
 
 

Income Inequality and Economic Growth 
The Effect of Gini Coefficient on GNI 

 
 

 

 

 

 
 
Author: Sulman Yusuf                            Supervisor: Niklas Hanes

 
Master level thesis. Umeå University 
15 credit hour thesis 
Fall 2014 
 
 



Abstract 
 
Using panel data from 1960-2000 for 28 countries, this paper explores the relationship 

between inequality and economic growth.To mitigate the problem of endogeneity, dynamic 

panel data estimation technique such as difference GMM was used. Estimated results showed 

positive significant relationship in short to medium term between income inequality and 

economic growth. The results are robust to sensitivity analysis when the estimation was 

carried out by running the regression on sub samples to check if the sample selection 

influnces the results. The results obtained in this study oppose the common belief that growth 

will increase by bringing down inequality. 
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1. INTRODUCTION: 
 

Inequality and economic growth, two main stream concepts in economics and during the 

past few decades economists have been trying to explore the exact nature of the 

relationship between these two. Although significant findings have been made, yet a lot 

remains to be understood. The farther the economists probe into this issue the more they 

find the new aspects of the relationship of these two. 

Countries, no matter if they are developed or developing, try to achieve or maintain a 

specific level of economic growth and at the same time policy makers do care about the 

nature of distribution of income1 within the economy, as the main purpose of the 

development is to improve the welfare for the citizens which might be accomplished by 

income redistribution. So while talking about economic growth one shall not over look the 

aspect of inequality, as an economy may comprise different proportions of the population, 

if we talk about only two groups, ´´ Capitalists´´ which are the investors or entrepreneur  

and the other as ´´ Laborers´´ which is the working class of the economy. The objective of 

the economy as a whole might be the same; economic development, but the objectives of 

these two classes may differ significantly. Owing to this perspective the policy makers 

have to adopt such a policy which may not only induce the investors to invest but also it 

reduces inequality between the two classes.  

This argument may sound very charming but in reality it is no easy task.  

As the incentives of workers and capitalists might be confronting as pointed out in Alesina 

and Rodrick (1991)that “a pro capitalistic government finds maximizing the growth rate as 

the optimal policy, while a government that cares about workers’ wellbeing will try to 

choose a growth rate which fall short of maximum attainable growth rate.” Perhaps a 

government   some times takes a decision which might be welcomed by the capitalistic and 

some time the government may face criticism by them, when it chooses a pro laborer 

policy.  

Income inequality threatens growth! Is this true or is inequality itself a promoter of 

growth? Why are there, in a same society, some people who are very poor while some are 

very rich? What does growth and development theories say about “Inequality”? 

Answers to these questions are not straight forward; theories give controversial answers to 

these questions, as noted Kuznets (1955), “Economic inequality rises over time while a 

                                                             
1 I will generally talk about income in this paper not the wealth, which may refer to savings or accumulated 
assets. 
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country is developing but after a critical average income is attained it begins to 

decline.”Persson and Tabellini (1994) explore the facts and find a negative relation 

between the two. On the other hand Galor, O., & Tsiddon, D. (1997), Aghion et al (1999) 

argued the the relationship between inequality and growth positive.In the article by Forbes 

(2000) she suggested that there is a positive relationship between inequality and growth. A 

very interesting example as case study to probe more into the issue is of South Korea and 

Philipines as discussed in Benabou(1996) that the major economic development indicators 

for these two countries were similar such as GDP per capita, population, urbanization, 

primary and secondary school enrolment during early 1960’s. Given that these two 

countries had so many similar indicators then how come that for the next quarter century 

Korea experienced a growth rate of 6% annualy and Philipine merely at 2%. But alongside 

these similar indicators the there was one factor which had perceptible difference; Gini- 

coefficient which was 17 percent points higher in Philipine than Korea. However, this 

example would be taken as a proof of negative relationship in inequality and growth but it 

inspires the research for the relationship of inequality and growth. 

 

This study is focused to examine the nature of relationship between inequality and 

economic growth as a start to a future study on the redistribution issue. The study examines 

how gini-coefficient affects GNI. The study is based on recent data available on the 

variables used in the model for developing and developed countries. This study will help to 

contribute to existing stock of findings about the relationship inequality and economics 

growth through the use of most reliable, high quality data set. Strict  assumptions are made 

for the criteria of data selection of inequality to mitigate the problem of measurement 

error2. 

 
The study is based on 28 countries, majority of the countries are OECD countries except 

China, Botswana, Ecuador and Taiwan. Which could be limitation to this study as the 

sample size mainly constitute of OECD countries and with very limited or no 

representation of Asian and Sub-Sahara african countries. 

I will focus only on the nature of the effect of Gini coefficient as proxy to inequality on 

economic growth, represented by GNI, not the inverse causality between these two and the 

issues related to redistribution i.e. fiscal policy aimed at redistribution.  

 

                                                             
2Detailed discussion in section ''The Data''. 



 

 

7

 

 

2. LITERATURE REVIEW: 

 

“After the World War two when rehabilitation and reconstruction started the most of the 

countries focused on industrialization and growth and to some extant failed to notice the 

distribution aspects of the fruits of this development” says Christophe Ehrhart (2009). He 

further adds that in 1950s the nature of interaction between inequality and growth became 

very contentious. Since then many economists have showed the nature of relationship 

between inequality and growth, but still the findings are contradictory. Here some of the 

previous studies, which are considered relevant for this topic and necessary to facilitate the 

comprehensive analysis of the research question, are presented. 

 

In the early hours the literature about inequality and growth was dominated by the so 

called Kuznets hypothesis (cited in Aghion, et al., 1999) Using both cross country and time 

series, Kuznet (1955) found the famous inverted U-shaped relation between GNP per 

capita and income inequality. This showed that in the beginning of the transitional period, 

from an economy dominated by agriculture compared to the one where industry dominates, 

the inequality rises over time but after reaching a critical average income it begins to 

decrease. This hypothesis seemed to fit for the US economy until 1970’s as in US the share 

of total wealth owned by the 10 percent richest households rose from 50 percent around 

1770, to about 75 percent around 1870, and then receded back to 50 percent in 1970. 

