inflation rate on economic growth is significant and negative
in all models. This finding supports many studies in the empirical literature, as stated in the
section discussing the results for LLMC. Primary school enrolment used for human capital
is positive in models where it is significant, but unlike LLMC, this finding is confirmed in
fewer models. Table 20 shows that the effect of different human capital channel variables
on economic growth is not significant for UHC; hence, when interpreted together with the
results here, the importance of human capital in developing countries is revealed. Finally,
investment/GDP does not produce significant results in any model.

5 Conclusions

This study aims to explain whether the positive and negative channels expressed in the
theory on the effect of income inequality on economic growth play a significant role in
different income group countries. Therefore, the purpose of this study is to emphasise
that income inequality might have an indirect effect on economic growth depending on
the income level of countries, rather than identifying the direct effect of income inequal-
ity on economic growth. For this purpose, a two-stage estimation method is followed in
the study. The first stage estimates how income inequality affects the proxies of channel
variables, and the effects of these variables on economic growth are examined in the sec-
ond stage. The study results indicate that the relationship between income inequality and

%7 Since the second-order autocorrelation problem can not be solved in the model, the result may not be
reliable.
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economic growth is quite complex. Although there is evidence that greater inequality has
detrimental effects on economic growth, it appears that this inference cannot be generalised
when countries’ income levels are taken into account. According to the estimation results,
regardless of the income level of the countries, while inequality increases the fertility rate,
it affects human capital negatively, both directly and through credit market imperfections.
The negative impact of these channels on economic growth is more pronounced in rela-
tively low-income countries. Although the increase in the fertility rate negatively affects
economic growth in both country groups, this effect is more significant in LLMC. Families
should focus on investing more in their human capital by having fewer children instead
of having more children. Therefore, especially in low-income countries, governments can
raise awareness of families with various education policies. Similarly, although there are
no direct effects on growth, economic growth improves in low-income countries due to the
positive impact of developed financial systems on human capital. Therefore, as stated by
Demirguc-Kunt (2012), these countries primarily need stable macroeconomic policies and
strong legal and information systems for the development of the financial system. Imple-
menting regulations to remove restrictions on bank activities and improving infrastructure
to ensure access to financial services by large masses are some of the important roles of the
government. Thus, economic growth can be improved with increased human capital invest-
ments in developing countries.

Similarly, in the political economy channel estimates, the findings differ according
to the countries’ income levels. While inequality does not affect redistribution in low-
income countries, it positively affects developed countries. The inadequacy of demo-
cratic institutions in low-income countries can be considered one of their main prob-
lems, so achieving redistribution in these countries can be relatively difficult. Therefore,
structural reforms should be implemented in these countries for the institutions that will
provide democratic rights and freedoms and at the same time control the effective use
of these rights and freedoms. Also, in these countries with low financial development, it
may not be possible to collect taxes effectively and direct them to economic activities.
Another result of the study is obtained for the political instability channel. Although the
effect of political instability on economic growth is negative for both country groups,
its relation to income distribution is different. When the two group estimates are inter-
preted together, the results imply that the relationship may not be linear, as Blanco and
Grier (2009) stated. Once the inequality exceeds a certain threshold, it can reduce politi-
cal instability. Considering that low-income countries also have relatively high levels of
inequality, it can be said that these countries may have exceeded this threshold. The pol-
icies used to overcome the adverse effects of income inequality on political stability are
not independent of those proposed by other transmission channels. Governments should
reduce corruption and regulate financial markets to ensure equal education and business
creation opportunities. In addition, it should implement tax policies that encourage indi-
viduals to work, not reduce their motivation. Thus, economic growth can be achieved by
preventing social unrest.

Finally, the estimation results for positive channels suggest that inequality encourages
growth are far from theoretical expectations regardless of the income level of countries. It
is observed that income inequality does not promote human capital investment and innova-
tive activities. Income inequality does not increase total savings in LLMC, contrary to the
classical view, while significant positive effects in UHC indicate the importance of income
level. The fact that the increase in savings encourages economic growth in these coun-
tries also reflects that the positive channel may be valid. However, the effect of income
inequality on economic growth is positive only for this channel. The fact that inequality
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does not increase the saving rate in low-income countries as in high-income countries may
be related to the relatively low number of wealthy people in these countries. Moreover, this
wealthiest part of the population can retain its savings so that future generations can invest
in human capital.

In summary, the relationship between income inequality and economic growth is not
very clear and further investigation is needed to understand this relationship more clearly.
Although the robustness of the results is controlled by using panel estimation techniques
and different indicators, there are also some limitations of this study. Especially in low and
lower-middle income countries, there may be missing observations regarding the selected
variables. Data limitations prevent detailed analysis using different variables or methods,
especially in these countries. Therefore, the sample could not be divided into more sub-
groups such as low-income, lower-middle-income, upper-middle-income and high-income.
Similarly, the Gini coefficient, used as an indicator of income inequality, is preferred
because it is the largest dataset available recently. Due to data limitation, this relation-
ship could not be tested using a different proxy for income inequality. When the results are
evaluated, it can be said that for policymakers, it is becoming more challenging to control
income inequality and achieve sustainable growth. However, each of the findings can be an
inspiration to future studies. Finally, future studies can be extended to consider the effects
of the more recently discussed the COVID-19 pandemic (Chen et al., 2021) on income
inequality.

Appendix

See Tables 21, 22, 23 and 24.
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Table 24 (Sensitivity analysis)

. . . Variables [€)] (1a) 2) (2a)
The impact of inequality and
transmission channels on Model Model Model Model
economic growth in LLMC
(1-1a) and UHC (2-2a) (human L.Ingdp — 5,753k 4 646%*kE 4 7R2kkk 4 6R5HHK
capital channel) [2.136] [1.748] [0.724] [0.789]
Gini —0.192 —0.060 —0.269%**  —0.207*
[0.138] [0.142] [0.063] [0.111]
In average 2.6887%#* 2.353%:* - 0473 0.145
years of
tertiary
[0.830] [0.952] [0.695] [1.001]
investment —0.275 0.044
[0.226] [0.216]
trade 0.002 0.012%*
[0.025] [0.006]
inflation — 0.079%** —0.033
[0.017] [0.023]
Constant 60.975%*k*  48.695%**  58TOI***E 54777 Hw*
[17.165] [16.402] [8.344] [10.608]
Observations 177 100 294 240
Countries 46 38 78 67
AR(1) p-val ~ 0.0598 0.176 0.00484 0.0414
Hansen p-val  0.340 0.291 0.0584 0.0559
Instruments 34 35 55 50
AR(2) p-val  0.904 0.522 0.0944 0911

The dependent variable is GDP growth rate. Proxy for education:
Barro-Lee: Average years of tertiary schooling, age 15+, total
Robust standard errors are used and given in parentheses

EEE

p<0.01, **p<0.05, *p<0.1 represent significance levels. L.
denotes the lag of the corresponding variable. The lagged dependent
variable is assumed to be predetermined and the control variables are
regarded as endogenous. All regressions include time dummies. school
is not included in the human capital channel
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