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Abstract

In this study, we investigate the effects of urbanization and industrialization on income ine-
quality within the Kuznets curve hypothesis in low-, middle- and high- income countries
over the period 1990-2014. Using the method of moments quantile regression (MMQR),
the study finds out mixed results about the distributional effects of both urbanization and
industrialization within the three panels. In high-income countries (HIC), urbanization
increases inequality from the third quantile, while industrialization reduces inequality in
most low and middle quantiles and becomes insignificant in the higher quantiles. In the
upper -middle income countries (UMIC), urbanization has no significant effect in low and
middle quantiles but leads to a significant increase in inequality in higher quantiles. In con-
trast to the improvement effect of industrialization on income distribution in HIC, it rises
the inequality in UMIC. The results also show that urbanization reduces inequality, while
industrialization has no significant effect in all quantiles of lower -middle income countries
(LMIC). We also find out evidence of the existence of an inverted Kuznets-curve relation-
ship in both UMIC and LMIC. These different results lead to consider income level dif-
ferentials between countries when examining the distributional effects of both urbanization
and industrialization.

Keywords Income inequality - Method of moments quantile regression - Industrialization -
Urbanization - Inequality kuznets curve
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1 Introduction

Deterioration in income distribution during the past four decades in many countries of the
world aroused the interest of policymakers and prompted many economists to re-examine
the causes and effects of income inequality.
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The marked disparity in income distribution in favor of the rich in many countries of
the world during the past four decades has led to increased interest among economists and
policymakers to examine the causes and effects of income inequality. Inequality indicators
confirm a considerable increase in the share of the richest 10% of the population in national
income in most regions of the world. In 2016 this share reached 55% in all countries of
sub-Saharan Africa, India, and Brazil, as well as 41% in China, 37% in Europe, and 61% in
the Middle East (Alvaredo et al., 2018). This trend towards deteriorating income distribu-
tion and concentrating income for the benefit of the rich means that economic growth does
not spread its fruits more equally to all individuals of the society in many countries of the
world, which may lead to political and social unrest (Roe & Siegel, 2011).

The rising concern about income inequality is not only motivated by its increasing
trends, but also as a result of its economic effects at the global economic level. In this
context, many analysts attributed the causes of the global recession in 2008 to the increas-
ing levels of income inequality in many developed economies (e.g., Petreski et al., 2018;
Rajan, 2011; Stockhammer, 2013; Van Treeck & Sturn, 2012). Inequality increases the
borrowing rates of the majority from banks to finance their needs without sufficient ability
to repay. This increase in demand for credit to finance consumption may lead to a credit
bubble (Papadopoulos, 2019) and ending with a financial crisis like the one that occurred
in 2008. The relationship of financial crises to income inequality is not a new issue in
empirical analysis, but many of the crises experienced by countries before the great reces-
sion in 2008 were also explained based on the increasing trends in inequality which dete-
riorates financial indicators, including consumer debt, and leads the economy to banking
crises (Kirschenmann et al., 2016).

This study examines the relationship between inequality and two main variables: urban-
ization measured by the ratio of the population living in urban areas, and industrialization
proxied by the industry’s share in the total value added of the economy. These two varia-
bles reflect the nature of the structural change within the economy. Moreover, the effects of
these two variables are analyzed within a Kuznets curve hypothesis in explaining the rela-
tionship between income inequality and economic development (Kuznets, 1955). Address-
ing this relationship is very important for policymakers and researchers.

Historically, we find that while the degree of income inequality has increased over the
past four decades, there has been also a noticeable increase in the urbanization rate. United
Nations estimated that the proportion of the population living in urban areas has increased
to 55% in 2018 compared with only 30% in 1950 and is expected to be 66% by the year
2050 (United Nations, 2018). In light of this considerable increase in both income ine-
quality and urbanization, it is necessary to analyze the distributional effect of urbaniza-
tion on a global scale. This effect of urbanization on income inequality is a controversial
issue, as urbanization results in transferring workers and their families from rural to urban
areas where industrial centers are established, these centers often require qualified work-
ers and pay higher wages. Although this transfer reduces the gap in wage levels for those
new workers with their urban counterparts, it will, on the other side, lead to a widening
gap in their income levels compared to that of workers still working in rural areas, and
consequently, the final effect of urbanization on income inequality is unresolved (Sulemana
et al., 2019).

The controversy on the effect of urbanization on income inequality also arises when
analyzing the distributional effects of the changes in the relative share of the industrial
sector in the total value-added, which also has increased during the past decades. Accord-
ing to the United Nations Industrial Development Organization (UNIDO), the average
annual growth rate of the manufacturing value-added has increased by 3.13% over the
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world during the period 1991-2018 (UNIDO, 2019). This growth in the industrial sector
may contribute to explain the status of income inequality worldwide. Although industrial
growth means more urbanization, and urbanization supports manufacturing positively, the
present study considers both urbanization and industrialization as two independent proxies
of structural change. Consequently, adding these two indicators in the econometric model
implies analyzing the effects of structural changes on income inequality under the Kuznets
hypothesis. In other words, this way of studying the causes of income inequality provides a
more rigorous analysis to test the Kuznets hypothesis by taking into account the structural
considerations that occur during different stages of economic growth.

