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 ABSTRACT  

Widening income inequality as a defining challenge indicates that world is diverging into twin peaks, 

rich and relatively poor. This paper investigates the convergence hypothesis as a dominant narrative 

of world income inequality to depict whether the current development process of inequalities is 

satisfactory for world economic growth. The empirical methods of absolute and conditional 

convergence for multiple indicators of income inequality with its impact on economic growth have 

been employed on a large panel of 200 countries from 1980 to 2018. The data is collected from the 

websites of World Income Inequality Database and World Development indicators of World Bank. 

Such results overwhelmingly support the convergence in income inequalities for the rich while the 

divergence for the poor. The analysis also concludes that rise in top class income shares cause to 

decrease the world GDP growth on average over the ten-year period, while increase the shares of low 

income holders enhance economic growth.  Thus policies focusing on the poor and the middle class 

can mitigate, not only inequality and poverty, but can also boost world GDP growth. These policies 

should be according to country-specific characteristics and institutional settings by raising average 

living standards, encouraging the circulation of income and more inclusive prosperity for which 

countries will have to work together.  

Keywords: Convergence, World countries, Income Inequality, Economic Growth Panel data analysis  

JEL Classification: C23, D31, O15, O40, O5 

1. INTRODUCTION 

Increase in income inequality has become the crucial political issue and social debate in the world. 

There is definitely no greater policy challenge for the leaders in the world than that of minimizing 

increasing inequality and making growth wide-ranging. High inequality levels not only hinder the 
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economic growth but also affect the scope of social outcomes such as trust, social mobility, wellbeing 

and educational accomplishment (Chambers and Dhondge, 2016). Convergence in income 

inequalities refers to the emergence of income gap between rich and poor countries. It can be defined 

as "the tendency for richer countries to grow faster than slower ones and for their incomes to diverge.” 

It occurs if low-income countries fail to grow economically. Homer-Dixon (2010) calls it “the dirty 

little secret of developed economies” Once the larger the gap, the more difficult it is to make the 

jump.  

An attractive growing research to analyze the issue of income inequality convergence or divergence, 

led us to the back of hundreds of years’ industrial revolution. In this regard a more critical view at 

Maddison's data shows that the minimum and maximum per capita income regarding world countries 

in 1000AD were $400 and $650 (Maddison, 2005). One thousand years later, these income levels are 

at $409 and $110467, thus elaborates how comparative income levels over world economies has 

changed. The countries with very different degrees of development and growth converged to larger 

level of inequality, registering an overall upsurge in market Gini’s of five to ten percentage points. 

Moreover, the growth in the share of the world's top ten percent, which today have approximately 

thirty percent of the world's income, is at the expense of falling bottom ten % and  fifth deciles shares, 

proves the extension of imbalanced characteristics within nations in all over the world ( Hickel, 2017).  

The issue of world inequality arrived the widespread talk later, in 2014, when Oxfam related to the 

data from Credit Suisse, distributed a report, drawing on expressing that the mostly eighty-five 

individuals in the world possessed more treasure than the poorest countries. This statement attracted 

the well-formed attention. After three years, in mid-2017, Oxfam informed the statistics to 

demonstrate that wealth inequality had turned out to be poorer still: the richest sixty-two individuals 

possessed more than the lowliest portion of the world. Oxfam additionally noticed that the wealth of 

one percent had been expanding since 2008, with the more amazing statement that at the end of 2016, 

for the first time, the one % had more than half of world wealth (Lane, 2018). These statements 

additionally strengthened popular sadness over distributional patterns and sustained rising inequality.  

The significance of the proposed study is manifest from certain aspects as it combines the tools of 

econometrics to analyze an economic phenomenon: convergence in income inequalities, at different 

levels of incomes as percent of population in absolute and conditional terms by connecting its impact 

on economic growth. The World inequality convergence needs further research as it explains the 

current trajectory of income inequality to understand whether the trends have changed and the 

information is thus useful to policy makers. Some unique aspects of this study are consist on 

comparison of seven measures of inequality for the first time Among which for low income countries 

with a specific focus is the main rationale of this paper. So it is the first in depth study that empirically 

examines the nature of relationship between different types of indicators of inequalities and then its 

relationship with Lagged GDP and GDP per capita.  

The proposed study not only conduct cross sectional but also dynamic panel data modeling by taking 

into consideration 200 countries data from 1980 to 2018 for the first time. Some of the exclusive 

aspects of this study on income convergence are consist on evaluation of eight measures of for nine 

clusters analysis. In case of rest of studies, either has explored the convergence in income inequalities 

for Gini only for a specific set if developed and developing economies or impact of Gini on lagged 

values or the growth rates of incomes per capita in their analysis. The results confirm that world is 

dividing into two groups of rich and poor where rich are becoming super rich. In addition, Overall 

world economic growth can be enhanced by uplifting the poor class.  
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The rest of study is organized as; Section 2 consists on literature review of both theoretical studies and 

empirical studies. Section 3 depicts estimation techniques. Section 4 presents empirical analysis and 

conclusion is in the end 

2. LITERATURE REVIEW 

2.1. Theoretical literature 

The theoretical reasons are consists on the growth-inequality relationship, better incorporation of 

inequality in economic theory and the connection between inequality and political economy. Both the 

classical and neoclassical thoughts consist on beneficial effects of inequality on growth while modern 

thoughts on other side highlight potential adverse effects of inequality. In classical and neoclassical 

models of growth, the urge and ability for more savings among the rich class leads to an increase in 

inequality levels, resultantly higher aggregate savings cause to higher the levels of investment and 

growth in more, the economies are closed ones (Kaldor 1956). In capital market imperfections 

approach that is based on modern perspectives, relies on investment indivisibilities and the existence 

of large set-up costs. The higher inequality again allows for greater aggregate investments.  

Furthermore, a growth-enhancing effect of inequality, acknowledged by both classical and modern 

perspectives, is by differentiating inequality outcomes from inequality of opportunities (Fallah and 

Partridge 2007). This growth-enhancing effect gives rise to investment and for innovation, taking 

risks to accumulation economies of scale, through incentives to work hard. Higher redistributive 

pressure is caused by high inequality which in turn leads to economic disincentives and distortions, is 

explained by the political economy approach (Koczan, 2016). It prevents rich to lobby to implement 

efficient redistribution policies. In such situation, corruption and rent seeking activities waste the 

resources which adversely affect global crises and efficiently become the fundamental adverse role 

players in inequality (Bénabou 2002; Acemoglu and Robinson 2008).  

