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1. INTRODUCTION 

It is a well-known fact that there is a strong and positive relationship 
between education and income. Gary Becker (1964) in his human capital theo-
ry, demonstrated that gaining education improves an individual’s abilities and 
competencies, as well as their productivity. Higher productivity contributes 
to higher wages in a competitive labor market because wages match work-
ers’ productivity. This suggests that a more educated population has a higher 
standard of living. This theory has been the subject of increasing scientific 
research since its conception. Numerous empirical and theoretical studies have 
been generated as a result of both supporting and opposing viewpoints. The 
recognition of a causal relationship between education and earnings is now 
a well-established fact, and it is one of economics’ most significant achieve-
ments (Teixeira, 2014)1. When it comes to the relationship between income 
inequality and educational attainment, however, things are less evident.

On the one hand, rising income inequality could stimulate education in-
vestments by increasing the return on investment. As a consequence of increas-
ing returns, Topel (1997)2 observes a faster skill accumulation. This increase 
in skill supply could potentially help to offset the rise in inequality. Increased 
income inequality, on the other hand, has an effect on the resources available 
to households to pay for education. According to the intergenerational theory, 
income and education distributions are perfectly correlated. This means that 
barriers such as liquidity constraints and family history may prevent people at 
the bottom of the income distribution from investing in education. If the inter-
generational mechanism persists, the same segment of the population would be 
stuck in low levels of education and income for many generations.

1.1 SIGNIFICANCE OF THE STUDY

This paper investigates whether educational inequality can explain in-
come inequality across countries. The aim of this study is to see if educational 
disparities can explain income disparities across countries. It adds to the body 
of knowledge on this subject by incorporating more recent cross-sectional data 

1  Teixeira, P.N., Gary Becker’s early work on human capital – collaborations and distinc-
tiveness. IZA J Labor Econ 3, 2014, 12
2  Topel, R. H., Factor Proportions and Relative Wages: The Supply-Side Determinants of 
Wage Inequality. Journal of Economic Perspectives, 11(2), 1997, 55-74.
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from multiple datasets into a single model that attempts to explain the relation-
ship between income inequality and educational attainment.

1.2 LIMITATIONS OF THE STUDY

One limitation is that in a multiple linear regression model, reducing the 
omitted variable bias, including more variables, or refining the variables can 
result in more concise results. Therefore, for future research it is recommended 
to introduce other variables in the models which will contribute to more ac-
curate results. Another issue the model faced was a lack of available data; for 
example, the Gini coefficients for 2015 for two OECD countries (Mexico and 
New Zealand) were lacking, so they had to apply data from the following or 
second year, i.e., Gini coefficients for Mexico were taken from 2016 and 2018, 
and for New Zealand from 2017 and 2018. Finally, adding more observations 
and refining the variables will improve the models in the future.

1.3 RESEARCH QUESTION AND RESEARCH HYPOTHESES

The study will try to portray the relationship between income inequality 
and education attainment by testing the hypotheses of their causal relationship.

The research question that will be answered after the analysis is: There 
is a causal relationship between income inequality and education.

Following are the four hypotheses that this study tends to explore:
1. Educational attainment did not affect the income inequality in 2015 in 

the OECD countries. 
2. Educational attainment did not affect the income inequality in 2018 in 

the OECD countries. 
3. Income inequality did not affect educational attainment in 2015 in the 

OECD countries. 
4. Income inequality did not affect educational attainment in 2018 in the 

OECD countries. 

2. LITERATURE REVIEW

The literature which focuses on the analysis of the impact of income 
inequality on educational attainment can be divided into two categories: mac-
roeconomic and microeconomic approach. Both groups, however, seek to pro-
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vide evidence and/or theoretical support for the idea that an unequal society 
can harm educational investments.