This study contributes to the ongoing literature on the impact of both urbanization and
industrialization on income inequality within the Kuznets curve framework using the recent
method of moments quantile regression (MMQR) with fixed effects technique developed
by (Machado & Santos Silva, 2019). MMQR enables estimating the heterogenous effects
of urbanization and industrialization not only on the conditional mean but also at different
locations or conditional quantiles of income inequality (Ike et al., 2020). This methodol-
ogy also provides greater accuracy in the results compared to ordinary least squares (OLS)
methodology which only estimates the mean effect of the independent variables on the
dependent variable (Allard et al., 2018; Elbatanony et al., 2021). The study also considers a
sample of 67 countries classified into three panels according to the levels of income deter-
mined by the World Bank (World Bank, 2020), and therefore the study seeks to estimate
the effects of different income levels on the relationship between urbanization, industriali-
zation, and income inequality. Then, the application of the MMQR methodology allows to
capture the potentially different responses of income inequality to the changes not only in
mean but in the different quantiles of urbanization and industrialization.

The remainder of the paper includes a presentation of the economic literature that con-
tains theoretical and empirical works that analyzed the relationship between inequality,
urbanization, industrialization, and economic growth in the second section. The third sec-
tion is concerned with the data used and the MMQR methodology employed in the study.
Empirical results of MMQR are discussed in the fourth section, while the fifth section con-
tains the conclusion and policy implications.

2 Related Literature

Economic literature addresses the issue of income inequality in several aspects including
its relationship to economic growth. The most and famous treatment of the relationship
between income inequality and economic growth is performed within the Kuznets hypoth-
esis (Kuznets, 1955), which claims that inequality increases in the initial stages of eco-
nomic development, and then begins to decrease in the advanced stages after turning point
of income level. Kuznets hypothesis, which also called inverted U curve hypothesis, has
been tested extensively in many studies along with considering other variables in the stand-
ard model such as globalization (Azzimonti et al., 2014; Jaumotte et al., 2013; Krugman,
2008; Topuz & Dagdemir, 2020), financial development (Altunbas & Thornton, 2019a;
Shahbaz et al., 2015) corruption, political system, and democracy (Adams & Klobodu,
2019; Basna, 2019).

The surge of the Kuznets hypothesis in imposing a certain shape of income inequal-
ity during different economic development phases has made many economists focusing
their analyses on the determinants and sources of economic growth rather than on the

@ Springer



32 I.M.A. Alietal.

issue of reducing income inequality, which was advocated by the neoclassical economic
growth model because inequality will decrease when the economy reaches advanced
stages in economic development through the trickle-down effect. According to this point
of view, the early stages of development require huge investments, and these invest-
ments will not come without the existence of unequal distribution of income in favor
of investors. The disparity in wage levels in the early stages of development stimulates
workers towards improving their capabilities and skills to join the advanced sectors that
give higher wages. Consequently, the economy will tend in the long-run to reduce the
severity of income inequality after a high level of inequality in the early stages of devel-
opment (Naguib, 2017).

Kuznets’ prophecy of declining the degree of income inequality when the economy
moves towards advanced stages of economic development has been examined by many
empirical studies. As noted by (Piketty & Zucman, 2015), the continuous rise in inequality
trends in most developed economies since 1970s has conducted many economists to test
the validity of the Kuznets hypothesis, and hence, the analysis turned to deal with inequal-
ity related to both income and wealth, as main sources affecting and hindering economic
growth through their negative effects on human capital formation as well as social and
political stability (e.g., Berg et al., 2018; Breunig & Majeed, 2020).

Many econometric techniques have been employed in investigating the relationship
between income inequality and economic growth. (Naguib, 2017) applied the Arellano-
Bond Generalized Method of Moments (GMM) technique in a panel of 146 countries
for the years 2010-2014. His results confirmed a positive relationship between wealth
inequality and economic growth. Additionally, the positive effect of wealth inequality on
economic growth has not been confirmed when using other formulas that include other
variables in the econometric model, which means that there is no robustness in the posi-
tive relationship between these two variables when using alternative model specifications.
Adding a real percentage investment share of real GDP per capita to inequality, (Herzer &
Vollmer, 2012) found a negative effect of income inequality on economic growth in a panel
of 46 countries including developed and developing countries over the period 1970-1995.
The negative effect did not differ in either developed or developing countries, nor did the
absence or existence of democracy changed the negative impact of inequality on growth.

Several studies emphasized the importance of the initial income level when examining
the effect of income inequality on economic growth. According to (Shin, 2012), there is
a negative impact of inequality on growth in the early stages of economic development,
that is, inequality leads to lower rates of economic growth when the initial income level is
low, and then the impact of inequality turns to be positive on the economic growth when
income level becomes high in the advanced stages of economic development. This hypoth-
esis means that the effects of income inequality on economic growth differ according to
the initial income levels which reflects the degree of economic development (Brueckner &
Lederman, 2018; Galor & Zeira, 1993). So, income inequality hinders economic growth in
poor economies and stimulates it in rich ones.