Higher inequality reduces the capacity of individuals to invest in capital markets, if are imperfect, on 

one side, by reducing average investment and on other side by increasing macroeconomic volatility, 

especially in human capital which resultantly reduces long run growth (Stiglitz 2013). The relevance 

of the middle class risks of lower aggregate demand, with lower purchasing power, derived from a 

higher proportion of population are emphasized and explained through market size approach and 

relates the higher propensity of demand for local products for lower income groups. Finally, higher 

fertility rates and high inequality rates the link between endogenous fertility approaches which 

resultantly reduce growth. In particular, this happens as the average investment in education decreases 

with the increase in number of children per family (Krugman 2012). The latter ones, while 

investigating the negative role uses several variables for social unrest, such as the political economy 

approach, loan-to-value payment for mortgages as variable, capital-market imperfections approach 

and the share of government transfers in GDP as a proxy for redistribution. 

 The modern and classical perspectives, suggest an altering relationship between growth and 

inequality depends on the different stages of development. Enhancing is the inequality to growth in 

early stages of development while adverse afterwards and irrelevant in developed economies in that 

process after that. Its Castells-Quintana and Royuela Mora (2011) who saw both negative and positive 

effects, depend on the economic situations of the country. In contrast, García-Peñalosa and Orgiazzi 

(2013) empirically analysed the evidence of structural inequality, indicating no attempt for capturing 

market inequality and connecting it to economic development. In brief, although through different 

channels, the relationship theoretically works between inequality and growth, but it is acknowledged, 
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although scarce is empirical evidence still in this sense is that different types of inequalities provide 

different impacts on economic growth (Canuto et al., 2019). 

2.2. Empirical Literature Review 

The literature describes and explains a limited number of studies in relationship between convergence 

and world inequality. The seminal paper of Kuznets (1955) provided empirically an Inverted-U 

relationship between an economy’s development level and the degree of its income inequality as the 

first piece of evidence.  After that the review of literature specifies mixture of results for different time 

periods. In this regard, the attempts of Schultz (1998), Quah (1999, Acemogh and Robinson (2000), 

Milanovic (2003, 2016), Park (2001), Sala-i- Martin (2002, 2006), Gasper (2012), Kane (2015) and 

Alderson and Pandian (2018) prove in their studies through different techniques that inequality is 

falling gradually.  

However, all these studies pointed that the development of China, India and some countries of Asia 

are the main reason for this decline. The attempts of Fireburg (1999), Milanovic (2005), Milanovic 

and Yotzhaki (2001), Capau and Decoster (2003), Ravallion (2003) and Gallop (2012) supported the 

notion of increase in world income inequalities while the effort of Hickel (2017) demonstrated that 

world income inequality has tripled. The idea of twin peaks was first introduced by Dikhanov and 

Ward (2001) and afterwards was maintained by the studies of Castellacci (2006) and Gadea Rivas and 

Villarroye (2017). The endeavor of Doller at al. (2015) concluded that inefficient macroeconomic 

policies for bottom 20% and 40% of the world are responsible for their poor circumstances. All these 

studies also decided that gaps in innovative capabilities and debt burdens of developing economies are 

among main reasons. 

In nutshell, from the present sources it can be seen that there is no such study which has focused on 

income shares held by different income groups ( indicators of income inequality) along with the most 

popular index of income inequality (Gini) for 200 countries with special focus on low level income 

groups at world level.  Such study is a move in this direction. 

Table.1: Selected studies on Literature of Convergence in Income Inequalities 

Autho

r 

Data 

Source 

Region Inequa

lity 

variabl

e 

Other 

variables 

Type of 

converge

nce 

Methodol

ogy 

Estimat

ion 

Main 

finding 

Anders

en and 

Curtis 

(2015) 

World 

Bank 

N/A Gini 

coeffici

ent 

Govt. 

responsibil

ity 

measured 

by surveys 

Regressio

n 

Analysis 

Linear 

models 

N/A Income 

inequality 

and Govt. 

responsib

ility 

relationsh

ip 

supported 
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Apergi

s et al. 

(2018) 

N/A US 

States 

Top 

10%, 

Gini 

N/A Income 

inequalit

y 

Phillips 

and Sull 

(2007) 

Log  t-

test 

Both 

Converge

ncediverg

ence 

found in 

different 

phases 

Artelar

is et al. 

(2010) 

Europea

n 

Regiona

l 

Databas

e (2008) 

EUNM

S 

GDP 

Per 

Capita 

Gap 

N/A Income 

Converge

nce/diver

gence 

Sigma 

convergen

ce 

Regressi

on 

method 

Regional 

inequaliti

es have 

increased 

over time 

Batog 

(2008) 

Total 

econom

y 

database 

Europe GDP 

per 

capita 

ITC 

Expenditu

re, No. of 

patents per 

1 million 

population 

Regressio

n 

analysis 

Double 

log model 

N/A Level of 

innovatio

ns affect 

converge

nce 

inequality 

Das 

(2008) 

 

 

Global 

Trade 

Analysis 

Project 

(GTAP) 

and 

WDI 

World Gini, 

Skilled 

Gini, 

Unskill

ed Gini 

Trade 

openness, 

GDP 

Income 

inequalit

y 

Regressio

n analysis 

Log 

linear 

Transfer 

of 

technolog

y 

supported 

converge

nce in 

inequality

. 

Demer

tzis et 

al. 

