Business & Economic Review: Vol. 10, No.4 2018 pp. 83-102
DOI: dx.doi.org/10.22547/BER/10.4.4

83

Impact of Health and Education on Income Inequality:
Evidence from Selected Developing Countries
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Abstract
This paper analyzes the impact of health and education on income inequality in selected
developing countries. This study uses panel data for 31 developing countries from 1996 to
2015. We estimated the coefficients by employing the System Generalized Method of Moments
(System-GMM) technique due to endogeneity problem. We conclude that education and health
significantly contribute to decrease income inequality .
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1. Introduction
Income inequality and the resulting deprivation among masses have always remained prominent issues in societies and hence studied by economists, sociologists
and anthropologists simultaneously in different perspectives. Income inequality is
one of the main social, political and economic issue that seek the attention of the
economists and the concerned policy makers.
Empirical research on inequality started in 1950s when Simon Kuznets published
his a seminal work on the relationship between economic development and income
inequality and found an inverted-U shaped relationship. According to Kuznets, economic inequality is related to the economic development (i.e. income per capita) in a
country. However, in the early stages of development, countries haver comparatively
equal distribution of income but during the process of industrialization, income
inequality increases (Kuznets, 1955).
Kuznets hypothesis explains only a very limited part of the inter-country variation
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in income distribution (Bulir & Gulde, 1995). For instance, there is a no evidence of
Kuznets curve for African countries (Fields, 2000). Therefore this relationship is not
universally acceptable and it is challenging (Ram, 1988; Ravallion, 2004). Some studies
support the Kuznets inverted U-Shaped hypothesis (De Gregorio and Lee, 2002; Nielsen and Alderson, 1995; Oswang, 1994; Ali, 1998; Milanovic, 1994; Fishlow, 1995). In
contrast, the theoretical as well as empirical researches have shown positive, negative
and inconclusive relationships between income inequality and development for many
developed as well as developing countries (Deininger & Squire, 1998; Barro, 2000).
Empirical studies highlight many factors that affect income inequality to a smaller
or larger extent. For example, financial development, the size of government’s expenditure, inflation, population, unemployment, globalization, and economic growth
affect income inequality. A higher value of a certain factor causes higher or lower
inequality relies upon the structure of the economic system and the overall level of
development of the nation being referred (Cornia & Kiiski, 2001).
Besides aforementioned factors, human capital in the form of education and
health also seems to play a major role in determining the income inequality. There
is a difference between the income of the educated and healthy people compared
to the income of uneducated and unhealthy people in developing countries. Health
and education play a significant role in work performance and especially earnings of
the workers. Some studies investigate the effects of education on individual earnings
while others look at the effects on the aggregate distribution of income (De Gregorio
& Lee, 2002). It has been recognized that educational factors such as high enrollment
and more equal distribution of education play a significant role in ensuring equal
distribution of income (De Gregorio & Lee, 1999) and the level of human capital
particularly education is of greater significance (Eicher & Garcia-Penalosa, 2001).
Therefore the relationship between income inequality and educational expansion
is inverted U-shaped. During the initial stages of development, a rise in the level of
education increases income inequality because more educated individuals get a high
income compared to uneducated individuals. A further improvement in the distribution of educational attainments directly relates to a fairer distribution of income and
thus decreases economic inequalities. It goes without saying that education enables
individuals to handle technological as well as environmental challenges which in turn
enhances their overall productivity. Increase in investment in education increases the
skills of worker and empowers them to find higher skilled jobs. This increases the
supply of skilled workers, decreases their relative wage and thus income inequality
reduces. A constant increase in the supply of skilled workers keep their relative wage
constant even in the presence of skill based technological progress (Zakaria & Fida,
2016). Thus expansion in education improves the overall income distribution.
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The association between income inequality and different levels of education has
been extensively studied in literature. There is a negative relation between education
and income inequality (De Gregorio & Lee, 2002). Particularly, the effects of secondary
school enrolments have been examined on income inequality. It has been found that
higher secondary school enrollments and its academic achievements lead to decrease
income inequality (Alderson & Nielsen, 2002; Barro, 2000). Primary education hardly
affects income inequality while expansion in secondary and tertiary education reduces
income inequality (Mughal & Diawara, 2011). Education is one of the main factors
that influences the income inequality and also one of the basic policy measure to
grasp equal income distribution as well as to achieve a stable and democratic society
(De Gregorio & Lee, 2002). However, the connection between education and income
inequality is not cleared on pure theoretical grounds (De Gregorio & Lee, 1999).
Like education, health is also considered among the basic sources of productivity
and can be an agent quality of labor. Improvement in health may ensure higher life
expectancy that may lead to longer working life rewards and achievements to the
skilled and educated class. There are evidences that show a strong positive relationship
between income and health. A higher income may potentially determine a better
health status via access to improved health services, clean drinking water, nutritious
diet and better hygiene. Health and education determine higher efficiency and consistency at work that may ensure higher monetary rewards for working people which
may reduce the economic inequalities in general and particularly among the working
class. Preston (1975) finds that among poor nations, increase in per capita income
and income equality are strongly associated with increases in life expectancy; however, the relationship flattens out and is weaker or even missing among the wealthiest
nations. This relationship is known as the Preston curve which states that nations
with a more equal distribution of income tend to have higher average life expectancy.
This has been investigated further by Rodgers (1979) using data of 50 countries to
examine the association between income inequality and life expectancy. The study
infers that there is absolutely a negative association between income inequality and
life expectancy among countries - with a five to ten year contrast in life expectancy
between economically equivalent and unequal societies. Deaton (2003) examines the
relationship between income inequality and mortality for a case of rich nations and
found no association at all. Ross et al. (2000) observe a positive and significant relationship between mortality and income inequality for urban Canada and United States.
However, a negative relationship was observed for OECD countries after controlling
for cross country differences in income levels (Wilkinson, 1992; Wilkinson, 1997).
For instance, a newborn in a high income nation can expect to live for 75 years, while
a newborn in a low income nation can expect to live for just 59 years (World Bank,
2001). The world has made incredible improvements in health and life expectancy
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which explains decreasing income inequality. For instance, in developing world, average life expectancy rose from 40 years in 1950 to 82 years in 2015. Such extraordinary
improvements were only possible through enhancements in sanitation, nourishment
and primary health care services. Government spending on education and health has
shown a statistically significant decreasing impact on income inequality (Claus et al.,
2012; Anderson et al., 201). Similarly, Schultz (1963) observes that human capital
development is the most vital variable in diminishing economic inequality. There are
limited studies that assess the association among education and income inequality
(De Gregorio & Lee, 2002) but neglect the role of health on income inequality in
developing countries due to non-availability of data. The present study is an attempt
to fill that gap in the existing literature, particularly for developing economies. This
study is unique in the sense that it splits human capital into education and health
in order to study their individual impacts on income inequality using panel data of
developing countries over the time period 1996 to 2015.
There exists a problems of heteroscedasticity, serial correlation, omitted variable
bias and endogeneity in the human capital and other control variables. Therefore
System Generalized Method of Moment of Arellano and Bond (1995) and Blundell
and Bond (1998) is used to fixed these econometric problems.
The remainder of the paper is organized as follows: Section 2 presents the
methodology and data that includes econometric modeling, research methods and
variables’ description. Section 3 discusses the empirical results and Section 4 provides
the concluding remarks.