Empirical literature indicates that the effects of both industrialization and urbanization
on income distribution still a debatable issue. Most of the research in this filed confirms
a positive effect on income inequality (Foster & Rosenzweig, 2003; Wang, 2019; Yao,
1997). (Wu & Rao, 2017) emphasized a nonlinear relationship between urbanization and
income inequality. The results were conducted on a panel of 20 Chinese provinces dur-
ing the period 1980-2012 using different econometric techniques (OLS, fixed, and random
effects models). The results showed that there is an inverted U-shaped relationship between
urbanization and income inequality.
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According to (Sulemana et al., 2019) urbanization has a positive effect on income inequal-
ity. The study employed an unbalanced panel for 48 Sub-Saharan African economies span-
ning the period 19962016 using different econometric techniques including FE, RE, FGLS,
and GMM. The results are compatible with the study of (Adams & Klobodu, 2019), which
employed the Pooled Mean Group (PMG) and Common Correlated Effects Mean Group
(CCEMG) techniques covering the period 1984-2014 on a panel of 21 Sub-Saharan African
economies. The study confirmed also that inequality and urbanization are determined politi-
cally in Sub-Saharan African countries, consequently, governments should manage the urbani-
zation process in a way that results in a more equal distribution of its benefits.

The positive relationship between urbanization and inequality is denied by other stud-
ies. (Wu & Rao, 2017) explored the effect of urbanization on income inequality in China
employing FE and RE approaches on provincial-level data covering the period 1987-2010.
They found an inverted U-shaped relationship between the two variables. Urbanization first
increases inequality and after a certain threshold rate of urbanization (0.53), the effect had
turned negative. It can be assumed that the effect of urbanization on inequality could be posi-
tive or negative. Urbanization implies a transfer of workers from rural to urban areas. If they
join highly-paid jobs, the degree of inequality will decrease. Indeed, workers must have suf-
ficient skills to join these highly-paid jobs, and it depends here on the level of quality of edu-
cation they have received. That is, the negative impact of urbanization on inequality depends
on a high level of human capital formation. As for the effect of industrialization on inequality,
most studies analyze this effect through the impact of industrialization on economic growth
and then the effect of growth on inequality according to the Kuznets hypothesis (Dumke,
1991; Koo, 1984; Rozelle, 1994).

It is obvious from the previous review that most of the empirical work on the drivers of
income inequality employed the traditional regression estimation which may lead to inaccu-
rate estimates of the effect of independent variables on the dependent variable (Khan et al.,
2020). These traditional techniques consider only mean effects and ignore the different effects
of quantiles in the independent variables on the degree of inequality in income distribution.
Although there are many studies tried to find out the drivers of income inequality, such as
(Basn4, 2019; Gunasinghe et al., 2019; Nie & Xing, 2019; Thornton & Tommaso, 2019), or
its economic impacts (Galvin & Sunikka-Blank, 2018; Kennedy et al., 2017), studies that
focused on the impact of urbanization and industrialization together as two variables repre-
senting structural change are limited and sporadic (Adams & Klobodu, 2019; Oyvat, 2016; Su
et al., 2015; Sulemana et al., 2019; Zhu et al., 2018). Perhaps, it is assumed that industrializa-
tion usually leads to urbanization, and therefore it would be inappropriate to incorporate them
together as two independent variables in the same model. Yet, some researchers argue that
this claim does not necessarily happen as many developing economies achieved high levels
of urbanization, but did not achieve high levels of industrialization (Gollin et al., 2016). This
means that urbanization is not always associated with industrialization, and thus we consider
that it will be appropriate to consider both industrialization and urbanization as two independ-
ent variables in order to capture their potential effects on income inequality.
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3 Data and Methodology
3.1 Data

We use a balanced panel data of 67 countries over the period 1990-2014. The selection
of countries is restricted by the availability of the data concerning the Gini coefficient,
real GDP per capita, urbanization and the share of industrial sector in total value-added.
To capture the potential heterogeneity in the effects of income level differentials across
countries, we divided the whole sample into three main groups tabulated in Table 1
according to income levels based on the World Bank classification (World Bank, 2020).
Table 2 illustrates the description and sources of the variables used in the study, while
Table 3 reporting the statistical properties of the variables.

It is noted, according to Table 3 that all variables are not normally distributed,
which is expressed by rejecting the normal distribution hypothesis according to the
Jarque—Bera test. If variables are not normally distributed, the results of OLS estima-
tion could be biased (Cheng et al., 2021) and a serious deviation could exist between
the actual results and the results derived from the OLS method(Xie et al., 2021; Xu &
Lin, 2018). It is also noted that Skewness is negative for some variables, and far from
zero. According to these actual statistical characteristics of the data used in this study,
the assumptions that make the estimators of OLS are the best linear unbiased estima-
tors (BLUE) are not satisfied. Moreover, the application of OLS gives only a partial
picture of the relationship between income inequality and the independent variables as
it describes only the mean relationship between the variables (Nusair & Olson, 2019).
These defaults will be avoided when employing the quantile regression techniques
instead of OLS methodology.