(2019) 

Penn 

World 

Tables 

(PWT) 

and 

summer

s and 

Heston 

data 

(HDI) 

OECD 

countri

es 

Per 

capita 

income 

Openness, 

Govt. 

expenditur

e, 

Investmen

t 

Trends in 

Theil 

Geographi

c methods 

N/A Converge

nce 

supported 

El 

Ouardi

ghi 

and 

Somun 

(2009) 

Statistic

al 

Databas

e 

GGDC 

Europe GDP 

per 

capita 

Theil 

Index 

Income 

and 

inequalit

y 

converge

nce 

Regressio

n analysis 

OLS Converge

nce of 

income 

and 

inequality 

supported 
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Ezcurr

a and 

Pascua

l 

(2005) 

US 

Census 

Bureau 

US 

States 

Gini N/A Income 

inequalit

y 

Nonparam

etric 

Kernel 

Technique

s 

Density 

function 

Converge

nce in 

inequality 

supported 

Ezcurr

a and 

Pascua

l 

(2009) 

Europea

n 

Commu

nity 

Househ

old 

Panel 

(ECHP) 

Europe Gini N/A Income 

inequalit

y 

Graphics Density 

and 

polarizat

ion 

N/A 

Galbra

ith and 

Garcila

zo 

(2005) 

Pay Roll 

data 

Europe Theil Exchange 

rate 

Income 

converge

nce 

Trends in 

Theil 

N/A Converge

nce 

supported 

Galbra

ith and 

Garcila

zo 

(2010) 

Eurostat Europe Theil 

Index 

Unemploy

ment rate, 

Real 

wages, 

Population

, GDP 

Regional 

Income 

Inequalit

y 

Regressio

n analysis 

Fixed 

Affect 

Model 

Inequality 

supported 

Hickel 

(2017) 

World 

develop

ment 

indicato

rs 

World Gini GDP Per 

Capita, 

top1, 

top10 

decile 

Income 

inequalit

y 

Graphics Trends 

in 

variable

s 

Global 

inequality 

tripled 

since 

1960 

Kakam

u and 

Fukush

ige 

(2005) 

Account 

Book on 

Inhabita

nts 

Japan Atkins

on 

index 

Population

, Incomes 

Divergen

ce/ 

Converge

nce 

Trends in 

Atkinson 

N/A Interregio

nal 

inequality 

decreases. 

Lin 

(2011) 

Statistic

s of 

income 

US 

States 

Gini 

coeffici

ent 

Top1, 

Atkin5, 

Gini, 

Mean dev, 

Theil 

OLS 

estimator 

and 

GMM 

Panel data N/A Converge

nce in 

income 

inequality 

highly 

supported  

Lin 

and 

Huang 

(2012) 

Statistic

s of 

income 

by IRS 

US 

States 

Top1, 

Top10, 

Gini, 

Mean 

dev,  

N/A Income 

converge

nce, 

Income 

inequalit

y 

Panel 

stationarit

y tests  

KPSS 

Test 

inequality 

converge

nce 

supported 
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Monfo

rt et 

al.(201

8) 

Eurostat 

and 

Ameco 

Databas

e 

Europe Gini  Unemploy

ment rate, 

absolute 

redistributi

on 

Real 

Income 

converge

nce 

Phillips 

and sull 

(2007) 

Panel 

data 

analysis 

Inequality 

in the 

form of 

unemploy

ment 

supported 

Park 

(2001) 

Penn 

World 

Tables 

World Theil 

index 

Population

, Per 

capita 

income 

Income 

converge

nce 

Trends in 

Theil 

Index 

Graphic

al 

Converge

nce in 

inequality 

supported 

Rey 

and 

Janikas 

(2005) 

US 

Census 

beauro 

US 

States 

Theils t 

test 

N/A Income 

Inequalit

y 

Graphics Kernal 

densities

, 

polarizat

ion 

converge

nce 

supported 

Tian et 

al. 

(2016) 

China 

Statistic 

Book 

China Provin

cial 

real 

GDP 

per 

capita 

Population 

growth 

rate, fixed 

capital per 

c apita 

Income 

converge

nce 

Phillips 

and Sul 

(2007) 

t test N/A 

Tselios 

(2009) 

Europea

n 

Commu

nity 

Househ

old 

panel 

(ECHP)  

Europe Gini 

coeffici

ent 

Income 

per capita, 

Education, 

Industry 

Services 

Income 

converge

nce, 

income 

inequalit

y 

Condition

al 

convergen

ce 

panel 

data 

regressi

on with 

pooled 

OLS  

Income 

inequality 

decreased 

over time  

Zhang 

and Li 

(2002) 

N/A World Gini Education 

attainment 

Income 

converge

nce 

Kernal 

density, 

polarizatio

n 

Beta 

and 

Sigma 

Develop

ment gap 

and 

gender 

gap of 

Education 

determine

d world 

inequality

. 
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3. ESTIMATION TECHNIQUES 

3.1 Absolute Convergence 

Absolute convergence occurs when countries with a little early inequality practice a larger rise (or smaller 

decline) in inequality while with great early inequality practice lesser increases (or larger drops) in 

inequality. Among panel data models, cross-sectional and dynamic panel data models can be applied for 

absolute convergence while for conditional convergence, fixed affect, random affect and system GMM 

can be used. Thus estimation is made to test convergence using the ordinary least squares method (OLS) 

in the cross-section background first and then afterwards on Panel data setting. As country specific effects 

and the estimates in the cross-section model are not consistent so estimation of a dynamic panel model to 

treat explicitly the country effects also made. The dynamic panel model by using both one-step and two-

step Generalized Method of Moments (GMM) developed by Arellano and Bond, (1991) is used as 

estimated estimator.  

3.1.1 OLS Cross-Sectional Regression  

 It is the negative relation between the initial inequality level and the change in inequality 

indicator of that indicator that determines the convergence in inequality. If let assume that among 

different indicator of inequality if firstly absolute convergence is checked. Then 𝐼𝑛𝑑𝑖𝑖𝑇 is the inequality 

indicator of country i (i =1,2,…,𝑁) at time T. Equation (1) represents successive average annual growth 

rate of the models where the inequality indicator are regressed as a function of the in the initial year for 

every five year turn of its own inequality indicator.  

 Thus estimated results of convergence constraints, as denoted by 𝛽, and  𝑢𝑖 is a mean zero error 

term. The method of Ordinary Least Squares (OLS) estimates for Equation (1) provides beta convergence 

over the time horizon (t =35) with interval of 5 years, in any final or particular initial year in order to 

reduce the impact of possible measurement errors. Assume that, the initial Gini index 𝐺𝑖𝑛𝑖𝑖,𝑇−𝑡 is set 

equal to the worth from 1985, then convergence estimation   ended t=37 years (1980-2017). 