Studies using the macroeconomic approach, examine the more general 
relationship between inequality and growth, and consider education as a key 
factor in boosting growth. For example, Galor and Zeira (1993)3 and Banerjee 
and Newman (1993)4 come to the same result that the initial distribution of 
wealth shapes the pattern of educational choice both in the short and long run. 
Perotti (1993)5 concludes that the correlation between income distribution and 
educational decisions has strong empirical support, i.e., more equitable soci-
eties have higher rates of education expenditure. Filmer and Pritchett (1999)6 
conduct an empirical study for 35 countries using household surveys, which 
shows that the poverty index, which is a metric for a household’s economic 
status, is linked to lower educational achievement in the poorest 40% of the 
population. Checchi (2003)7 looks into the matter using an unbalanced panel 
of 108 countries from 1960 to 1995. His findings are that there is a strong neg-
ative relationship between income inequality and enrollment in secondary ed-
ucation, especially in the female population. These findings support the theory 
that low-income families are unable to educate their children.

Studies using the microeconomic approach analyze how family income 
affects children’s educational outcomes. The premise of this line of research 
is that rich parents may spend more on their children’s education – or have 
unrestricted access to credit – than poor parents, and that these expenditures 
result in better results for their children. Despite its intuitive nature, the theory 
has not been supported by research: results vary from a modest to no impact 
of parental income on children’s educational attainment. Since other variables, 
such as parents’ education and capacity, can influence both family income and 
children’s outcomes, the income variable is endogenous. As a result, the find-
ings of these studies are more accurate than those of macro studies.

3  Galor, O., & Zeira, J., Income Distribution and Macroeconomics. Review of Economic 
Studies, 60(1), 1993, 35-52
4  Banerjee, A. V., & Newman, A. F., Occupational Choice and the Process of Development. 
Journal of Political Economy, 101(2), 1993, 274-298.
5  Perotti, R., Growth, Income Distribution and Democracy: What the Data Say. 1(2), 1993, 
149-187.
6  Filmer, D., & Pritchett, L., The Effect of Household Wealth on Educational Attainment: 
Evidence from 35 Countries. Population and Development Review, 25(1), 1999, 85-120.
7  Checchi, D. (2003). Inequality in Incomes and Access to Education. A Cross-country Anal-
ysis (1960-95). Labour, 17(2), 153- 201.
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Carneiro and Heckman (1998)8 analyze the two most popular interpre-
tations of the empirical evidence showing variations in college participation 
rates across income groups: (i) short-run credit constraints and (ii) long-term 
factors promoting cognitive and non-cognitive child capacity, such as family 
history and parental resources in a child’s formative years. They show that 
parental income has little impact on college enrollment after adjusting for stu-
dent test scores (a proxy for innate ability), while for credit restrictions there 
is also no evidence that it makes a difference in college enrollment. Ellwood 
and Kane (2000)9 analyze how family history affects college enrollment in the 
United States. When controlling for high school accomplishments, however, 
the authors found no impact. Akee et al. (2010)10, on the other side, show that 
improvements in a family’s permanent income increase overall child outcomes 
in terms of educational achievement at ages 19 and 21. Chevalier et al. (2005)11 
look if permanent income matters in children’s educational achievement, using 
the father’s trade union membership and father’s occupational status as instru-
ments for income, and find a significant relationship between the two. Loken 
(2007)12 uses the 1970s and 1980s Norwegian oil boom, which only influenced 
a few regions of the country, as a proxy for increases in household income 
unrelated to parental characteristics. She discovers that parents’ wealth has no 
effect on their children’s educational attainment.

The literature reviewed yields inconclusive findings regarding the rela-
tionship between income inequality and educational attainment. The results of 
the micro-studies vary from a modest impact to no impact of income on edu-
cational attainment. However, when evaluating these findings, one has to keep 
in mind that the causal path can go both ways: inequality can affect education, 
but education can also impact inequality. For this reason, this paper analyzes 
the relationship between income inequality and educational attainment for the 
OECD countries in both directions.