Tables 4 shows the correlation coefficients between the variables and the variance infla-
tion factor (VIF). All the absolute values of correlation coefficients between independent
variables are less than 0.7 and the results of the VIF test confirm the absence of multicol-
linearity between independent variables as the average value of 1.36 is less than 5.

3.2 Model specification

This study aims to estimate the effects of industrialization on income inequality. Follow-
ing many studies (e.g., Altunbas & Thornton, 2019b; Khan et al., 2020; Liu, Jiang, & Xie,
2019; Zhu et al., 2018) we use the Gini coefficient as a proxy to represent the degree of
income inequality, and the ratio of the industrial sector to the total value-added to represent
industrialization status. We consider both real GDP per capita and its squared value to test
the validity of the inequality Kuznets curve hypotheses. Adding real GDP per capita is so
important to investigate the potential heterogeneous effects of different income levels on
the relationship between industrialization and income inequality. The study also consid-
ers urbanization measured by the ratio of the population living in urban areas to the total
population. Economic development usually requires a transfer of labor from rural areas to
industrial centers closed to urban areas thus, the increase in the population ratio living in
urban areas can be used as an indicator of structural change that has a potential effect on
income distribution. This variable is widely used in empirical research to express structural
change (e.g., de Bruin & Liu, 2020; Sulemana et al., 2019).

@ Springer



35

The Effect of Urbanization and Industrialization on Income...

0T0T UL $66°C$ PUB 970 1$ U99/M19q dwodut
eydes 1od ym asot) 218 DINT PUB ‘070T UT SLETI$ PUB 966°€$ Uoamlaq awodul eyides 1od Jo asoy) are DA Iow 1o 9/¢71$ Jo dwoour eyides 1ad yim asoy) are DIH
“(0707) Yueqd PHOA\ o) 01 SuIp1000Y "A[9A1I03dSaI SALIUNOD AWOJUI-I[PPIW MO] PUB ‘SIALNUNOD dWodUT-o[pprw-1oddn ‘sarnunod swoour-ysry 2joudp DA PUe ‘DINN ‘OIH

Ken3nin

pue ‘s9e)g pajuN) ‘WOopSury] pAIU() ‘PUBIZIMS

‘uopam§ ‘uredg ‘arodedurg ‘reSniiod ‘ewreued ‘AemIoN

B[ONZOUIA PUE ‘AD[INT, ‘eSuo], ‘puelrey], ‘eoujy ‘pue[eaZ MAN ‘SPUB[ISYION ‘SInOquuoxnT ‘eaIoy Jo OIf

BIqUIRZ PUR ‘QUIRIY[) PUB ‘BISIUN], ‘BIUBZUR], ‘BUR] yInog§ ‘nidd ‘Aen3ered ‘OdIXIIN ‘BISAB[RIA ‘UBpIO[ -qndoy] ‘ueder ‘ATey] ‘orIs] ‘puela] ‘AreSuny ‘909910

1S ‘sourddiiyq ‘ueisoyed ‘099010 ‘BAUDY ‘SeINPUOH ‘eoreuief ‘Uel] “elRWAIRND) ‘TOPRNOY ‘BOTY BISO)) ‘BIq ‘AuetIon) ‘Qouel, ‘pueuL “Yrewud( ‘orqndey] Yooz
‘eueyn) 9dA3Y ‘QII0AL,p 910D ‘BIAT[Og ‘Usope[Sueg  -WO[0)) ‘BUly) ‘eLre3[ng ‘[1zelg ‘euemsioqg ‘eunuadry ‘snid£D ‘o[yD ‘epeur)) ‘wnig[og ‘ensny ‘erensny
OIN'T JINN OIH

SUOTIBOYISSE[O PUE SALIUNOY) | d|qe]

pringer

As



I.M.A. Alietal.

36

(/Na/310"peroun-yeispeioun;/:sdny) LVLSAV.LONN
(103eo1pUI/I0° URQPLIOM BIEpP//:d)IY) @ SI0)edIpUT JUSWO[IASD PIIOA
(103eO1pUI/SI0 URQPLIOM BIEpP//:d1NY) @ S10)EDIpUT JUSWO[IASD PIOA

(610T “N0S) “(810T UdIBIA) T'9 UOIS
-19A (QIIMS) 2seqeie(q Afenbau] swoou| plIopy pazZIpIepuel§ oy ],