2. Methodology and Data
We extended the study of De Gregorio and Lee (2002) by including health as an
additional measure of human capital. To empirically investigate the impact of health
and education on income inequality, the income inequality regression equation can
be written in the following form:
Giniit= α0+αXi,t+βIi,t+ηi+vit						(1)
Where i is the number of countries (i = 1, 2…, 31), t is the time period (1996 to
2015). Giniit Gini is the coefficient, Xit is the vector of targeted variables i.e. health
and education (as proxies for human capital), Iit represents the vector of controlled
variables such as natural logarithm of GDP per capita, domestic credit to private
sector by banks (as proxy for financial development (FD)) and government spending
on goods and services, foreign direct investment (FDI), trade openness (Opp) and
inflation rate (Inf). It is assumed that uit=ηi+vit. uit is the composite error term which
includes both individual specific effect (ηit) and transient shocks of standard error
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(vi,t). While α and β are the vector of unknown parameters to be estimated.
All variables appearing on the right hand side of equation (1) can be endogenous.
Endogeneity problem occurs when the error term is correlated with explanatory
variables. If study uses ordinary least square (OLS) in the presence of endogeneity
problem, then estimators are biased and inconsistent. To solve the problem of endogeneity, Arellano and Bond (1991) introduced instrumental variable method based on
Differenced Generalized Method of Moment. In this method, differenced equation
eliminates the individual fixed effect and study uses lagged level variables denoted
by Zi,t-s as instruments for endogenous variables. This study estimates the following
dynamic inequality equation
Ginii,t=βo+β1 Ginii,t-1+β2Xi,t+β3Ii,t+ηi+vit 				(2)
To eliminate country specific effect, equation (2) is transformed into first differences.
∆Ginii,t= β1∆Ginii,t-1+β2∆Xi,t+β3∆Iit+∆vi,t				(3)
The study uses vector of instruments Zi,t-s to tackle this problem using the following
moment conditions based on instruments. Zi,t-s
E [Zi,t-s (ui,t)] = 0 for s≥2; t = 3;…; T
Where Zi,t-s=[Ginii,t-i,Xi,t-i,Iit-i]
The difference equation (3) has still the potential problem of endogeneity, though
it has eliminated the country fixed effects. In small and finite sample, differenced
GMM suffers from weak instrumental problem and thus poor precision. Therefore,
Arellano and Bover (1995) and Blundell and Bond (1998) use System Generalized
Method of Moment that is an improvement over differenced GMM. In system GMM,
GMM is applied on system of equations which consists of first difference equation
(3) instrumented with lagged level variables and levels equation (2) instrumented
with differenced variables. System GMM is better than difference GMM because it
exhibits the smallest bias and variance. It is also a suitable technique for obtaining
efficient estimators because it also takes into account the serial correlation problem,
heteroscedasticity, omitted variable bias and causality problems (Arellano & Bover,
1995; Blundell & Bond, 1998).
Two assumptions are very important for the System GMM that the error terms
should be serially uncorrelated and for differenced equation, the error term should
not has second order autocorrelation problem. In other words, error terms in differenced equation have significant first order serial correlation (AR(1)) and insignificant
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second order correlation (AR(2)) because it implies that moment conditions used are
not valid. The Arellano-Bond tests for first order and second order serial correlation
are used. For addressing the problem of over-identifying restrictions, Hansen test is
used. For robustness check, the study additionally estimates the model using panel
random or fixed effect methods. The Hausman test is used to decide between random
and fixed effect models.