8  Carneiro, P., & Heckman, J. J., The Evidence on Credit Constraints in Post-Secondary 
Schooling. The Economic Journal, 112(482), 2002, 705-734.
9  Ellwood, D., & Kane, T., Who Is Getting a College Education? Family Background and 
the Growing Gaps in Enrollment. In S. Danziger, J. Waldfogel, & N. Y. Foundation (Ed.), Se-
curing the Future: Investing in Children from Birth to College, 2000
10  Akee, R. K., et al., Parents’ Incomes and Children’s Outcomes: A Quasi-Experiment. 
American Economic Journal: Applied Economics, 2(1), 2010, 85-115.
11  Chevalier, A., et al., The Impact of Parental Income and Education on the Schooling of 
Their Children. WP05, Institute for Fiscal Studies, 2005
12  Loken, K. V., Family Income and Children’s Education: Using the Norwegian Oil Boom 
as a Natural Experiment. Labour Economics, 17(1), 2007, 118-129.
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3. RESEARCH METHODOLOGY

The data used in this study is secondary data gathered from a vari-
ety of databases. The Gini coefficients at the country and zip-code level ob-
tained from the OECD database and the Index Mundi database, will be the key 
variable for reflecting income inequality. The variables for education attain-
ment are collected from the Programme for International Student Assessment 
(PISA)13 dataset. A limitation of these datasets is the incomplete data in terms 
of countries and years.

A country-wide and zip-code level Gini coefficient (also known as a 
Gini index) is used to calculate income inequality. The Gini coefficient is a 
common summary measure of the degree of inequality. It’s derived from the 
Lorenz curve, which shows the cumulative proportion of the population on the 
horizontal axis and the cumulative proportion of expenditure or revenue on the 
vertical axis, and rates the population from poorest to wealthiest. Since it meets 
the criteria for what makes a good indicator of income inequality, the Gini co-
efficient is the most commonly used single measure of inequality (Haughton & 
Khandker, 2009)14.

In order to measure educational attainment, results from the PISA data-
set will be used from the last two examinations, in 2018 and in 2015. Gini 
coefficients from those two years are collected for comparison as well. The re-
lationship between the variables will be demonstrated using empirical research 
methods.

4. EMPIRICAL RESULTS

This study investigates the question of whether educational inequality 
explains income inequality, but also whether income inequality explains ed-
ucational attainment. It does so empirically through the use of simple regres-
sion. The general empirical models can be, however, expressed as follows:

Linear regression models for the impact of educational attainment on 
income inequality: 

Gini2015 = β0 + β1PISA2015+ε

Gini2018 = β0 + β1PISA2018+ε

13  PISA, Worldwide Ranking, https://www.oecd.org/pisa/
14  Haughton, J., & Khandker, S. R., Handbook on poverty and inequality, Washington, DC: 
World Bank, 2009.
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Linear regression models for the impact of income inequality on edu-
cational attainment: 

PISA2015 = β0 + β1Gini2015+ε

PISA2018 = β0 + β1Gini2018+ε

Income Inequality is measured through the Gini coefficient. This met-
ric measures how far a country’s income distribution deviates from perfect 
equality, with 0 representing perfect equality, which means that every section 
of the population has an equal share of income (for example, the poorest 20% 
of the population has 20% of the income available, and the poorest 40% of the 
population has 40% of the income available, etc.). On the other hand, a value 
of 100 denotes perfect inequality, in which all of the wealth is distributed to a 
single household. While not ideal, it is commonly used because it possesses 
four highly desirable characteristics: anonymity, scale independence, popula-
tion independence, and the transfer principle (Todaro and Smith, 2012)15. The 
Gini Coefficient is calculated using household surveys and is retrieved from 
the OECD and Index Mundi databases. It is obtained from the years 2015 and 
2018, or the most recent available year if no data for those years is available. 
This is a case for missing data for two OECD countries, Mexico and New Zea-
land, which have missing data for 2015, therefore the Gini coefficients from 
2016 and 2017 are taken respectively. This index ranges from 0 (indicating a 
uniform distribution of achievement) to 1 (indicating a wide range of achieve-
ment) (indicating that only a single individual had a non-zero achievement 
score). The Gini index was multiplied by 100 (Petcu, 2014)16.

Educational Attainment is measured through the PISA scores. The ac-
ademic achievement of children was assessed using standardized tests in math, 
reading, and science. PISA’s achievement tests are explicitly designed to allow 
for cross-national comparisons of academic achievement. PISA varies from 
other international student success assessments in that it focuses on technical 
abilities rather than program understanding or mastery. The survey organizers 
combined the results of the achievement assessments into a single ranking. All 
assessments were conducted at the country level, using participant-level math, 
science, and reading achievement metrics from all five PISA rounds. The data 

15  Todaro, M.P., Smith, S.C., Economic Development. Boston, MA: Pearson, 2012
16  Petcu, C., Does Educational Inequality Explain Income Inequality Across Countries? Hon-
ors Projects. Paper 125. 2014.
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are collected from a random sample of 15-year-olds from all OECD countries 
for the years 2018 and 2015. 