 

However, the Kuznet’s curve has failed to explain the rise in inequality in 1980’s. Based 

on broad panel of countries from 1960 to 1995 Barro (2000) shows the relation of 

inequality, growth and investment. He finds that higher inequality retard growth in poor 

countries and encourages growth in richer ones. Based on these findings he showed the 

incompleteness in Kuznet’s curve which stated that inequality first increase but decreases 

afterwards in the development process, but it did not account for the mass of variation in 

inequality across countries or overtime. With the help of data he showed that growth tends 

to fall with greater inequality when per capita GDP is below $2000 (1985 U.S. dollars) and 

it rises when per capita GDP is above $2000. Alesina and Rodrick, first in 1991 and later 
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in 1994, study the relationship between political conflict and economic growth in a simple 

model of endogenous growth with distributional conflicts.  

They have established several results pertaining to the relationship between the political 

influence of workers and capitalists and the level of taxation, public investment, 

redistribution of income and growth. The more unequal the distribution of income is, the 

higher the tax rate and the lower will be resultant growth rate3. The higher taxes will 

discourage investment by the capitalists which will, in return, retard the growth of the 

economy. Thus the key finding is that “empirical results show that inequality in land and 

income ownership is negatively correlated with subsequent economic growth.” Another 

interesting finding in their article is that non-democracies like “Technocratic Dictatorship4” 

experience high growth rates regardless of the distribution of the wealth. However, in this 

paper the issue of regime type is not discussed. 

 

Persson and Tabelllini (1994) addressed the question “Is inequality harmful for growth?” 

By the use of the theory of endogenous growth and endogenous policy they formulated a 

model that relates the income inequality to economic growth and political institutions. The 

basic finding of the research done by these two is that “Income inequality is harmful for 

economic growth as it leads to the policies that do not protect the property rights and do 

not allow the private appropriation of the returns from investment.”  The results are built 

on two sets of data, the first one is the panel of 9 currently developed countries including 

U.S. and eight European countries, and the second sample contained the postwar evidence 

from a broad cross section of countries both developed and less developed. The predictions 

of their model where in both samples and in particular a strong negative relation between 

inequality, at the start of the period, and the growth in the succeeding period was found. 

One common drawback in Alesina and Rodrick and Persson and Tabellini is both papers 

treats the distribution of income predetermined and do not look the variation in the income 

distribution as a function of economic growth. 

 

Most of the work by the economists showed a negative relationship between inequality and 

growth, but there are some who strive to prove the positive relationship between these two. 

Kristin J. Forbes is one of them, and in his article she gives arguments against the negative 

                                                             
3 They say that the median voter decides the level of taxation, if the majority of the population is below a certain 
level of income it will vote for high taxes in order for redistribution. 
4 In which the wealth owners control the policy making. 



 

 

9

relation of these two and supports it with panel data study of 45 countries for the period of 

1966 to 1995. She choose a model similar to the model used by Roberto Perotti (1996) in 

which Perotti found a negative effect of inequality on growth, but by the inclusion of 

country dummies for time invariant omitted variables bias and the period dummies to 

control for global shocks Forbes came out with totally different results as she showed the 

positive effect of inequality on growth. 
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3. THEORETICAL AND METHODOLOGICAL FRAMEWORK: 

 

3.1 Theories related Economic growth and Inequality: 

 

The relationship between economic growth and inequality has been a topic of interest for 

economists. Many theories have been proposed to explain the relationship between these two. 

In this chapter some general and renowned theories related to this paper will be discussed to 

give an idea about the theories so far developed in assasing the relationship between 

inequality and economic growth. 

 

3.1.1  The Kuznet Curve Theory: 

 

Simon Kuznet presented an inverse U-shapped relationship between income inequality and 

economic growth.In his theory Kuznet (1955) explained the underlying phenomenen that 

during the early phase of industrialization of an economy with rising growth the inequality 

will increase as well followed by a mature phase of industrialization which will cause the 

inequality to decrease. Later his theory was termed as Kuznet Cuve. 

 

 

 

 

 

          Inequality 

 

 

 

                               Economic Growth 

Figure 1: Kuznet Curve 

 

About five decades ago he had very little data evidence to support his hypothesis yet he 

managed to document the declining inequality in many OECD countires, though he could not 
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support his theory with evidence from East Europe, the Middle east, latin America, Asia and 

Africa5. Kuznet explained the process as factor demand effects generated by the eoconomic 

transition from agriculture sector to modernized industrial sector. He observed that as the 

demand for industrial workers increased which resulted in higher income levels for industrial 

worker as compared to the income level in agricultural sector. This gap in income levels 

continued untill a certain point where the sectors were having the same size. After this point 

when the industial sector expanded and the agricultural sector started to shrink, the inequality 

between the income level of the sectors started declining as well. 

Even though the Kuznet curve came under a lot of critcism in the researches done after words, 

yet it can not be ignored while dicussing the relationship between inequality and economic 

growth. 

 

3.1.2  The Endogenous Growth Theories. 

 

In endogenous growth theory the economic growth is attributed as result of endogenous 

factrors rather than exogenous. The policy making with in the economy about the resource 

distribution is the key factor in this theory. 

Romer (1986) presented a theory that long run positive growth and technological progress can 

be attained by an endogenous factor, knowledge. In another research Romer (1990) argued 

that investment in human capital, in terms of skills and knowledge through research and 

development, will increas the productivity of worker; resulting increased growth rate.Xavier 

Sala-i-Martin (1994) explained difference between exogenous and endogenous growth as''The 

steady state growth rate depends on endogenous variables like saving rate or tax structure 

rather than on exogenously given rate of productivity growth. This is why they are called 

Models of Endogenous Growth'' 

However, because of the relevence to this paper the approach adopted by (Perotti, 1996)  will 

be discussed in more detail. 