Pappe-anjeA [€10) UI 10J03s A1snpurt ay) Jo aIeys ay) jo Sof [eInjeN
seare ueqin ur Suipisar uonerndod [e103 9y Jo uontodoid ay) Jo 3of feIIEN
eyded 1od (g@o) 10npoid onsawiop sso13 [eal Jo Sof [eInjeN
Kyrrenbaur swoour 9[qesodsIp JO JUSOLYFI0D TULL) Y} SIsn
Apnys oy, *Kyrenbour 309510d Sunuesaidar 90| pue Afenba 10oy10d Sunuasaidar

%0 YA ‘9%(00] 03 () WoIJ SaSuer JUaIdLJe0d ay L, ‘A)enbour awoour Jo oInseaw [eo
-1ISTE)S B ST YoIym ‘JULIdLe0d 1uIn) ayy £q sarxoid Kjrenbaur awoour jo Sof feanyeN

ANINT
FINNT
ddONT

INIDONT

201n0§

uondrosaq

Tep

soo1nos pue uondriosep eleq g 3|qeL

pringer

Qs


http://data.worldbank.org/indicator
http://data.worldbank.org/indicator
https://unctadstat.unctad.org/EN/

The Effect of Urbanization and Industrialization on Income... 37

Table 3 Descriptive statistics

Variables Obs Mean Std. Dev Min Max Skew Kurt Jarque—Bera
LNGINI 1675 5.045 2329 3.006 9.61 .891 1.89 323.19%**
LNGDP 1675 7.62 2.723 3.123 11.626 -.178 1.475 84.99%**
LNGDP2 1675 65.48 40.48 9.75 135.163 .061 1.417 226.61%**
LNURB 1675 4.051 486 1.689 4.605 —1.601 5.222 092.83%**
LNIND 1675 3268 274 2.291 4.056 —.156 3.531 24 .49%**

*** %% and * refer to a statistical significance at 1%, 5%, and 10% level respectively

Table4 Correlation matrix and

variance inflation factor Correlation LNGINI LNGDP LNURB LNIND
LNGINI 1.000
LNGDP -0.869 1.000
LNURB 0.029 0.387 1.000
LNIND 0.354 -0.251 0.263 1.000
Variance inflation factor ~ VIF 1/VIF
LNURB 1.404 712
LNGDP 1.394 17
LNIND 1.274 785
1.36

The empirical model can be expressed by Eq. (1)
LNGINI,, = ay; + a;,LNGDP,, + ay,LNGDP? + ay,LNURB;, + a,LNIND,, + ¢, (1)

where i and ¢ denote country and time respectively, g; is the error term supposed to be
independent and normally distributed. ., a,, a3, and @, are the elasticities of income ine-
quality measured by the Gini coefficient (GINI) with respect to real GDP per capita (GDP)
measured in constant 2010 US dollar, Square of the real GDP per capita (GDP?), urbani-
zation (URB), and industry share in total value-added (IND). a; represents country fixed
effects. All the variables in Eq. 1 and sources are reported in Table 1 and expressed in
natural logarithms to avoid the potential heteroskedasticity problem. Equation 1 includes
real GDP per capita and the square of real GDP per capita to explore the eventual existence
of an inverted U- shape Kuznets curve which indicates that the first stages of economic
growth lead to an increase in income inequality, and then the relationship is later reversed
til it becomes counterproductive. Thus, if the Kuznets hypothesis holds, then the coeffi-
cients a; and a, will be >0 and <0, respectively. Urbanization (URB), which is measured
by the proportion of the total population living in urban areas, is an indication of the struc-
tural change accompanying industrialization and economic development. Consequently, its
effect on income inequality may be positive or negative. The variable (/ND) represents the
relative share of industry in value-added. The effects of an increase in the relative share
of the industrial sector in the value-added may affect the degree of income inequality dif-
ferently in middle and high-income countries. So, the expected coefficients a, may be >0
or<0.
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3.3 MMQR

The standard regression approach is interested in estimating the average relationship
between the response variable and one or more independent variables. This technique
may fail in estimating the appropriate coefficients and may, therefore, fail to address
the real relationships between variables as it provides only a partial view of the rela-
tionship. For example, if we want to model the marginal effect of saying a 1% shift in
one or more explanatory variables on the 30th quantile or the 90th quantile or some
other percentile of the response variable, the conventional regression techniques like
OLS cannot do this because they consider only the mean effect which leads to losing
important information for policy implications. To avoid this limitation, we can benefit
from the advantages of the panel quantile regression technique in estimating the impact
of industrialization, urbanization, and economic growth, on income inequality. Quantile
regression was suggested by (Koenker & Bassett, 1978) as an extension of the condi-
tional mean’s traditional least square methodology to estimate the response variable’s
conditional median or other quantiles. This approach provides a more comprehensive
understanding of the effects of explanatory variables on different points or locations of
the dependent variable, and it is more accurate if the random error term is not normally
distributed along with the existence of outliers (Zhu et al., 2018). This method allows us
to investigate the drivers of income inequality across the conditional distribution. Given
x;, the conditional quantile (percentile) of y; is formulated as