2.1 Variables description
The study uses income inequality (Gini coefficient) as a dependent variable. Here
we consider the Gini coefficient based on net income because it includes all transfers
and deductions. Gini coefficient is multiplied with hundred. Hence numeric value of
Gini coefficient lies between 0 and 100. If the value of Gini coefficient is 0, it shows
perfect equality of income distribution. It implies that all the individuals have equal
income. On the other hand, if it is 100 then this shows that one person has all the
income and it indicates perfect inequality of income distribution. The value of Gini
coefficient is calculated on the basis of Lorenz curve which is graphical representation
of income distribution.
Life expectancy at birth is a suitable and generally acceptable measure of population’s health (Rodgers, 1979; Leigh & Jencks, 2007). It is expected that the life
expectancy has positive impact on income inequality. As the life expectancy increases,
productivity of the worker increases, output increases and then income rises.
Average years of secondary schooling and average years of primary schooling are
taken as proxies for education. Education in the form of investment in human capital
enables workers to equip with skills and to find skilled based jobs. Therefore human
capital accumulation increases the supply of skilled workers, which decreases their
relative wage and thus helps in reducing income inequality.
GDP per capita is used as proxy for economic development (Choi, 2006, Shahbaz
& Aamir, 2008; Mughal & Diawara, 2011; Jauch & Watzka, 2011; Mushtaq et al.,
2014). Increase in per capita income enables people to save more, invest more and
earn more income. At initial stage of development, it increases income inequality
but at later stage it reduces income inequality.
FDI indicates the flow of capital among nations. The variable is taken in the form
of percentage of GDP (Tsai, 1995; Stringer, 2006; Figini & Gorg, 2006; Chintrakarn
et al., 2011). It is expected that FDI decreases inequality due to increase in demand
for abundant factor input which is labour in developing countries. This increases
employment, income and thus helps in reducing income inequality.
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Trade openness is the aggregate of exports and imports of goods and services
measured as a percentage of GDP (Reuveny & Li, 2003; Shahbaz & Aamir, 2008; Tian
et al., 2008). Trade openness has a negative impact on income inequality, i.e. due to
increase in the exports of factor abundant inputs it reduces the economic inequality.
Inflation is used as proxy for macroeconomic stability. Inflation measures the
changes in the consumer price index (Mushtaq et al., 2014; Shahbaz & Aamir, 2008;
Kai & Hamori, 2009; Shahbaz et al., 2007). It is generally expected that inflation has
a potentially positive impact on income inequality because inflation hurts more poor
than rich. Therefore it enhances income inequality.
Following Jaumotte et al. (2013); Beck et al. (2007) and Demirguc-Kunt and
Levine (2009), domestic credit to private sector by banks has been taken as proxy for
financial development. The variable has been taken in the form of percentage of GDP.
Financial development enables banks and other financial institutions to provide loans
to the poor to establish their businesses which decrease income inequality (Banerjee
& Newman, 1993). Furthermore, domestic credit to private sector by banks reduces
income inequality through employment channels. If banks give credit to private sector it increases investment which in turn increases employment and income levels.
Therefore the overall income inequality drops down. Lastly, the government spending
includes government expenditure on goods and services and has been taken in the
form of percentage of GDP). The increase in government’s investment on goods
and services in general and particularly on health and education sectors induces the
supply of human capital that may reduce the relative wage and income disparities
among the society.3