                            
1

𝑡
 𝐼𝑛 ( 

𝐺𝑖𝑛𝑖𝑖,𝑇

𝐺𝑖𝑛𝑖𝑖,𝑇−𝑡
) =  𝛼 + 𝛽 𝐼𝑛 ( 𝐺𝑖𝑛𝑖𝑖,𝑇−𝜏) + 𝑢𝑖          (3.1)                                                                

 A negative value for time horizons and all country groups for convergence parameter 𝛽 in 

Equation (3.1) confirm both for short and long-run absolute convergence for inequality levels. The 

steady-state level of per-capita income at a rate of approximately 2% per year is the “iron law of 

convergence” for countries to converge. The speed of convergence is thus estimated by  

                                               (𝜌 =
1

𝜏
𝐼𝑛 (1 + 𝛽𝜏))                  (3.2) 

 In Gini values determines the speed of countries to similar per capita income levels converging to 

and an indication of countries to converge towards similar inequality levels. Similar to this is finding the 

absolute value of beta convergence for all other inequality indicators on by one. 



                          Tahmina Yasmin1, Gulnaz Hameed*1, Irfan Ahmad Baig1                

4963 

 

3.1.2 Panel Regression Model  

 Since differences in technology or tastes does not control by the cross-section model for country 

specific representing affects so Caselli et. al. (1996) argues that the cross-section regression estimates in 

equation (3.1) are susceptible to omitted variable bias and are not consistent. The cross-sectional model in 

Equation (3.1) assumes that countries which are not structurally similar of countries will likely make them 

to converge to different steady states within a sample.  

 Therefore, with fixed effects the following dynamic panel model is estimated for if Gini is and 

vice versa for rest of variables:  

                       
1

𝑡
 𝐼𝑛 ( 

𝐺𝑖𝑛𝑖𝑖,𝑇

𝐺𝑖𝑛𝑖𝑖,𝑇−𝑡
) =  𝛽 𝐼𝑛 ( 𝐺𝑖𝑛𝑖𝑖,𝑇−𝑡) + 𝜂𝑖+ 𝜉𝑖 + 𝑢𝑖,𝑡          (3.3)  

 In Equation (3.3), the time horizon is fixed at ten years (t=10), nations are indexed by i (i = 

1,...,N) and time periods by t (t =1990). Let 𝜂𝑖 signify the differences in technology and preferences 

between countries with unobserved country specific effects, including,  𝜇𝑖,𝑡  is a mean zero error term and 

𝜉𝑡 signify time specific effects that are serially uncorrelated across countries.  

We obtain by rearranging the terms in Equation (3.3):  

                      𝐼𝑛𝐺𝑖𝑡 =  𝛼𝐼𝑛(𝐺𝑖𝑛𝑖𝑖,𝑡−𝜏) + 𝜂𝑖 + 𝜉𝑡 +  𝜇𝑖𝑡                 (3.4) 

 In equation (3.4), 𝛼=𝛽𝜏+1, 𝜂𝑖=𝜏𝜂�́� and 𝜉𝑡=𝜏𝜉𝑡 ́. The deviations from period means for all 

variables in equation (3.4) are taken to eliminate 𝜉𝑡, the time-specific constant. 

 So it thus  

                                  𝑔𝑖𝑡 =  𝛼𝑔𝑖𝑡−𝑡 + 𝜂𝑖 + 𝜉𝑡 +  𝜇𝑖𝑡  (3.5)  

 In Equation (3.5), 𝑔𝑖𝑡  means the deviations of 𝐼𝑛 (𝐺𝑖𝑛𝑖𝑖𝑡) 𝛼 = 𝛽𝑡 + 1, 𝜂𝑖 = 𝑡𝜂𝑖 and 𝜉𝑡 = 𝑡𝜉𝑡. 

3.1.3 Dynamic Panel GMM Regression  

 Equation (3.5) with a lagged dependent variable is a dynamic panel model, therefore, the fixed-

effect least squares within-group and dummy variable estimators remain no more consistent (Nickell, 

1981). So the resulting 𝜏-order (5-year) transformation difference of Equation (3.5):  

                                Δ𝑔𝑖𝑡 =  𝛼∆𝑔𝑖𝑡−𝜏 + ∆𝜉𝑡 +  ∆𝜇𝑖𝑡  (3.6)  

  Where  Δ𝑔𝑖𝑡 = 𝑔𝑖𝑡 −  𝑔𝑖𝑡−𝜏, ∆𝜉𝑡 = 𝜉𝑡 − 𝜉𝑡−𝜏 𝑎𝑛𝑑 ∆𝜇𝑖𝑡 =  𝜇𝑖𝑡 − 𝜇𝑖𝑡−𝜏   
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 In Equation (3.6) the lagged dependent variable ( Δ𝑔𝑖𝑡) is correlated with the differenced error term ( 

∆𝜇𝑖𝑡) as the OLS estimate of α is biased. Following Caselli et al. (1996), that assumes that there is no 𝜏 –

order serial correlation,  

i.e. ( 𝜇𝑖𝑡 , 𝜇𝑖𝑡−𝜏 ) = 0,  

the GMM estimator of Arellano and Bond (1991) is used.  

 The assumptions as being true, then all the lagged values of the Gini index 𝑔𝑖0, 𝑔𝑖𝜏, …. 𝑔𝑖𝑡 −

 𝑔𝑖𝑡−2𝜏 are uncorrelated with∆𝜇𝑖𝑡, and the instruments are valid. Following Sargan (1958) by way of a test 

of over-identifying restrictions as offered by Arellano and Bond (1991), tests the validity of the 

instruments by the assumption of no 𝜏 –order serial correlation. 

  The Sargan test use the GMM estimator to check the validity of the instruments and thus 

confirms to reject the null hypothesis of instruments as being valid. The Equation (3.6) is then the two-

step (GMM2) estimation method estimated by using of Arellano and Bond (1991).  

3.1.4 System GMM Method 

 The following regression equation is used to test the absolute convergence. 

         𝑌𝑖.𝑡,𝑡+𝑇 =  𝛼 + log(𝑌𝑖.𝑇) + 𝑒𝑖,𝑡                     (1)  

 Where, 𝑌𝑖.𝑡,𝑡+𝑇 be economy i’s average of yearly annual growth rates of respective inequality 

indicator variable between t and t+T (dependent variable) and log(𝑌𝑖.𝑇) is the natural log of the respective 

variable at time t (independent variable). If b < 0 and is significantly different from 0, then that data set 

exhibits absolute beta convergence and the null hypothesis (Ho) of b=0 is rejected. So it concludes that 

income inequalities of poor countries and rich countries are converging to the same level. 