Qyi,(Tlxit) = (szz r) 2

where th ( r|xi,) refers to the tth quantile of the response variable (income inequality), x7,
is a vector of independent variables (economic growth, urbanization, and industrialization)
for each country i at time ¢ for quantile 7, where f, represents the coefficients of the inde-
pendent variables for quantile = (Koenker, 2004; Xu & Lin, 2018; Zhu et al., 2018). Using
quantile regression allows regression’s line slopes to differ across quantiles, which is more
powerful compared with the OLS technique. So, the conditional quantile regression with
fixed effects can be represented as

0, (zilai.x,) = +x,p(z,) 3)

where «;. refers to the unobservable individual effect and x stands for the matrix of inde-
pendent variables and k is the quantile index. As mentioned by (Koenker, 2004), the esti-
mation of different quantiles is obtained simultaneously by solving the minimization prob-
lem as follows:

=z

K T
min = 2 Z Wipe i — & = x,, (7)1 “)

@h 3=

where w,, is the weight of the k-th quantile, T is the index for the number of observations
per countries, N is the number of countries and p, is a piecewise linear quantile loss func-
tion. To calculate the panel quantile with a fixed effect, (Koenke 2004) recommended that
these individual effects can be regularized towards a standard value by including the indi-
vidual effect a; as one of the regression parameters, the parameters can be estimated as
follows:
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K N N
1(1anﬂlg= Zzzwkprk[yir_ai_xg (Tp)]+/lzai &)

where A is the tuning parameter that decreases the effects to zero to improve the precision
and robustness of the coefficient f§ to be measured.

Though the simple panel quantile regression is preferred in the case of outliers, it is
unable to consider the unobserved heterogeneity within panels. This limitation is captured
in (Machado & Silva, 2019) by introducing quantile regression via moments to consider
the potential heterogeneous effects of independent variables not only in altering means as
in (Canay, 2011) but also permits to affect the distribution as a whole (An et al., 2020;
Aziz et al., 2020). The MMQR introduces a flexible estimation to determine the potential
effects of both urbanization and industrialization and other control variables on the whole
conditional distribution of income inequality, it is relevant in the case of endogeneity and
heterogeneity. The MMQR allows for individual effects to affect the entire distribution
generated by including fixed effects, and rather than the traditional panel quantile regres-
sion which only considers that the covariate affects the conditional distribution of the inter-
est variable through location shifters, the MMQR allows for location and scale functions
(Alhassan et al., 2020). Following (Machado & Silva, 2019) the location-scale model can
be expressed as follows:

OLNGINI,(71X,) = (a; + 5,9(v)) + X, B+ Z,yq(x) (6)

L

where X, is a vector of explanatory variables includes LNGDP, LNGDP?, LNURB, and
LNIND for country i at time ¢. g is the individual effect and a; + 6;q(r) denotes the scaler
parameter for the country i at quantile z. Z refers to a k-vector of components of X. It is
noted from Eq. (6) that the individual effects are time-invariant and don’t represent the
intercept shifts, rather they represent heterogeneous effects that differ across different loca-
tions or points of the distribution of income inequality. Instead of Eq. (5), the MMQR tries
to solve the following optimization problem:

min, 2 2 peRi(6,+ Z,7)9) @)

In Eq. (7), p.(A) represents the standard loss function of quantile 7 and equals
(zAI{A > 0} + (z — DAI{A < 0}.

4 Results and discussion
4.1 HIC

The results of Table 5 contrast with the Kuznets hypothesis, as all coefficients are signifi-
cantly negative and positive for both GDP and GDP? respectively for all quantiles indicat-
ing a U-shaped relationship. That is, increase in per capita GDP leads to more equality in
income distribution during the early stages of economic development, and then deteriorates
income distribution in the advanced stages. These results agree with other studies (Sule-
mana et al., 2019).

As for the effect of both urbanization and industrialization on the disparity in income
distribution, the effect of urbanization is significant in all quantiles except the 10th and
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20th quantiles. As shown in Table 5, more urbanization increases the severity of income
inequality in high-income economies. This result is consistent with other studies such as
(Chen et al., 2016; Oyvat, 2016; Sulemana et al., 2019). This means that the increasing
level of urbanization has positive but limited effects on income distribution in high-income
economies.

On the contrary, the impact of industrialization was negative and significant in all quan-
tiles. But it is noticeable according to Table 5 and Fig. 1 that the industrialization effect
is more pronounced in the lower quantiles, where it reached —0.254 in the 10th and then
begins to gradually decline to reach —0.0178 in the 90th quantile. This can be explained by
the fact that most high-income economies, the majority of them are major industrialized
economies, have reached considerable levels of urbanization so that the majority of their
population lives in urban areas, and the industrial sector largely contributes to value-added,
and thus the movements from rural to urban, or from the countryside to the industrial cent-
ers in the cities have been largely done in the past, structural changes has been taken place
in most of these economies, compared to developing economies that need to achieve more
structural changes that will have a significant impact on the degree of income inequality.

4.2 UMIC

At the level of UMIC economies, the Kuznets hypothesis of the relationship between eco-
nomic growth and income inequality is already confirmed in all quantiles according to the
results shown in Table 6 and Fig. 2.