Perotti (1996) divides the literature about income distribution in three different approaches. 

 

 The Endogenous fiscal policy: 

 

                                                             
5Growth, Inequality and Globalization.Theory, History and Policy. By: Philippe Aghion and Jeffery G. 
Williamson. 
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In fiscal policy approach, as discussed in detail in Alesina and Rodrik(1994), Perotti (1993) 

and Persson and Tabellini (1994), income distribution will affect growth through the channel 

of governmental expenditures and taxation. In a redistributive fiscal policy approach where 

the taxes are proportional to income, the level of taxation and government expenditure 

preferred by an individual will be negatively related to his income. As a consequence of this 

kind of fiscal policy, the redistributive government expenditures and taxation are negatively 

related to growth (in the absence of incentive for private saving and Investment). In nutshell, 

more income equality in the society causes lesser need of redistribution, resulting higher 

growth of an economy. 

 

 Sociopolitical instability: 

 

An unequal polarized distribution of income/resources, discussed in Alesina and Perotti 

(1996), Hibbs (1973) Gupta (1990) and  in a society there will be more incentive for the 

individuals to pursue their interest through abnormal or unusual channels. In societies that are, 

more unequal individuals are easily engaged in rent seeking activities or other sort of 

sociopolitical instability as, protests, assassinations and governmental coups. All this causes 

discouragement for investment, labor productivity and uncertainty in political and legal 

environment. Owing to all these factors, if there is sociopolitical instability in country it will 

affect the growth negatively. In summary, equality will increase sociopolitical stability; hence 

increased growth as well. Bertola (1993) also argued that in unequal societies the 

redistribution policies introduced through political process would be distorted, which can 

decrease the labor incentive of the people and would affect the growth negatively.  

 

 Borrowing constraint and investment in education : 

 

Galor and Zeira (1993) and Piketty (1997) established a link between borrowing constraints, 

the distribution of income and society's aggregate investment in human capital which results 

eventually in less growth of economy. If individuals face borrowing constraints and are 

unable or find very difficult to borrow against future income then the initial distribution of the 

income/wealth will have a significantly large impact on the society's investment patterns.  

In short, if society has higher level of equality then the individuals will be able to invest in 

human capital and consequently the growth will be higher.All the channels discussed above 

propose a negative relationship between income inequality and growth.  By using this model 
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specification  Perotti (1996) found negative relationship between inequality and growth of an 

economy, however, Forbes (2000) presents positive relationship with almost identical model 

as used in Perrotti (1996).  

In this thesis, using the current most reliable dataset the relationship of inequality and growth 

has been reassessed for the same model. 

 

3.2 The Model And The Data: 

 

In this paper I will estimate growth as a lagged function of income, inequality (Gini- 

coefficient as a measure of inequality), male and female education as human capital, 

market distortions. Using the panel data for 28 countries the relationship between 

inequality and growth has been reanalyzed. The model taken is  

ℎݐݓ݋ݎܩ = ݂(݃݊݅, ݃݅݊݅, .ܯ ,ݑ݀݁ .ܨ ,ݑ݀݁  (݅݌

 

3.2.1 Choice of The Model: 

 

The model used in this paper is similar to that used in (Perotti, 1996) and (Forbes, 2000). 

The reason why to use this model for the analysis is that most of the previous empirical 

work done has used the similar kind of model to find the relationship between inequality 

and growth, therefore it will be good for comparison if the results are consistent to 

previous studies if the data set is more reliable and panel sample is different as well. More 

specifically, I used this model as it is identical to the model used in the paper written by 

Kirsten J. Forbes (2000). The difference in this paper is that, due to the scope of the study, 

the model is estimated by fixed effect, random effects and Arellano and Bond estimation 

with the most recent and updated data set available. 6. 

Secondly the simple specification of the model maximizes the degree of freedom as the 

data for panel estimation is very limited due to lack of availability of inequality statistics. 

The last reason is that this model uses the stock variables, measured at the start of the 

period, for estimation rather than flow variables thus any endogeneity should be reduced, 

however, it still poses a threat to estiamation. 

 

 

 

                                                             
6These techniques will be discussed in upcoming chapter. 
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3.2.2 Variables Used in The Model: 

 

Growth of a country, the dependen variable, is measured in terms of Growth rate of GNI 

per capita in current US dollars. The first independent variable is GNI per capita, also 

measured in current US dollars. Second is the inequality, the focus of the paper, is 

represented by the Gini coefficient. 

 

 100% 

 

 

 

 

 A 

 

                           Line of equality (45 Degrees) Cummulative of share of  

 Income earned 

Lorenz curve 

 B 

 

 

                            100%  

                           Cumulative of share of people from lowest to highest incomes 

 

Figure 2: Lorenz Curve 

 

The Gini coefficient is the ratio of area that lies between the 45 degree line of equality and 

the Lorenz curve over the total area under the equality curve. 

The graphical representation of the Gini coefficient is depicted in the above figure. Third 

and fourth variable is Level of human development which is measured as the average years 

of schooling by male and female population. Price level of investment (PPPI) is used as a 

proxy to market distortions as fifth variable. 
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3.2.3 The Data: 

 

The data for the growth rate of GNI per capita and price level of investment is taken from 

Penn world tables’ version 6.3. Gini coefficient is taken from World Income Inequality 

database.  

GNI per capita is taken from World Bank database but the data of GNI for Taiwan is taken 

from Taiwan Statistical Data Book 2009. Human development statistics are obtained from  

Barro and Lee (2000). The detailed table for variable definition and sources are given in 

Table 1. 