 For conditional convergence, the System Generalized Method of Moments (GMM) is most 

widely used methodology in the growth literature as being permits the researchers to solve the problems 

of serial correlation, heteroskedasticity and endogeneity of some explanatory variables (Leitao, 2010) and 

to resolve the econometric problems by Arellano and Bond (1991) and Blundell and Bond (1998, 2000) to 

estimate the dynamic models.  It’s highly plausible that economic growth and inequality are endogenous 

to each other as inequality determines economic growth and economic growth determines inequality as 

described and explained in detail in literature review. Moreover, highly likely that there exists a third 

variable per capita income that potentially influences both economic growth and inequality.  

 To address the potential endogeneity issue on inequality, we estimate our core model using the 

system GMM estimator. The system GMM estimator uses internal time lags as instruments for each 

endogenous regressors and treat all explanatory variables (including control variables) as being 

endogenous (Blundell-Bond, 1998). The observations are taken on ten years averages to smooth business 

cycle fluctuations and to get the medium term results. The countries with too little observations are 

dropped out of the dataset, resulting in the removal of 40 countries. They use annual data, which is 
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unusual given that most papers For the system GMM regressions with fixed effects, we estimate the 

following equation:  

𝐺𝐷𝑃𝐺𝑇𝑖,𝑡 =  𝛼1 +  𝛼2𝐺𝐷𝑃𝐺𝑇𝑖,𝑡−1 + 𝛼3𝐺𝐷𝑃𝑃𝐶𝑖,𝑡 + 𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑠𝑖,𝑡+𝑏𝑡 + 𝑢𝑖,𝑡  

 Where GDPGT is the growth rate of gross domestic product, 𝐺𝐷𝑃𝐺𝑇𝑖,𝑡−1 is the lagged value of 

GDP growth rate, inequality indicators are gini, and share of incomes held by each quintile, country 

dummies are not included because System GMM already includes country fixed effect. In system GMM 

regressions, all inequality indicators are treated as endogenous. In all system GMM regressions, we 

collapsed the instrument sets using the default option: create only one instrument for each variable and lag 

distance, rather than one for each time period, variable and lag distance. By doing so, we have ensured 

that the number of instruments is less than the number of countries. As pointed out by Roodman (2009), 

too many instruments tend to overfit the instrumented variables and bias the results. 

3.2 Data and Definition of Variables 

 The key data sources for 200 nations are of the data set from the Penn World Tables (PWT); the 

data of World Development Indicators by the World Bank and World Income Inequality Indicators 

(WIID-2020). Nearly a balanced panel of inequality indicators for 160 countries is achieved for the time 

period of 1980 to 2018. The estimates are calculated in computer software package (STATA) 14.0. This 

analysis uses the Gini index, share of incomes held by top 10 percent, share of incomes held by top20 

percent, mid 20-40 percent, mid 40-60 percent, bottom 60-80 percent, bottom 80-100 percent and the 

poorest 10 percent. The quintile group shares express the share of total income going to each fifth of the 

population ordered according to the size of their incomes. In WIID, these shares are as percentages of 

total income and are weighted by population means. The first quintile group includes the poorest 20% of 

the population, while the fifth quintile includes the richest 20%. Deciles divide the population into ten 

groups and percentiles into one hundred groups. 

4. EMPIRICAL ANALYIS 

4.1 Absolute Beta Convergence Tests 

Table 2: Absolute Convergence for World Income Inequality Indicators 

Region 

World 

Cross-sectional  

OLS 

Dynamic Panel OLS Dynamic Panel   

GMM 

 Coef. Std.err. Coef. P-Value Coef. Std.err 

Gini -0.041*** 

 

(-0.003) -0.1..*** 0.87 -0.107*** 0.023 

   Saragan 

Test 

1.92 Saragan 

Test 

3.02 

Top10% 

(d10) 

-0.055*** 

 

(-0.007) -0.156***  

(0.011) 

-0.198*** 

 

(0.012) 

   Saragan 

test 

8.03 Saragan 

Test 

9,08 
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Top20% (q5) -0..064*** 

 

(-0.008) -0.153*** 3.96 0.231*** (0.014) 

   Sargan test 4.44 Saragan 

Test 

7,99 

Top 20% - 

40% (q4) 

-0.051 

 

(0.005) -0.121*** 

 

(0.025) -0.278*** (0.034) 

   Sargan test 5,12 Saragan 

Test 

8.12 

Middle 40% 

- 60% (q3) 

-0.068*** 

 

(0.009) -0.134*** 0.012 -0.151** 0.153) 

   Sargan test 6,67 Saragan 

Test 

3.48 

Lower60% - 

80% (q2) 

-0.020 

 

(0.004) -0.095*** 0.030 -0.113** (0.123) 

   Sargan test 2.86 Saragan 

Test 

4.67 

Lower 20% 

(q1) 

-0.0236 

 

(-0.006) 0.045 0.013 -0.098 (0.31) 

   Sargan test 1.45 Saragan 

Test 

2.9 

Lower 10% 

(d1)  

-0.018 

 

(-0.023) 0.02 0.65 0.024 (0.135) 

   Sargan test 3.45 Saragan 

Test 

0.12 

Source: Author’s own estimations based upon data. Notes 1) For cross sectional data, 

standard errors with White’s Heteroskedasticity-consistent are given in parentheses.  2) 

Significance levels at: *10%, **5%, ***1%.  For GMM2 estimates, White’s Period 

Heteroskedasticity consistent standard errors are reported.     

 

The world sample of absolute convergence provides strong evidence in support of convergence in income 

inequalities for world economies as indicated by applying different panel data test results of cross 

sectional OLS, Dynamic Panel OLS and Dynamic Panel GMM. The coefficient value of beta for Gini 

coefficient in cross sectional OLS is negative at 1 percent level of significance. Thus, provide the strong 

support of showing inequality levels across countries converged during 1980 and 2018 for 160 worldwide 

countries. The results are also robust to other dynamic models such as for Dynamic Panel OLS and 

Dynamic Panel GMM. Here is again world income inequality is supported such as in both these results 

the value of Gini is negative and significant. Over time it is found that countries across the world are 

becoming equally unequal with the situation where inequality is decreasing in highly unequal countries 

and increasing in highly equal countries.   