The sample for developing countries includes all 37 OECD countries, 
some more developed, and some less developed countries.

Table 1 presents descriptive statistics for the variables used in this study. 
The mean Income Gini for the OECD countries for 2015 is 0.325 and for 2018 
it is 0.321, whereas the mean PISA results for 2015 is 490.65 and for 2018 it 
is 488.27.

Table 1: Summary Statistics of the Data

Table 2 below shows the results for the OECD countries from the sim-
ple regression analysis. The dependent variable is the Income Gini and the 
independent variable is the PISA result from 2015. 

The simple regression model for this relationship is represented as 
follows: 

Gini2015 = 0.91 - 0.0012*PISA2015

This in other words says that, in 2015, for every point of increase in the 
PISA score, the country’s Gini coefficient decreased by 0.0012 (there is a drop 
in income inequality by 0.12%).
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Table 2: Simple regression on the correlation between Gini2015 and 
PISA2015

Overall, this model is a good fit as it is able to explain 34.45% of the vari-
ability in income inequality for the year 2015. The coefficient for PISA2015 is 
negative and significant, and impacts income inequality as would be expected.

Table 3 represents the same relationship as Table 2, only for the year 
2018. The simple regression model for this relationship is represented as 
follows: 

Gini2018 = 1.21 - 0.0018*PISA2018

This means that in 2018, for every point of increase in the PISA results, 
the country’s Gini coefficient decreased by 0.0018 (0.18% decrease in income 
inequality).
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Table 3: Simple regression on the correlation between Gini2018 and 
PISA2018

The same model for 2018 has much stronger goodness of fit as it is able 
to explain 50.55% of the variability in income inequality. The coefficient for 
PISA2018 is negative and significant, and impacts income inequality as would 
be expected. We would reject the null hypothesis that PISA2018 does not af-
fect Gini2018 at the 0.1% significance level, or in other words, the increase in 
educational attainments for 2018 has affected the income inequality to drop in 
that same year.

Table 4 represents the opposite direction of the relationship between 
income inequality and educational attainment, only this time as a dependent 
variable is taken the PISA score for the OECD country for the year 2015, while 
as an independent variable is taken the Gini coefficient for that same country 
and that same year. The simple regression model is represented as follows: 

PISA2015 = 584.25 - 288.36*Gini2015

This means that in 2015, for one unit of increase in the Gini coefficient, 
the country’s PISA score decreases by 288.36 points.
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Table 4: Simple regression on the correlation between PISA2015 and 
Gini2015

R-squared shows that 34.45% of the PISA results in 2015 can be ex-
plained by the Gini coefficients for the OECD countries. The relationship be-
tween the Gini coefficients 2015 and the PISA results in 2015 is statistically 
significant, which means that we would reject the null hypothesis that Gini2015 
does not affect PISA2015 at the 0.1% significance level. 

Table 5 represents the same relationship as Table 4, only for the year 
2018. The simple regression model for this relationship is represented as 
follows: 

PISA2018 = 577.85 - 279.13*Gini2018

Or in other words, in 2018, for every point of increase in the Gini coef-
ficient, the country’s PISA result decreases by 279.13 points.
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Table 5: Simple regression on the correlation between PISA2018 and 
Gini2018

The same model for 2018 has much stronger goodness of fit as it is able 
to explain 50.55% of the variability in educational attainment. The coefficient 
for PISA2018 is negative and significant, and impacts income inequality as 
would be expected. The coefficient of Gini is statistically significant as the 
t-statistics is greater than the critical value. We would reject the null hypothe-
sis that Gini2018 does not affect PISA2018 at the 0.1% significance level, or 
in other words, we can say that the increase in income inequality for 2018 has 
affected the educational attainments to drop in that same year.