This means that inequality increases in the early stages and then improves in the
advanced stages of economic development in the UMIC. It is noted that the effect of
urbanization is positive and significant only in higher quantiles (70th, 80th, and 90th). This
means that urbanization deteriorates income distribution in the highest quantiles of the
Gini coefficient. Industrialization increases the degree of inequality in income distribution
in all quantities, which means that economic development policies in UMIC are biased
against the poor and in favor of the rich.

4.3 LMIC

The Kuznets hypothesis is strongly supported in all quantiles where the signs of the GDP
and GDP? coefficients are positive and negative in all the quantities, which indicates that
growth leads to a deterioration of income distribution in the early stages and then reduces
the degree of inequality in the advanced stages of economic development in the LMIC.

The effect of urbanization on inequality is negative and significant in all quantiles. On
the contrary, the results that are shown in Table 7 and Fig. 3 indicate that there is no sig-
nificant effect of industrialization on income inequality since the value-added of the manu-
facturing sector in the GDP does not represent a significant weight in the LMIC, unlike the
case in both HIC and UMIC.

Table 8 summarizes the differences in the impact of growth, industrialization, and
urbanization on inequality in HIC, UMIC, and LMIC. The effect of income growth on ine-
quality in HIC contradicts the Kuznets inequality curve hypothesis. It is consistent with the
current widely-shared view that the relationship between growth and inequality takes the
U-shaped curve rather than the inverted U-shaped relationship in many developed coun-
tries like the United States and other developed countries (Blanco & Ram, 2019; Piketty &
Saez, 2003). This regular U-shaped is consistent with the markedly increasing inequality
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Fig. 1 MMOQR plot (HIC)

in most high-income countries in recent years, and it could be attributed to the apparent
structural change from industry towards the services sector in most of the advanced and
high-income economies during the last few decades.

Upper and lower middle-income countries are still in the stage of traditional structural
change from agriculture to industrialization, and the associated increase in urbanization
rates. This case supported the Kuznets’ inverted U-curve (Aiyar & Ebeke, 2020; Fosu,
2017). The relatively high economic growth in most developing countries during the last
three decades in comparison with growth rates in developed and high-income countries
leads to reducing poverty, and thus income inequality, in many middle-income countries
like China, Egypt, and Malaysia.

5 Conclusion and Policy Implications

This paper aims to estimate the effects of economic growth, urbanization, and industriali-
zation on income inequality in three different groups of countries classified according to
income levels based on the World Bank. Instead of relying on the standard OLS method,
the current study adopted the method of moments quantile regression to estimate the
effect of economic growth, urbanization, and industrialization on different quantiles of the
income inequality measured by the Gini coefficient. Results showed heterogeneous distri-
butional effects of these variables across different panels and within different quantiles (see
Table 8. The inverted U-curve hypothesis doesn’t exist in HIC whereas, it is so confirmed
in both the UMIC and LMIC. Urbanization increases inequality only in the middle and
upper quantiles of HIC, while it has a positive effect only in UMIC. Conversely, urbaniza-
tion reduces inequality in LMIC across all quantiles. The distributional effects of industri-
alization are also heterogeneous. Industrialization reduces income inequality in HIC, while
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Fig.2 MMOQR plot (UMIC)

it increases inequality in all quantiles for UMIC and does not have any significant impact
on the Gini coefficient for LMIC.

Results support the importance of considering income level differentials between coun-
tries when examining the effects of economic growth, urbanization, and industrialization
on income inequality. The differences in income levels among the three panels lead to a
difference in the impact of economic growth on inequality. While the Kuznets hypothe-
sis is realized in both UMIC and LMIC, it is not proven in HIC, but rather the opposite.
Consequently, it is recommended for economic policymakers in HIC to realize that non-
interference in influencing the pattern of income distribution in their countries in the hope
that economic growth will carry out this task in the long term is not correct. So, it is suti-
able to generate redistribution policies to guarantee more equal income distribution and
avoid the negative effects of income inequality on economic growth in the long run. As
for both UMIC and LMIC, it is expected that the enduring of economic growth will lead
to an improvement in inequality in the long run because it is consistent with the Kuznets
hypothesis.

The differences in income levels are also reflected in the different effects of urbanization
on inequality. Urbanization reduces inequality in LMIC, while it leads to a deterioration in
income distribution in both HIC and UMIC, especially in the high quantiles which indi-
cates that urbanization policies in these economies should take into account their negative
effects on the pattern of income distribution. This result provides policymakers to consider
urbanization as a structural process to reduce income inequality for HIC and UMIC.

Industrialization represents a major problem for income distribution structure in UMIC.
Referring to our results, industrialization increases the inequality in these countries, com-
pared to its improvement effect for HIC and insignificant effects for LMIC. This means

@ Springer



45

The Effect of Urbanization and Industrialization on Income...