The use of Gini index is as a summary measure of inequality, tests convergence in income distributions. 

The other measures such as the decile shares of income and quintile share of income perform additional 

convergence tests of absolute convergence for each level of income group; provide deep insight of the 

absolute convergence. For top 10 percent of income shareholders of the world, all the three tests offer the 
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negative significant value to support the scenario of convergence in income inequalities especially for this 

top income group. Similar is the result for top 20 percent means significant negative value of beta 

convergence. 

  However, as the indicators of income holders come down gradually for middle class income 

groups and for bottom group income holders, the results are mix and provide different results for different 

tests. However, for lower income levels, the convergence in income inequalities is not supported. All 

these results are supported by Sargan test values as being not over identified as the value is positive and 

not negative. Thus the phenomena of world diverging into twin peaks, is again supported by this deep 

analysis. The result for Gini indicator is in line with Chambers and Dhongde (2016) where the estimation 

was done for a set of 55 countries. For the rest of inequality indicators, the estimations are conducted for 

the first time. 

4.2 Conditional (Sigma) Convergence Tests for World Inequality Indicators on Economic Growth  

Table 3: System GMM Regression Results of Inequality Indicators on Economic 

Growth for World Economies 

                                               Dependent Variable: GDP Growth 

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

Lagged 

GDP 

Growth 

0.166*** 

(0.034) 

0.133*** 

(0.025) 

 

0.129*** 

(.021) 

0.112*** 

(0.024) 

0.087*** 

(0.031) 

0.125*** 

(0.032) 

GPD Per 

Capita (in 

logs) 

-1.450*** 

(0.351) 

-2.197*** 

(0.324) 

-2.342*** 

(0.302) 

-2.234*** 

(0.318) 

-2.123*** 

(0.340) 

-2.234*** 

(0.317) 

Gini -0.0566* 

(0.035) 

     

Q5  -0.092* 

(0.043) 

    

Q4   0.060 

(0.190) 

   

Q3    0.267* 

(0.153) 

  

Q2     0.345*** 

(0.145) 

 

Q1      0.391*** 

(0.167) 

Constant 16.33*** 

(3.325) 

19.89*** 

(2.58) 

19.15*** 

(2.813) 

18.55*** 

(3.068) 

18.11*** 

(4.213) 

26.33*** 

(3.497) 

Country 

Fixed 

Effects 

Yes Yes Yes Yes Yes Yes 

Time 

Dummies 

Yes Yes Yes Yes Yes Yes 
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No. of 

countries 

149 149 149 149 149 149 

Source: Source: Author’s own estimations based upon data from UNU-WIDER World 

Income Inequality Database and World Bank. Standard errors in parentheses, *, significant 

at 10 percent level. ** significant at 5 percent, *** significant at I percent level. Estimated 

using system GMM, which instruments potentially endogenous right-hand-side variables 

using lagged values and first differences. 

  

The results in Table 3 show the results from the system GMM regressions on ten-year horizon (on 

average). These results indicate that the lagged GDP growth has a significant positive impact on GDP 

growth. Such that for equation (1) one percent increase in lagged GDP growth significantly and positively 

affect GDP growth rate by 0.16 percent on average for a time period of ten years and similar is like this 

for all other equations. It indicates that current GDP growth rate depends on previous GDP growth rate. It 

thus confirms the statement that money creates money. The richer would be richer as they would gain 

more from their current rich position.  

The poorer would remain poorer as their current growth rates are not sufficient. Here it is of worth 

mentioning that GDP growth rate is in its original values as rate shows that values are already taken in 

percentage and similar is lagged GDP growth rate is. However, the GDP per capita level is in logarithmic 

forms to indicate results in percentage (elasticity) form. For equation (1) if GDP per capita is increased by 

one percent then GDP growth rate will be decreased by 1.4 percent significantly on average for ten years. 

However, the size of the coefficients differ greatly for the six equations estimated, for different relative 

inequality indicators but significantly negative in all equations. It might be the representative of Laffer 

curve, where it is shown that at high levels of earnings, people prefer to leisure (not to work) over work. 

One another cause may be that on high level of earnings diseconomies of large scale start to work.  

The value of Gini significantly negatively impact GDP growth, means higher the inequality leads to lower 

the GDP growth. More importantly, on same grounds, negative significant relationship is found for the 

top 20 percent of population with its impact on economic growth. If the income shares of the rich top 20 

percent are increased by 1 percent point, then GDP growth would decline by 0.092 percent points on 

average followed for decade term (ten years’ time period). It means that benefits of growth do not shift to 

the poor class. Instead, by increasing the income share of lower 20 percent (the poor) can cause to 

increase economic growth by 0.39 percent significantly. This positive relationship between income shares 

and high economic growth continues till second and third quintiles (the middle income group). One 

explanation for this feature can be related to the differences in the effects that increased income would 

initiate in the different income groups. For example, concerning the lowest income group, increases in 

income are more likely to be directly used in consumption of necessities for the daily life, such as food, 

clothes and transportation. So the incomes of agriculture sector would boost the agriculture sector too by 

raising the incomes of such deprived nations where agriculture is backbone of the nation. 

Meanwhile in the 4th income decile, increases in income might be directed in consumption that are likely 

to have a more substantial and far-reaching effect for the economy as a whole, for example by providing 

better education and health facilities for kids. It also suggests this because of by increasing social unrest 

and political instability to the masses, high inequality has indeed a negative effect by lowering aggregate 
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demand for the long-run growth. High inequality in fact leads developing economies towards inflation 

along with the shift of assets towards developed economies. This in turn again causes to decrease the 

aggregate demand which discourages investment and capital formation. The analysis also confirms that 

increase in the income share of the rich decrease the GDP growth over the medium term, thus suggests 

that the benefits do not trickle down. In contrast, an increase in the income share of the poor is associated 

with higher GDP growth.  

Thus policies focusing on middle and poor class can alleviate not only inequality but can boost GDP 

growth too. Additionally, the different indicators of inequality show that economic growth can be 

increased by increasing the incomes of low income groups. It may be because the increased purchasing 

power would increase their welfare by increasing aggregate demand for domestic goods which would 

encourage domestic investment and capital formation. In this way world would be more peaceful with 

less war, better health and better education. The nature of appropriate policies depends on country-

specific conditions and institutional settings. In developing economies confirming monetary and fiscal 

deepening together with creating incentives for lowering informality with greater financial inclusion 

would be important. In advanced economies, policies should focus on making tax systems more 

progressive along with reforms to increase human capital and skills would be appropriate.  