From these results, we can conclude that in the simple regression mod-
els, the PISA results which are a representation of the educational attainment 
of a respective OECD country, have a negative correlation with the Gini coef-
ficients of those countries. The same is true in the opposite direction. 

This means that in the simple regression model improving the educa-
tional attainment in the countries decreases income inequality. Also, a decrease 
in the level of income inequality increases the educational attainment of that 
country. There is a scatter plot to show this correlation. 
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Table 6: The relationship between the Gini index and PISA results in a 
scattered plot graph
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The model has 37 observations, but the probabilities of other factors af-
fecting income inequality, as well as educational attainment, are high in single 
regression models. Thus, to obtain a deeper understanding of the relationship 
between educational attainment and income inequality, multiple regression 
models might result in more precise findings. To begin with, average PISA 
achievement is just one indicator of an education system’s success, and the 
achievement tests on which the findings in this study are based are low-stakes. 
Modeling that suggests that changes in PISA scores are related to real-world 
outcomes such as economic growth (Hanushek & Wößmann, 2010)17 counters 
this concern. Therefore, for future research, GDP growth can be introduced as 
a variable when comparing the PISA scores.

17  Hanushek, E. A., Wößmann, L., The high cost of low educational performance: The long-
run economic impact of improving PISA outcomes. Paris: OECD Publishing, 2010.
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5. DISCUSSION

Educational achievement is one of the best predictors of an individual’s 
wealth, implying that decreasing educational inequality would reduce income 
inequality. All other things being equal, economic theory predicts that as in-
come inequality rises, so will educational achievement inequality. According to 
empirical projections, as income inequality rises, so does educational achieve-
ment inequality. Economic theory also assumes that, all things being equal, a 
rise in educational attainment would lead to a rise in earnings inequality.

From the findings in the simple regression models of this study, we 
conclude that all four null hypotheses are rejected. The rejection of all the 
hypotheses indicates that educational attainment has a negative relationship 
with income inequality and also the same is true in the opposite direction - in-
come inequality has a negative relationship with educational attainment. These 
results are consistent with a larger body of research that has challenged the 
importance of educational policies on income inequality. 

Since the study is only concerned with correlations between patterns 
in achievement and inequality for the same periods, these findings should not 
be interpreted as proof of causation. In this regard, it is unclear if inequality 
causes poor performance or whether poor performance restricts countries’ abil-
ity to concentrate more closely on inequality issues. Similarly, the connection 
between excellence and inequality may be a proxy for other variables. Social 
structure, rather than education structure, may be to blame for these outcomes, 
though previous research indicates this is impossible (Dupriez & Dumay, 
2006)18. Changes in funding between schools or between regions within coun-
tries are more likely to be the cause of these findings (Owens et al., 2016)19. 
Similarly, changes in school-to-school or regional differences in school quality 
may explain these results (Parker et al., 2018)20.

18  Dupriez, V., Dumay, X., Inequalities in school systems: Effect of school structure or of 
society structure? Comparative Education, 42, 2006, 243–260.
19  Owens, A., et al., Income segregation between schools and school districts. American Ed-
ucational Research Journal, 53, 2016, 1159–1197.
20  Parker et al., Inequity and Excellence in Academic Performance: Evidence from 27 Coun-
tries, American Educational Research Journal, 55(4), 2018, 836-858.
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CONCLUSION AND RECOMMENDATIONS

In conjunction with an increasing body of cross-sectional empirical 
studies, this paper provides convincing evidence that there is a negative cor-
relation between average academic achievement and inequality. For policies 
that encourage decentralization, school choice, privatization, and segregation, 
this is an issue. Future research and theory, on the other hand, would need 
to clarify why this negative relationship persists and under what social cir-
cumstances it exists. There is also a strong need for further research into how 
changes in variance at different points in the achievement distribution impact 
average achievement. Simply put, research is needed to decide whether and 
when policies aimed at the poorest half of the population are most successful. 
Researchers must understand what factors are at work in certain countries that 
cause shifts in variance over relatively short periods of time. To unpack the 
various structures and policies that lead to increases or decreases in inequality, 
a more in-depth study of countries that have seen large changes in achievement 
and inequality is required (Parker et al., 2018).
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