Owing to data availability this paper is focused on the analysis 1960 to 2000 which is the 

most recent and reliable data available. As there are very limited data sources which 

provide quality data on income inequality. Using the PivotTable tool, a feature of MS 

Excel, which enables the user to derive a set of, readily understandable, information based 

on specific condition applied on the huge data set or vast information. The conditions 

applied on the complete data set from World Income Inequality Database to get the data, 

which suits analysis, were: 

I. The Gini coefficient must be based on the disposable income. 

II. The land area covered in the survey must include the rural and urban 

areas and the whole income earning population covered in land area.  

III. The data having the quality rating 1 and 2. 

 

Given these conditions the query came up with the sample of 28 countries out of which 23 

countries are having the quality rating 1 and remaining 5 countries have the quality rating 

2. The first condition was chosen, as to make the comparison of Gini between different 

countries it is necessary that the Gini, measured in all the countries which are to be 

included, must be based on the same definition. This will make the comparison more 

meaningful. The second condition was implied, as this condition will ensure that the Gini 

calculated in all areas of the country, as if the Gini calculated only from rural or urban will 

not be a good representation of the state of inequality in that country. The last condition is 

implied for the quality of the data. As, this data set is the most improved data set available 

at the time and the data set gives quality rating from 1 to 4.  

The countries having quality rating 1 means that the underlying concepts of the variables 

on, which the Gini coefficient is based, are known and the quality of income concept of 
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that of the survey can be judged as it satisfies the criteria described for the quality rating. 

Quality rating 2 is given where  

the quality of the concept of income concept or the survey is not known or the estimates 

were not verified.  

 

3.3 The Model: 

 

The model used for analysis here is same as used in the paper by Kirsten J. Forbes (2000) : 

 

௜,௧ݐℎݓ݋ݎܩ = ௜.௧ିଵ݅݊݅ܩଵߚ + ܰܩ ଶߚ ௜ܲ .௧ିଵ + .ܯଷߚ ௜,௧ିଵݑ݀ܧ + .ܨସߚ ௜,௧ିଵݑ݀ܧ + ௜,௧ିଵܫହܲߚ +  ௜,௧(1)ߤ

 

 

 

 

Gini= Gini Coefficient: Measure for inequality 

GNP= Gross National Product 

M.Edu= Male Education 

F.Edu= Female Education 

PI= Price level of Investment (Proxy for market distortions) 

 ௜,௧=Random Error Termߤ

 

3.4 Estimation Techniques for Panel Data: 

 

In this study a panel of 28 countries for the period 1960-2000 is formulated. Panel data 

study has several advantages over pure cross section and time series study. 

As in Baltagi (1995, P 3&4)7 panel data states the presence of heterogeneity between 

individuals, firms and countries. Pure cross sectional or time series does not control for the 

heterogeneity thus runs the risk of obtaining biased results. 

In addition to that, in words of Baltagi, panel study provides more informative data, more 

variability, less co linearity among the variables, more degrees of freedom and more 

efficiency. However, distortions of measurement error, design the panel surveys and 

collection of data are the main problems in collection of panel data.  

                                                             
7Badi H. Baltagi 1995: Econometric Analysis of Panel Data. 
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Equation (1) can be estimated by variety of techniques. Fixed effect and random effects are 

the most commonly used techniques for panel data analysis. As discussed in Forbes (2000) 

three factors must be considered for evaluating which technique is better. One is the 

relationship between country specific effects and the repressors, presence of lagged 

endogenous variable: income and the potential problem of endogeneity of remaining 

regressors. 

 

However, in this study three approaches have been used to estimate the model of interest. 

 Fixed effect model 

 Random effect model 

 Arellano and Bond regression 

All these estimation techniques are discussed below. 

 

3.4.1 Fixed Effect8: 

Consider a standard linear regression model: 

 

௜ ,௧ݕ = ௜ߙ + ௜,௧ݔ
′ ߚ + , 0)ܦܫܫ~௜,௧ߝ         , ௜,௧ߝ ఌߪ

ଶ),                                           (2) 

 

 ௜ Is intercept of equation (2) which varies over the individual units i, Verbeek9ߙ

(2008). Whereas the term,ߝ௜,௧, which is error term, assumed to be distributed 

identically over time and individuals having 0 mean and ߪఌ
ଶ variance. 

Including a dummy variable for each individual i, the above standard model can be 

rewritten as, 

 

 

௜,௧ݕ = ∑ ௝ௗ೔ೕା௫೔೟ߙ
′ ఉାఌ೔೟  ,

௡
௝ୀଵ                                            (3) 

 

Where ݀௜௝ = 1   if  i=j and 0 elsewhere. So, we have an N number of dummy variables. The 

coefficients, ߙଵ … … ,  .ே and  , in the equation 3 can be estimated by ordinary least squaresߙ

However, it will be numerically unattractive to have model with so many regressors. The 

good thing with fixed effect model is that it provides the identical results with Least 

                                                             
8 This section is mainly focused on topics discussed in Verbeek 2008: A Guide to Modern Econometrics (P: 
345)s 
9A Guide to Modern Econometrics:3rd Edition (P,345-346) 
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Square Dummy Variable approach without even using the dummy variables. The same ߚ 

can be estimated if we perform the regression in deviations from individual means. This 

implies that the term, ߙ௜ , which represents the individual effect in the model, is eliminated 

by transforming the data. 

 

 

௜ݕ = ௜ߙ + ௜,௧ݔ
′ ߚ +  ௜,௧                                                                      (4)ߝ

 
  ௜  and similarly other terms, with bar, in equation (4) represent the meanݕ ௜ is the mean ofݕ

for other variables. Consequently, by deviating every variable and error term from their mean 

we can we can rewrite the (4) 

 

௜௧ݕ − ௜ݕ = ௜௧ݔ) − ߚ௜)ᇱݔ + ௜௧ߝ) −  ௜).                                              (5)ߝ

 

One thing to be noted that ߙ௜is not included in the model of individual means. This 

transformation is known as the within transformation and the estimators obtained from this 

transformation are called within estimator or fixed effects estimator, and estimators 

obtained from this model are identical to least square dummy variable estimator.  