2.2 Data sources
The study exploits panel data of 31 developing countries for the time period,
1996 to 2015. The data for the variables such as life expectancy, GDP per capita,
foreign direct investment, trade openness and domestic credit to private sector by
banks and government spending have been taken from the World Development Indicators (WDI); whereas data on Gini coefficient have been taken from Standardized
World Income Inequality Database (SWIID). The data of average years of primary
schooling and average years of secondary schooling have been taken from Barro and
Lee (2013) database. The data for the years 2014 and 2015 is not available, rather it
has been extrapolated. Due to data limitations, thirty-one developing countries have
been selected for the analysis by following the World Bank classification.4 Descriptive
statistics of the variables are given in Table 1. According to Table 1, average value of
3 Correlation Matrix of all variables are given in appendix A
4 See Appendix B for the list of countries
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Table1: Descriptive Statistics
Variable

Obs.

Mean

Std. Dev.

Min.

Max.

Gini %

620

45.830

9.087

26.884

70.820

Life Expectancy (in years)

620

69.426

5.701

51.557

81.788

Primary Schooling (in years)

620

4.732

1.254

1.770

8.880

Secondary Schooling (in years)

620

2.942

1.357

0.800

6.870

lnGDPP

620

9.128

0.601

7.654

10.322

FDI%

620

3.901

4.058

-5.007

43.912

Rate of INF

620

9.477

12.442

-1.418

154.763

Rate of FD

620

44.386

29.945

1.385

166.504

Rate of Trade Openness

620

74.763

32.812

15.636

172.185

Government Spending (%GDP)

620

72.200

16.192

15.100

99.300

Source: Author’s own calculated

Gini coefficient is 45.83 % and the income inequality in developing countries ranges
from 26.88% to 70.82%.
Life expectancy a proxy of health index has mean value of 69.43 years with
standard deviation 5.70. It ranges between 51.56 and 81.79 years. Average years of
primary school education completed is 4.73 with standard deviation 1.25. It ranges
between 1.77 and 8.88. Similarly, average years of secondary school completed are
2.94 and its range is from 0.8 to 6.87. Average value or weightage of secondary school

Figure 1: Income Inequality (Gini) and Life Expectancy (le)
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completed is greater than the average value of primary school completed. For instance,
the range of average years of primary school completed is greater than average years
of secondary school completed in the selected developing countries.