More generally, raising policies to uplift the average living standards of a common man would stimulus 

the distribution of income and guarantee a more comprehensive prosperity. However, the results also 

support the possibility of a long-run growth-enhancing component of inequality, and allow us to see the 

relevance of the mechanisms that need to be controlled for that positive effect of inequality to become 

empirically evident.  The complexity of the relationships between income inequality and economic 

growth is also supported by results. This complexity is more intense in developing countries where a 

satisfactory description about dynamic relationship of these countries is interesting to know whether 

inequality is harmful or beneficial for growth here.  

5. CONCLUSION 

The whole analysis thus confirms that word is converging in to twin peaks, rich and poor. Both of these 

groups are moving in their respective circles thus rich are becoming more rich and poor are unable to 

come out of their vicious circles of poverties.   Moreover the inequality impact on economic growth is 

checked by taking into consideration of two more influential variables impact on income inequality (GDP 

growth and GDP per capita). The variables of lagged GDP growth and Per capita GDP have significant 

impact on economic growth. It means economic growth would remain high in those countries which are 

already rich. All of this study proves that inequalities are increasing gradually but this process is 

dissatisfactory for economic growth. For rapid world economic growth and a more peaceful world, the 

need is to uplift the low income people.  If the same situation prevails then world income inequality 

would gradually but slowly will increase. Better facilities to this (bottom 40 %) neglected class in the 

form of human capital, the skill biased technical revolution, improving the globalization of production 

through earnings and skills, refining the labor market institutions to form the welfare states, considering 

and by educating institutional complementarities and capitalism and on raising agricultural productivity. 

LITERATURE CITED 



A Detailed Analysis of World Convergence in Income Inequalities with its all Dimensions 

 
1. Acemoglu, D., & Robinson, J. A. (2000). Why did the West extend the franchise? Democracy, 

inequality, and growth in historical perspective. The Quarterly Journal of Economics, 115(4), 

1167-1199. 

2. Alderson, A. S., & Pandian, R. K. (2018). What is really happening with global 

inequality?. Sociology of Development, 4(3), 261-281. 

3. Andersen, R., & Curtis, J. (2015). Social class, economic inequality, and the convergence of 

policy preferences: Evidence from 24 modern democracies. Canadian Review of Sociology/Revue 

Canadienne de Sociologie, 52(3), 266-288. 

4. Apergis, N., Christou, C., Gupta, R., & Miller, S. M. (2018). Convergence in Income Inequality: 

Further Evidence from the Club Clustering Methodology across States in the US. International 

Advances in Economic Research, 24(2), 147-161. 

5. Arellano, M., & Bond, S. (1991). Some tests of specification for panel data: Monte Carlo 

evidence and an application to employment equations. The Review of Economic Studies, 58(2), 

277-297. 

6. Artelaris, P., Kallioras, D., & Petrakos, G. (2010). Regional inequalities and convergence clubs in 

the European Union new member-states. Eastern Journal of European Studies, 1(1), 113. 

7. Baddeley, M. (2006). Convergence or divergence? The impacts of globalisation on growth and 

inequality in less developed countries. International Review of Applied Economics, 20(3), 391-

410. 

8. Batóg, J. (2008). Income inequality and innovations in the processes of economic growth and real 

convergence. Folia Oeconomica Stetinensia, 7(1), 130-143. 

9. Benabou, R. (2002). Tax and education policy in a heterogeneous‐agent economy: What levels of 

redistribution maximize growth and efficiency?. Econometrica, 70(2), 481-517. 

10. Blundell, R., & Bond, S. (1998). Initial conditions and moment restrictions in dynamic panel data 

models. Journal of Econometrics, 87(1), 115-143. 



                          Tahmina Yasmin1, Gulnaz Hameed*1, Irfan Ahmad Baig1                

4971 

 

11. Blundell, R., & Bond, S. (2000). GMM estimation with persistent panel data: an application to 

production functions. Econometric Reviews, 19(3), 321-340. 

12. Canuto, O., Cavallari, M., & dos Santos, T. R. (2019). Middle Income Countries and Multilateral 

Development Banks: Traps on the Way to Graduation. 

13. Capéau, B., & Decoster, A. (2003). The rise or fall of world inequality. Big issue or apparent 

controversy?. Tijdschrift voor Economie en Management, 48(4), 547-572. 

14. Castellacci, F. (2006, June). Convergence and divergence among technology clubs. In DRUID 

Conference, Copenhagen(Vol. 30, No. 07, pp. 06-21). 

15. Castells-Quintana, D., & Royuela Mora, V. (2011). Agglomeration, Inequality and Economic 

Growth (WP). IREA–Working Papers, 2011, IR11/14. 

16. Chambers, D., & Dhongde, S. (2016). Convergence in income distributions: Evidence from a 

panel of countries. Economic Modelling, 59, 262-270. 

17. Das, G. G. (2008). Does trade and technology transmission facilitate convergence? The role of 

technology adoption in reducing the inequality of nations. Journal of Economic Policy 

Reform, 11(1), 67-92. 

18. Demertzis, M., Sapir, A., & Wolff, G. (2019). Promoting sustainable and inclusive growth and 

convergence in the European Union. Policy Contribution7. 

19. Dikhanov, Y., & Ward, M. (2001). Evolution of the global distribution of income in 1970-

99. 53rd session of the International Statistical Institute, Seoul, Republic of Korea, 22-29. 

20. Dollar, D., Kleineberg, T., & Kraay, A. (2015). Growth, inequality and social welfare: cross-

country evidence. Economic Policy, 30(82), 335-377. 

21. El Ouardighi, J., & Somun-Kapetanovic, R. (2009). Convergence and inequality of income: the 

case of Western Balkan countries1. The European Journal of Comparative Economics, 6(2), 207. 

22. Ezcurra, R., & Pascual, P. (2005). Is there convergence in income inequality levels among the 

European regions?. Applied Economics Letters, 12(12), 763-767. 