The critical assumption for this model is that all ݔ௜௧ are independent of ߝ௜௧ for the estimator ߚ 

to be unbiased. However, in our study this assumption was not met and other estimation 

technique was implied to tackle the problem of endogeneity. 

 

3.4.2 Random Effect model: 

 

If ߙ௜ in equation (2) is not treated as fixed unknown parameter rather it is supposed 

to be a random error term which may affect the dependant variable but not has been 

included as the regressors, then the model of consideration in equation (2) will be 

random effect model. 

This leads to the assumption that, 

 

௜ ,௧ݕ = ߤ + ௜ߙ  + ௜,௧ݔ
′ ߚ + , 0)ܦܫܫ~௜,௧ߝ         , ௜,௧ߝ ఌߪ

ଶ), ,0)ܦܫܫ~݅ߙ ఈߪ
ଶ).                        (6) 

 

: Random factors are independently and identically distributed over individuals. 
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௜ߙ +  ௜ is treated as theߙ  ௜,௧ are treated as the two components of the error term. Whereߝ

specific component that does not very over time and ߝ௜,௧  is assumed to be uncorrelated over 

time. The second assumption for this model is that ߝ௜,௧ and ߙ௜ are independent of each other 

and independent of  ݔ௝,௦ (for all j and s). This assumption will ensure that OLS estimator for ߤ 

and ߚ are consistent and unbiased for equation (6) (Verbeek 2008: P. 348). 

 

However, there is a potential problem with both fixed and random effect model. The model 

used in this study contains a lagged endogenous variable (income). As growth is dependent on 

GNP per capita of previous year and growth itself can be referred as the change in income of 

people in two periods. This can be shown when the equation (1) is re written as: 

 
 
 
 

௜ܻ,௧ − ௜ܻ,௧ିଵ = ௜.௧ିଵ݅݊݅ܩଵߚ + ଶ ௜ܻ.௧ିଵߚ + .ܯଷߚ ௜,௧ିଵݑ݀ܧ + .ܨସߚ ௜,௧ିଵݑ݀ܧ + ௜,௧ିଵܫହܲߚ +                                   ௜,௧ߤ

(7) 

Where,                

ℎ௜,௧ݐ݋ݓݎܩ = ௜ܻ,௧– ௜ܻ,௧ିଵ  
ܰܩ  ௜ܲ,௧ିଵ = ௜ܻ,௧ିଵ    
 
 

௜ܻ,௧ = ௜.௧ିଵ݅݊݅ܩଵߚ    + ଶߛ ௜ܻ.௧ିଵ + .ܯଷߚ ௜,௧ିଵݑ݀ܧ + .ܨସߚ ௜,௧ିଵݑ݀ܧ + ௜,௧ିଵܫହܲߚ +  ௜,௧                        (8)ߤ

 

 

            Where,   
ଶߛ = + ଶߚ 1 

 
The equation (8) shows that ௜ܻ,௧ is correlated to the error term ߤ௜,௧ and if ௜ܻ,௧ is correlated to the 

error term then certainly the  ௜ܻ.௧ିଵ term will also be correlated to the error term which implies 

that our model contains the problem of endogeneity. The estimators obtained from both fixed 

and random effect will be biased and inconsistent10.  

For convenience the above equation can be written as well, 

 
௜,௧ݕ = ௜,௧ିଵݕߛ  + ௜ܺ,௧ିଵ

ᇱ +  ܤ  ௜,௧                                         (9)ߤ
 

 

                                                             
10Baltagi (2005) 3rd edition: Econometric analysis of panel data. (Page: 135) 



 

 

20

Where, ݕ௜,௧represents the dependant variable and ݕ௜,௧ିଵ represents the lagged independent 

variable which is correlated to the error term. The term ௜ܺ ,௧ିଵ
′  shows the vector of remaining 

regressors and B represents the vector of coefficients. 

 

 

 

 
3.4.3 The Arellano and Bond estimator: 

 
Manuel Arellano and Stephen R. Bond (1991) suggest and alternative technique to estimate 

the lagged function containing endogeneity.As inCaselli et al. (1996)  This technique not only 

corrects for the biased introduced due to lagged endogenous variable but also allow a certain 

degree of endogeneity in the other regressors. This method is called GMM (generalized 

method of moments). First it differences each variable to eliminate the country specific effect 

and then uses all possible values of each variable as instruments. 

According to Arellano and Bond equation (9) can be rewritten, as done in Baltagi (2005)11, 
 
 

௜,௧ݕ − ௜,௧ିଵݕ = ௜.௧ିଵݕ)ߛ  − (௜.௧ିଶݕ + ൫ ௜ܺ,௧ିଵ
ᇱ − ௜ܺ ,௧ିଶ

ᇱ ൯ܤ + ௜,௧ߤ) −  ௜,௧ିଵ)              (10)ߤ

 

Now all the variables are expressed in terms of deviations from period means. For period 3 

we observe the relationship in above equation. 

 

− ௜,ଷݕ ௜,ଶݕ = ௜.ଶݕ)ߛ  − (௜.ଵݕ + ൫ ௜ܺ,ଶ
ᇱ − ௜ܺ,ଵ

ᇱ ൯ܤ + ௜,ଷߤ) −  ௜,ଶ)                                (11)ߤ

 

In this case of period 3 the term ݕ௜.ଵ is valid instrument for(ݕ௜.ଶ −  ௜.ଵ). Similarly for period 4ݕ

௜.ଷݕ) ௜.ଶ are valid instrument forݕ ௜.ଵ andݕ −  ௜.ଶ) and following the same procedure instrumentsݕ

can be created for each differenced variable.  