Figure 2: Gini Coefficient (gini) and Average Years of Secondary School Completed (sec)

Table A given in appendix A provides the correlation among the variables. This
table shows the moderate correlation between health, education and Gini coefficient.
A scattered diagram of income inequality and life expectancy (Fig. 1) shows that
income inequality is decreasing with the increase in life expectancy or health index.

Figure 3: Income Inequality (gini) and lnGDP Per Capita (lnGDPp)
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Whereas scatter diagram of income inequality and average years of secondary
school completed (Fig. 2) indicates the negative relationship. This implies that human
capital accumulation in developing countries helps in reducing the overall income
inequality. Furthermore scatter plot of income inequality and lnGDP per capita (Fig.3)
shows that both variables are positively associated.

3. Data Analysis and Results
Firstly, the model is estimated with panel random and fixed effect methods.
Hausman test is run to decide between random and fixed effects, where the null
hypothesis is that the favored model is random effects against fixed effects. The
Hausman test statistics is 0.0061 which suggests that it is suitable to use fixed effects
model for estimation. Life expectancy and secondary school enrolment are the
important variables of interest. The dependent variable of the model is Gini coefficient, a measure of income inequality. When variables are analyzed by fixed effect
estimation, life expectancy, secondary schooling, foreign direct investment and trade
openness are negatively related with income inequality, which indicates that all these
variables decrease income inequality. Due to endogeneity problem in the variables,
heteroscedasticity and autocorrelation problem, results of fixed effect model may be
biased. Therefore the study employs system GMM and the results are presented in
Column 2 of Table 2.
The life expectancy has negative and statistically significant impact on income
inequality. This means that an increase in life expectancy or health is related to a
decrease in income inequality. Generally speaking, higher life expectancy increases
the overall productivity and income of the labor force that mitigates the economic
inequality. This finding is consistent with the existing literature (Deaton, 2003; Mellor
& Milyo, 2001; Biggs et al., 2010).
The coefficient of secondary schooling is negative and statistically significant at
5% level of significance which means that a unit increase in average years of secondary schooling completed is associated with decrease in income inequality and vice
versa. Education increases the skills and competencies of individuals and enhances
the opportunities of getting a higher salaried job. That implies that a more educated
society holds greater welfare. In this manner, average year of secondary schooling
leads to lower income inequality in developing nations.
Magnitude of the coefficient of primary schooling tells us that a unit increase in
average years of primary education completed increases income inequality by 0.417
percentage points and the estimated coefficient is found to be statistically significant
at 1%. The result is comparable with previous findings by Barro (2000), Alderson
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Table 2: Estimation Results of Developing Countries with Income Inequality
Dep. variable: Gini index
Variables

Fixed effect

System GMM

Life Expectancy

-0.752*

-0.110**

(0.000)

(0.018)

1.331**

0.417***

(0.011)

(0.071)

-3.586*

-0.330**

(0.000)

(0.044)

-0.341

1.299*

(0.757)

(0.006)

-0.023

-0.036**

(0.480)

(0.025)

-0.017***

-0.0074**

(0.062)

(0.035)

0.037*

0.006*

(0.000)

(0.101)

0.014

-0.002

(0.293)

0.253

0.0004

-0.004

0.966

(0.442)

………

0.854*

Primary schooling
Secondary schooling
Ln(GDP per capita)
FDI
Trade openness
Inflation
Government Spending
FD
Gini-1

(0.000)
Constant

97.559*

4.368***

(0.000)

(0.100)

Number of observations

620

589

Number of countries

31

31

Sargan test

1.000

AR(1)

0.004

AR(2)

0.078

Note: Numbers in parenthesis are standard deviation and, (*), (**) and (***) denotes statistical
significance at 10%, 5% and 1% significance level, respectively.