(sosotyuared ur) s10119 prepuels ‘A[9ANOdSaI ‘SIAJ] % ()] PU. ‘G ‘T oY) Je sanjeA d JUBdYTUSIS 9JeOIPUT 4 PUEB ‘4 ‘s

SLE SLE SLE SLE SLE SLE SLE SLE SLE SLE GLE  suoneAlesqQ
(C170)] (T8s'D WSy D (89¢'1) (I8¢ (8T’ D T8y’ D (¥88'1) (L9eD) (SL8'0) (r8e' D)
#xx89°01 — kST T = wxxSOTT = 5 8ECT = sk 8LTCI = s [TEl = sk [C€CT = saabP VI = 5xx06°GT — 06€° T  #xx6LCI— jueIsuoy
(LLSO0) (1z50°0) (8L¥0°0) (0S¥0°0) (95¥0°0) (@Lyo0) (L8v0°0) (§190°0) (18L0°0)  (6820°0) (95+0°0)
900 L6500 8¥50°0 LLYO'0 6£10°0 90%0°0 98¢€0°0 LLTO0 YL10°0 Ge100 LEYO0 ANINT
(LET0'0) (€220°0) (9120°0) (0020°0) (6810°0) (€610°0) (zTeo'0) (L0€0'0) (6z€00)  (1210°0) (1610°0)
#*6070°0—  ##x€0L0°0—  s#xxI01°0—  ssslPT'0— 542 CLT0—  ##x€61°0—  #x49000—  #x49LC0—  sxxCPE0—  #5x1L80°0  #xxELT'0— ANNT
(€7€0°0) (01€0°0) (5820°0) (8920°0) (1L20'0) (0820°0) (1620°0) 0LEO'D) #9100 (TL10°0) (IL20'0)
#%xL8C0— #5:xL000~  #xx90€°0—  #xxITC0—  #x#8C€°0—  #xx8E€C0~  #xx6€€°0—  #xx[9€°0—  #xx[8€°0— I1L200  #%x6C€°0— CddONT
(€6¥°0) (Lyy0) (110 (L8E'0) (06£°0) (¥0¥°0) 61¥°0) (€€5°0) (699°0) (05 740)) (16€°0)
#5000 x5 CVC Y #5:x£0EY #5:xS519'Y #xx9EL'Y #x%9E8' Y #5008 #5x [ VTS #x%£9G°C #€CV'0— sk VLY ddONT
60 80 L0 90 g0 70 €0 4 10
so[nuenQ) BILEN uonedol  SHIIVIIVA

OIANT) YO 2y} woij s)nsay £ 3|qeL

pringer

As



46 I.M.A.Ali etal.

InGDP InGDP2
~
©
e}
<
[3e} K
T T T T T T T T T T T T
0 20 40 60 80 100 0 20 40 60 80 100
Quantile Quantile
INnURB InNIND
N
Rel
=~
! T T T T T T T T T T T T
0 20 40 60 80 100 0 20 40 60 80 100
Quantile Quantile

Fig.3 MMQR plot (LMIC)

Table& Summary results of Variables Low quantiles Middle quantiles High quantiles

MMQR (all panels)
HIC
LNGDP (=) (=) (=)
LNGDP? (+) (+) (+)
LNURB (N (+) (+)
LNIND (=) (=) (=)
UMIC
LNGDP (+) (+) (+)
LNGDP? (=) (=) (=)
LNURB (=N ()N (+)
LNIND (+) (+) (+)
LMIC
LNGDP (+) (+) (+)
LNGDP? (=) (= (=)
LNURB (-) (=) =)
LNIND (N (+)N ()N

that industrialization in UMIC is occurring at the expense of equity in income distribution
which may reduce economic growth for these countries in the long run. Therefore, it is
necessary to follow income redistribution policies in favor of more equal distribution. As
long as industrialization is necessary to achieve growth in UMIC countries, it is impera-
tive that the negative impact it has on the structure of income distribution be minimized by
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refocusing on labor-intensive production technologies. Also, it is recommended to increase
public spending on education and training and other human development indicators in
UMIC so that improving labor skills and reducing disparities in wage rates within the
industrial sector. These income redistribution policies help UMIC like Argentina, Brazil,
and China, to avoid the middle-income trap (Glawe & Wagner, 2016). Reducing income
inequality in these countries allows boosting domestic demand and so overcoming the
problems resulting from decreasing of their competitiveness in the global markets. Accord-
ing to the middle-income trap hypotheses, countries that benefit from exports depending on
their low wages will be stuck in the class of middle-income countries and will not have the
possibilities to access the classes of higher-income countries if they lose their competitive-
ness as a result of eventual wages increase, and do not compensate the decrease of external
demand for their exports. To overcome this, domestic demand could exert a strong alterna-
tive that supports economic growth. In this context, restructuring the income distribution in
favor of more equity could lead to an increase in the domestic demand in these countries,
and real per capita income will increase without the trap. We believe that it will be more
rigorous to analyze the determinants of income inequality using econometric modeling
considering structural change occurring in different faces of economic development.
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