However, Forbes (2000) points out the two critical assumptions, which are to be met, for the 

validity of our above discussion. 

i) “The ௜ܺ,௧ି௦’s must be predetermined by at least one period: ܧ( ௜ܺ,௧
′ (௜௦ݑ = 0 for 

allݏ >  .”ݐ

ii) “The error term cannot be serially correlated:ܧ(ݑ௜,௧ݑ௜,௧ି௦) = 0 for all  ݏ ≥ 1”. 

 

 
                                                             
11Baltagi (2005): Econometric Analysis of Panel Data. Page 136-137 
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4. Results Estimation: 

 

Table 1: 

Estimation Results with Panel Data Analysis 
Variable Fixed Random Bond 
 Coefficients   
lnGNI -0.2032 -0.6279** 1.221 

Inequality 0.1426* -0.005013 0.27882* 

PPPI -0.0131 -0.0181 -0.0185 

Female Education 2.147* 0.5469 -0.5758 

Male Education -1.6677 -0.1523 -0.67965 

 S.E   
lnGNI 0.4981 0.3447 0.9850 

Inequality 0.0704 0.0327 0.1044 

PPPI 0.0162 0.01339 0.0214 

Female Education 1.1012 0.5934 2.2374 

Male Education 1.0495 0.6452 2.4082 

R-sq 
 
No. of Countries 
 
No. of Observation 
 
Hausman's Test 
 
Sargan's Test 
 
 
 

0.1447 

28 

98 

0.05 
 
--- 

0.0989 

28 

98 

--- 

--- 

 

28 

74 

--- 

0.477 

 

Notes: 
1)* and ** depicts the coefficient is significant at 5% and 10% level of confidence respectively. 
2) R-Sq is Within R-Sq for fixed effects and Overall for random effects. 
3) Hausman specification test comparing Fixed with Random effects coefficients: Null Hypothesis is that 
Random effect is appropriate. 
4) Sargan's Test for the overid. Restriction. Null hypothesis is Over-identifying restriction are valid. 
5) The dependant variable is GNI growth per capita in all models. 
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Table 1 shows the coefficients estimated from the three techniques discussed in 

methodological framework of the model. Most of coefficients obtained through these 

techniques are consistent with the previous studies done on this topic. In fixed effect 

estimation the primary variable of concern ''inequality'' shows positve impact on growth rate 

of GNI. Which implies that 1 percent point increase in Gini coefficient (inequality index) 

shows 14.26 percent piont increase in growth rate of an economy. The coefficient is 

significant at 5% level of confidence interval. Although, in random effect estimation the 

inequality shows the negative relationshiop with the depandent variable, but it is not 

significant at any level of confidence interval. In Arellano and Bond estimation the inequality 

coefficient shows positive correltion with growth and is significant at 5% level.GNI per capita 

shows negative relationshiop with future growth of the GNI. Price level for investment (PPPI) 

has negative sign but is insignificant at any level in all three techniques. Which depicts that 

the increase in PPPI which cause growth of an economy to decrease. Eventhough, the 

coefficient of PPPI is insignificant in all three approaches but magnitude of coefficient is 

approximately the same in all three approaches. This sign is in accordane with the previous 

studies using this model.12 The sign for coefficient on years of schooling for male is negative 

in all three estimation approaches which contradicts the existing human capital theories but it 

is insignificant at any level. These results are same as found by Forbes (2000) and Caselli et 

al. (1996). The variable for years of secondary education for female yeilds positive sign in 

fixed effect model and significant at 5%  level. The same variable has positive sign in random 

effect model, however it is not significant. In Arellano and Bond estiamtion the secondary 

years of schooling for female has negative sign but insignificant at all levels. 

A hausman specification test comparing fixed effect coefficients with random effects 

coefficients rejects the assumption required for the random effects, but however both models 

have problem of endogeneity owing to the presence of lagged income variable on the righ 

hand side13. 

Sargan test to check the validation of instrumets used in the equation 11 are valid as 

instruments. The test shows the P-value of 0.477 which is greater than 0.05. So, we fail to 

reject the null hypothesis. 

 

 
                                                             

1. 12 See for example Forbes (2000), Perotti (1996) 
2. 13 See equation # 7 for reference. 
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5. Senstivity Analysis: 

A sentivity analysis was performed to check the robustness of the model. The results of 

estimation in sentivity analysis are given in the tables 2 and 3. 

To check the robustness of model the sample set was changed and cosists of only OECD 

countries. In fixed effect it changed only the magnitude of the coefficients a little but not the 

sign on it.Initial income level, PPPI and  male education have the negative sign, while the 

Inequality and Female educaiton have positive signs on them and both are significant at 5% 

confidence level.  

In random effect all the variables got the same signs as fixed effect. The difference here is that 

only PPPI and Female education is significant at 10% level of confidence. 

In Arellano and Bond estimation lnGNI got the positve sign, which is different as compared 

to fixed and random effect models. The inequality is again havin positive effect on growth of 

GNI and is significant as well at 5% level of confidence interval. PPPI, Female education and 

Male education have negative impact on the growth of GNI in this model.  