and Nielson (2002), Sylwester (2003), Wells (2006), Mughal and Diawara (2011) and
Checchi (2003). Summing up, in general, increase in average years for completing
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primary education has a positive impact on income inequality. We may conclude
that the opportunity cost of time spent on completing primary education is high.
The coefficient of natural log of GDP per capita is positive and statistically significant at 10% level of significance. Similar results have been obtained by Kai and
Hamori (2009), Shahbaz and Aamir (2008), Tian et al. (2008) and Mushtaq et al.
(2014). We may conclude that for developing economies, the early stages of economic
development leads to increase in income inequality (Kuznets, 1955).
Foreign direct investment (FDI) is negatively related with income inequality. This
means that an increase in FDI is related to a decrease in income inequality. This
result is also supported by Chintrakarn et al. (2011). FDI is related to a decrease in
income inequality by utilizing the surplus amount of low-skilled workers in developing
countries.
Trade openness is negatively related with income inequality. The Heckscher Ohlin
model states that an increase in trade liberalization benefits the abundant factor of
production by shifting income towards it. For example, developing countries are rich
in labor; therefore they produce and export labor intensive goods. It increases the
employment opportunities, which reduces wage dispersions and economic inequalities
(Bourguignon & Morrisson, 1990). Furthermore, trade openness in many developing
countries, boosts the real incomes of the unskilled labor force, thereby helping to
reduce income inequality and poverty (Anderson, 2005).
The coefficient of inflation is positively related with income inequality. This
implies a rise in inflation is identified with an increase in income inequality and vice
versa. Similar results have also been obtained by Albanesi (2007), Laidler and Parkin
(1975) and Fischer and Modigliani (1978). Inflation worsens income inequality in
different ways. For example, an increase in inflation rate effects the poor more than
the rich, hence number of poor might also increase as an after effect of inflation in
the country, which may enhance income inequality. Furthermore, greater inflation
is related to decrease in investment from production side and it might prompt low
economic growth and reduction in employment creation. Due to this reason, demand
for and real returns to labor might diminish bringing about worse distribution of
income in real terms. Moreover, people with fixed nominal incomes may not be able
to compensate for the inflationary shocks, their real income thus decreases. However, at the same time real property owners with durable assets (such as land, housing,
buildings, etc.) may benefit due to increase in their assets’ prices thus leading to an
unequal distribution of income (Budd & Seiders, 2004).
Domestic credit to private sector by banks or financial development (FD) is nega-
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tively (though insignificantly) related with income inequality. This may imply that as
financial market develops, the credit constraints faced by low income agents alleviate,
which in turn helps to reduce poverty as well as income inequality. The result is in line
with the previous findings by Galor and Zeira (1993), Banerjee and Newman (1993),
Beck et al. (2007), Kappel (2010), Barro (2000), Batabyal and Chowdbury (2015)
and Baligh and Pirace (2012). However, literature indicated ambiguous relationship
between financial development and income inequality on pure statistical grounds.
Similarly, government spending also affects income inequality negatively but insignificantly. We may conclude that increase in government spending by 1% reduces income
inequality by 0.002 percent. This implies that government investment policies in other
developing countries may help in reducing income disparities among the masses.

4. Concluding Remarks
The key objective of this paper is to investigate the impact of human capital on
income inequality in the given developing economies. As much of the literature advances education when considering the effect of human capital on economic inequality, this paper fills an important gap by splitting human capital into two important
factors i.e. education as well as health. Health and education are the main variables
of interest for our study. The coefficients of health (life expectancy) and education
(secondary school completion years) are found to be negative and statistically significant at 5% level. Indeed, our analysis suggests that education and health are the two
most important factors that may help in reducing income inequality in the selected
developing countries. Intuitively, the result obtained might also be applied for other
developing economies with similar socio-economic profiles.
The result has a number of policy implications that may motivate future research.
Much of the policy effort so far has been directed at promoting and expanding education and health services. As this occurs, the supply of human capital increases and
the income inequality drops down, potentially. However, it would be remarkable to
empirically examine the impact of inclusive health and inclusive education on income
inequality for future research.
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Appendix B
Table B: List of Developing Countries
1

Brazil

17

Kazakhstan

2

Bolivia

18

Moldova

3

Bulgaria

19

Mongolia

4

Chile

20

Namibia

5

Colombia

21

Pakistan

6

Costa Rica

22

Peru

7

Czech Republic

23

Philippines

8

Egypt

24

Romania

9

El Salvador

25

Russian Federation

10

Estonia

26

South Africa

11

Ghana

27

Thailand

12

Guatemala

28

Tunisia

13

India

29

Turkey

14

Indonesia

30

Ukraine

15

Iran, Islamic Rep.

31

Uruguay

16

Latvia