A Detailed Analysis of World Convergence in Income Inequalities with its all Dimensions 

 
23. Ezcurra, R., & Pascual, P. (2009). Convergence in income inequality in the United States: a 

nonparametric analysis. Applied Economics Letters, 16(13), 1365-1368. 

24. Fallah, B. N., & Partridge, M. (2007). The elusive inequality-economic growth relationship: are 

there differences between cities and the countryside?. The Annals of Regional Science, 41(2), 

375-400. 

25. Firebaugh, G. (1999). Empirics of world income inequality. American Journal of 

Sociology, 104(6), 1597-1630. 

26. Gadea Rivas, M. D., & Sanz Villarroya, I. (2017). Testing the convergence hypothesis for OECD 

countries: A reappraisal. Economics: The Open-Access, Open-Assessment E-Journal, 11(2017-4), 

1-22. 

27. Galbraith, J. K., & Garcilazo, J. E. (2010). Inequalities, employment and income convergence in 

Europe: evidence from regional data. International Review of Applied Economics, 24(3), 359-

377. 

28. Gallup, J. L. (2012). The Global Convergence of income distribution. Portland State University, 

575-603. 

29. García‐Peñalosa, C., & Orgiazzi, E. (2013). Factor components of inequality: A cross‐country 

study. Review of Income and Wealth, 59(4), 689-727. 

30. Gáspár, A. (2012). Convergence analysis: A new approach, 382-390. 

31. Hickel, J. (2017). Is global inequality getting better or worse? A critique of the World Bank’s 

convergence narrative. Third World Quarterly, 38(10), 2208-2222. 

32. Homer-Dixon, T. (2010). The upside of down: catastrophe, creativity, and the renewal of 

civilization. Island Press. 

33. Kakamu, K., & Fukushige, M. (2005). Divergence or convergence?: Income inequality between 

cities, towns and villages in Japan. Japan and the World Economy, 17(4), 407-416. 

34. Kaldor, N. (1955). Alternative theories of distribution. The Review of Economic Studies, 23(2), 

83-100. 



                          Tahmina Yasmin1, Gulnaz Hameed*1, Irfan Ahmad Baig1                

4973 

 

35. Kane, T. (2015). Accelerating convergence in the world income distribution. 

36. Koczan, Z. (2016). Being poor, feeling poorer: inequality, poverty and poverty perceptions in the 

Western Balkans. 

37. Krugman, P. (2012). End this depression now!. WW Norton & Company. 

38. Kuznets, S. (1955). Economic growth and income inequality. The American Economic 

Review, 45(1), 1-28. 

39. Lane, C. (2016). The Sanders–Pope Francis ‘Moral Economy’Could Hurt the Income Inequality 

Fight. The Washington Post. 

40. Leitão, A. (2010). Corruption and the environmental Kuznets Curve: Empirical evidence for 

sulfur. Ecological Economics, 69(11), 2191-2201. 

41. Lin, P. C., & Huang, H. C. (2012). Convergence in income inequality? Evidence from panel unit 

root tests with structural breaks. Empirical Economics, 43(1), 153-174. 

42. Maddison, A. (2005). Measuring and interpreting world economic performance 1500–

2001. Review of Income and Wealth, 51(1), 1-35. 

43. Milanovic, B. (2002). The Ricardian Vice: Why Sala-i-Martin's calculations of world income 

inequality are wrong. 

44. Milanovic, B. (2005). Can we discern the effect of globalization on income distribution? 

Evidence from household surveys. The World Bank Economic Review, 19(1), 21-44. 

45. Milanovic, B. (2016). Global inequality: A new approach for the age of globalization. Harvard 

University Press. 

46. Milanovic, B., & Yitzhaki, S. (2001). Decomposing world income distribution: Does the world 

have a middle class?. The World Bank. 

47. Monfort, M., Ordóñez, J., & Sala, H. (2018). Inequality and unemployment patterns in Europe: 

Does integration lead to (real) convergence?. Open Economies Review, 29(4), 703-724. 

48. Park, D. (2001). Recent trends in the global distribution of income. Journal of Policy 

Modeling, 23(5), 497-501. 



A Detailed Analysis of World Convergence in Income Inequalities with its all Dimensions 

 
49. Park, K. H. (2017). Education, globalization, and income inequality in Asia. 

50. Quah, D. (1999). Ideas determining convergence clubs. Available at: econ. lse. ac. 

uk/staff/dquah/p/9907ccb. pdf. 

51. Ravallion, M. (2003). The debate on globalization, poverty and inequality: why measurement 

matters. International Affairs, 79(4), 739-753. 

52. Rey, S. J., & Janikas, M. V. (2005). Regional convergence, inequality, and space. Journal of 

Economic Geography, 5(2), 155-176. 

53. Roodman, D. (2009). A note on the theme of too many instruments. Oxford Bulletin of 

Economics and Statistics, 71(1), 135-158. 

54. Sala-i-Martin, X. (2002). The disturbing" rise" of global income inequality (No. w8904). National 

Bureau of Economic Research. 

55. Sala-i-Martin, X. (2006). The world distribution of income: falling poverty and… convergence, 

period. The Quarterly Journal of Economics, 121(2), 351-397. 

56. Schultz, T. P. (1998). Inequality in the Distribution of Personal Income in the World: How it is 

Changing and Why. Journal of Population Economics, 11(3), 307-344. 

57. Stiglitz, J. (2013). The global crisis, social protection and jobs. International Labour Review, 152, 

93-106. 

58. Tam, M. Y. S., & Persky, J. (1982). Regional convergence and national inequality. The Review of 

Economics and Statistics, 161-165. 

59. Tian, X., Zhang, X., Zhou, Y., & Yu, X. (2016). Regional income inequality in China revisited: A 

perspective from club convergence. Economic Modelling, 56, 50-58. 

60. Tselios, V. (2009). Growth and convergence in income per capita and income inequality in the 

regions of the EU. Spatial Economic Analysis, 4(3), 343-370. 

61. World Development Indicators. The World Bank, 2020. 

62. World Income Inequality Database by the United Nations University: 

http://www.wider.unu.edu/research/Database/ (accessed May 2020) 



                          Tahmina Yasmin1, Gulnaz Hameed*1, Irfan Ahmad Baig1                

4975 

 

63. Zhang, J., & Li, T. (2002). International inequality and convergence in educational attainment, 

1960–1990. Review of Development Economics, 6(3), 383-392. 

 

 