In table 3 the sample set was changed again and it consists only of those countries that have 

quality rating 1 of Gini coefficient. As explained earlier, that only those countries are given 

the quality rating of 1 where underlying concepts of the variables on, which the Gini 

coefficient is based, are known and the quality of income concept of that of the survey is can 

be judged as it satisfies the criteria described for the quality rating. Once again all the signs on 

the coefficients are same, as in table 1. The Gini coefficient is positve in all estimation 

approaches but is significant in fixed and Bond estimation at 5% level of confidence. In 

random effect the Gini is positive but not significant. 
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Table 2:                       

Estimation Results with Panel Data Analysis: With only OECD countries. 
Variable Fixed Random Bond 
 Coefficients   
lnGNI -.2415546 -0.1822601 1.250793 

Inequality .1526953* 0.0076757 0.2397663* 

PPPI -.0211305 -0.0188958** -0.0161671 

Female Education 2.235306 * 0.7089369** -0.3363643 

Male Education -1.662721 -0.4101975 -1.119543 

 S.E   
lnGNI .4697236 0.289977 0.8972634 

Inequality 0.0662013 0 .0226112 0.0979758 

PPPI 0 .0152052 0.0107772 0 .0202124 

Female Education 0. 9844707 0.4159487 2.277114 

Male Education 1.039316 0 .4047591 2.160201 

R-sq 
 
No. of Countries                        
 
No. of Observation 
 
Hausman's Test 
 
Sargan's Test 
 
 
 

0.1867 

22 

90 

0.0399 
 
--- 

0.0934 

22 

90 

--- 

--- 

--- 

22 

63 

--- 

0.329 

 

Notes: 
1)* and ** depicts the coefficient is significant at 5% and 10% level of confidence respectively. 
2) R-Sq is Within R-Sq for fixed effects and Overall for random effects. 
3) Hausman specification test comparing Fixed with Random effects coefficients: Null Hypothesis is that 
Random effect is appropriate. 
4) Sargan's Test for the overid. Restriction. Null hypothesis is Over-identifying restriction are valid. 
5) The dependant variable is GNI growth per capita in all models. 
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Table 3:                       

Estimation Results with Panel Data Analysis: Countries having data Quality 1 of Gini 
coefficient. 
Variable Fixed Random Bond 
 Coefficients   
lnGNI - 0.0090956 -0.0688085 1.417797 

Inequality 0 .1538973* 0.0053919 0.2745246* 

PPPI -0.0185523 - 0.0152792 -0.021549 

Female Education 2.283031* 0.7089369** -.0170296 

Male Education -1.938312** - 0.4327127 -1.373804 

 S.E   
lnGNI 0.4996724 0.3075329 0.9036839 

Inequality 0.0672431 0.0254478 0.0975848 

PPPI 0.015836 0.0113829 0 .0202124 

Female Education .9906599 0.4365373 2.195699 

Male Education 1.058657 0.4197662 2.13252 

R-sq 
 
No. of Countries                        
 
No. of Observation 
 
Hausman's Test 
 
Sargan's Test 
 
 
 

0.1867 

19 

83 

0.0293 
 
--- 

0.0934 

19 

83 

--- 

--- 

--- 

19 

60 

--- 

0.306 

 

Notes: 
1)* and ** depicts the coefficient is significant at 5% and 10% level of confidence respectively. 
2) R-Sq is Within R-Sq for fixed effects and Overall for random effects. 
3) Hausman specification test comparing Fixed with Random effects coefficients: Null Hypothesis is that 
Random effect is appropriate. 
4) Sargan's Test for the overid. Restriction. Null hypothesis is Over-identifying restriction are valid. 
5) The dependant variable is GNI growth per capita in all models. 
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6. Conclusion: 

 
In this paper, I have tried to find the relationship between inequality and growth of an 

economy using the most recent, reliable and updated data sets. The panel data set, which 

consisted of 28 countries, was analyzed using three different approaches. The approaches 

were, fixed effects, random effects and Arellano and Bond estimation. As our model had, the 

problem of endogeneity fixed effect and random effects results could be misleading, so the 

model was estimated using Arellano and Bond estimation, which accounts for the presence of 

endogeneity and estimates the model using first differenced equation, not the level equation, 

and use the lagged values of the endogenous variables as instruments. 

The results estimated through the main data set showed that the inequality has positive 

relationship with economic growth. The inequality coefficient was just once negative, in 

standard analysis with random effect estimation, but was not significant at any level of 

confidence interval. In other two techniques, the inequality has positive impact on economic 

growth. In both fixed effect and Arellano and Bond estimation, the coefficient was significant 

at 5% level of confidence interval. The results presented in standard analysis suggest that with 

the increase in level of inequality in the short and medium term, the economic growth of the 

subsequent country shows significant positive relationship with it. 

However, due to strict assumption made for the data selection on Gini coefficient, the data set 

is clearly an improvement on past studies but the omitted variable bias and measurement error 

could still be problem in panel data estimation.  

 

An exclusive sensitivity was performed to check the robustness of the model if the restrictions 

on sample size will change the results. First, the countries outside OECD were taken away 

from the data set and estimation was done using countries included in OECD countries. The 

results remained the same only the size of the coefficient varied and it remained significant in 

fixed effect technique and Arellano and Bond estimation. The only change was that in 

standard analysis the coefficient obtained for random effect technique was negative, now it 

converted to positive but still insignificant. Secondly, to see if the results change if the data 

quality is changed, so, only those countries were taken to see relationship between inequality 

and economic growth, which had quality rating 1 for Gini coefficient. Even this did not have 

any effect on the results. In all three estimation techniques the sign of inequality coefficient 

was positive, but was significant in only fixed effect and differenced GMM estimation. 
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Although, the results shown in this study showed positive significant relationship between 

inequality and economic growth of a country, yet it is strong need to see robustness of the 

results in case of long term.  

In this paper, on the contrary to previous studies, strict assumptions were made while 

selecting data set to avoid the bias created by the difference of variable definitions, 

methodology of data collection andinequality statistics were collected based on whole 

country14. Given all these improvements made to previous data set selection, still I inclined to 

feel that inequality statistics, which are improved vastly during past decade, are very limited. 

Further studies should be conducted to see if the relationship changes with the inclusion of 

more meaningful variables in the model and the sample size comprises with representation of 

poor countries and more countries from Asia and Sub-Sahara African region. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                             
14 The sample size comprised both urban and rural population. 
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Apendix 
 

 

Table 1: Five Year Averages of Gini Coefficient 
 

 
 
 
 
 
 
 
 
 
 

 Country 61-65 66-70 71-75 76-80 81-85 86-90 91-95 96-2000 
1 Austria ----- ------- ------ --------- 28.3 ------- 27 24.12 
2 Belgium ----- ------- ------ 28.2 22.5 23.4 26.75 28.96 
3 Canada ----- 36.1 ------ 28.49 28.904 28.26 30.15 32.536 
4 Chile ------ ----- ------ ------ ----- 54.35 52.93125 56.81875 
5 china ----- ------ ------ ------ ------ 38.2 37.0855 39.014 
6 Botswana         ------ ------ ------ ------ ------ 55.6 53.7 ------ 
7 Denmark        ----- ------ ------ 29.7 21.38 21.85 22.5 27.65 
8 Ecuador ------ ------ ----- ------ ------- 62.5 59.05 57.48 
9 Finland ------ 30.8 28.2 26.575 21.55 20.7125 22.05667 24.735 

10 France ------ 42.5 35.2 ------- ------ ------ 30.2 29.48 
11 Germany ------ ------ ------ ------ ------ ------ 30.22186 27.58043 
12 Hungary 25.9 22.9 23.8 21.5 20.9 22.70899 23.69537 25.01318 
13 Ireland ------ ------ 35.12333 36.635 ------ 36 35.5 31.46 
14 Italy ------ 39.9875 40.34 36.56 32.5 33.21111 34.08333 32.832 
15 Mexico 56.35 53.9 57.4 50.15 48.3 52.97441 53.90973 53.78133 
16 Netherlands    ------ 36.2 29.798 25.8 27.5 29.18333 28.64 28.75 
17 New Zealand  ------- ------ ------ ------ ------ 28 32.35 33.8 
18 Norway ------ 30.5 35 31.5 29.11667 27.23267 26.5 31.61 
19 Poland ------- ------ ------ 25.81 25.16667 25.14685 29.44578 33.23685 
20 Portugal ------- ------ ------- ------- ------- ------ 37.4 36.66 
21 Spain -------- ------ 34.75714 33.275 31.35 31.35 33.2 33.16 
22 Sweden ------- 29.5 26.025 21.32333 19.95 21.57333 25.38333 26 
23 Israel  ------- ------ ------ 36.3 ------ 34.8 35.3 35.7 
24 Japan ------- 32.4 ------ ------ ------ 30.225 31.36 31.88 
25 Taiwan 32.8 31.5 29.5 28.2 28.73 30.1 30.93 31.59 
26 Turkey ------ 55.4 51.5 ------ ------- 45.15 47.55 ------- 
27 UK 25.2 24.94 25.91 24.64667 26.34 31.14 33.2 25.97 
28 USA ------ ------ ------ 34.725 36.6 38.4 38.66 39.7 
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Table 2: Summaryof Basic Statistics 
All the detail sources are given in reference list 

 
 
Variable Definition Source  Period Mean  S.D Min Max 

61-65 6.673564 1.067389 4.317488 8.118952 

Ln of GNI per 
capita in Current 
US $ 

66-70 6.935647 1.039294 4.624973 8.378506 
71-75 7.651549 1.016272 4.941642 8.777247 

World Bank 
Database 

76-80 8.231592 1.034393 5.192957 9.334856 
81-85 8.532734 1.020927 5.463832 9.613002 
86-90 8.866504 1.140231 5.690359 9.932172 
91-95 9.2451 1.129533 6.045005 10.38678 
96-00 9.45587 1.038398 6.677083 10.49077 

Inequality, 
measured in terms 
of Gini Coefficient  

61-65 35.81667 17.78583 25.2 56.35 
World income 
inequality 
database 

66-70 36.26063 10.27171 22.9 55.4 

71-75 35.25446 10.28583 23.8 57.4 
76-80 30.69937 7.252467 21.32333 50.15 
81-85 28.02382 7.247209 19.95 48.3 
86-90 34.4334 12.2727 20.7125 62.5 
91-95 34.73418 10.36781 22.05667 59.05 
96-00 33.9171 9.475404 24.12 57.48 

Market distortions, 
measure as PPP of 
investment in 
current US $ 

61-65 61.8904 30.14689 25.2 114.836 

Penn World tables 

66-70 63.72857 25.80885 22.9 105.486 
71-75 74.12493 30.55956 23.8 114.766 
76-80 84.24279 35.12486 21.32333 133.526 
81-85 45.79267 1.033328 19.95 89 
86-90 47.24026 23.62781 21.57333 109.49 
91-95 47.09256 24.22107 23.69537 112.372 
96-00 44.77903 21.26582 25.01318 100.692 

Male Education, 
year of secondary 
school by 
individuals aged 
over 25 

Barro and Lee 
2000 

61-65 1.693591 1.450616 0.351 5.287 
66-70 1.744727 1.344487 0.359 5.248 
71-75 2.042636 1.303532 0.609 4.455 
76-80 2.174565 1.156543 0.85 6.016 
81-85 2.635565 1.397211 0.972 5.541 
86-90 2.746391 1.293346 1.102 5.374 
91-95 3.235783 1.255443 1.447 5.151 
96-00 3.339217 1.199632 1.433 5.312 

61-65 1.365 1.040218 0.155 3.932 

Female Education, 
year of secondary 
school by 
individuals aged 
over 25 

66-70 1.592273 1.030277 0.18 3.973 

Barro and Lee 
2000 

71-75 1.740174 1.069041 0.228 3.87 
76-80 2.158739 1.286563 0.333 5.106 
81-85 2.264696 1.24109 0.408 4.995 
86-90 2.559348 1.204672 0.504 4.814 
91-95 2.754087 1.221842 0.663 5.02 
96-00 2.932261 1.197063 0.76 5.074 


