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Economists are increasingly focusing on the links between inequality and economic growth1. This
growing literature, though sometimes contradictory, has highlighted a material relationship. Yet, few
authors have thoroughly analysed the intermediaries of this interaction. One of the key determinants
usually put forth is human capital. This seems only natural as the role of human capital for growth is
now well established.
Our work builds on this literature to provide a more comprehensive analysis of the link between
inequality, human capital, and growth. To avoid the common variable selection pitfall, we rely on
well-established statistical analysis methods and a large dataset to conduct our study. We then
construct aggregated inequality and education indices to highlight the links between inequality,
human capital, and growth.
We find that income inequality is highly negatively correlated with the level of human capital – as
measured by this educational composite index – even once a country’s level of economic
development is taken into account. With this framework, we also find the level of human capital to
be a good predictor of a nation’s long-term growth. This suggests that economic inequality could
deteriorate growth prospects by undermining the quality of education reached and hence the
accumulation of human capital.
Surprisingly, intergenerational immobility2 does not seem to explain how income inequality translates
into a lower level of human capital, as we find a weak correlation between a high level of economic
inequality and intergenerational immobility. However, both factors seem to negatively affect human
capital accumulation.

Inequality and human capital
Wealth and Income inequalities
To understand economists’ growing interest in inequality one should keep two points in mind. First,
inequality has been growing in most advanced economies, as well as in many developing countries,
for several decades. This is obviously a source of concern for many and makes understanding the effects
of inequality a major goal. Second, we now have a much greater access to data on income and wealth
inequality, which makes studying inequality both easier and more accurate.
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More precisely, we focus our analysis on GDP per capita, and consider its growth rate.
The absence of movement within or between social classes and occupations, the change occurring from one generation
to the next.
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There are several ways to gauge this increase in inequality. For instance, the IMF recently stated that in
the period “1990–2012, market income inequality in advanced economies increased by an average of
5¼ Gini points”3. The Gini coefficient measures income inequality on a scale from 0 to 100, and given
the low sensitivity of the indicator, this is a dramatic increase. Similarly, these economies have seen a
surge of the share of the top 1% and a “middle class squeeze” 4. But inequality within countries is even
more spectacular when it comes to wealth inequality5. The US economy is an enlightening example of
the phenomenon: in 1978 the 1% wealthiest individuals owned 22% of total wealth, in 2012 it skyrocketed
to 40.1%6. Given both the levels and current trends, it is no surprise that many authors are examining this
issue.
Furthermore, we now have access to much more detailed and accurate data on inequality, allowing
us to study inequality in most countries. Many other forms of progress could be cited here, but one of
the greatest contribution on this part is the recent progress in differentiating “market inequality” and
“net inequality” when it comes to income7. The former considers income before taxes and transfers
whereas the latter takes taxes and transfers into account. The distinction between these two indicators
of inequality is crucial as only net inequality affects the economy. This is an important conceptual
milestone in understanding inequality and its consequences. It is one of the factors that has lead the
IMF to take such a strong stance on the issue of inequality.

Human capital
Human capital is very difficult to define precisely as a concept, even though it has been used for
decades now. There is no consensus on what human capital should represent or how it should be
measured. A reasonable definition would see human capital as an aggregate of all the factors that
make human beings productive: education, health, professional skills, etc. However, this would be very
difficult to evaluate in practice and most authors narrow their analysis to very specific and partial
indicators – typically, the number of years at school.
We decided to use a more comprehensive approach to human capital – though necessarily limited –
and to use “education” as a proxy. Now, what do we call education? Is it the share of the adult
population that has achieved secondary education? Is it the number of years spent in class? Obviously
this should be taken into account. But the scope is limited as it only accounts for the quantity of
education, and as frequently pointed out by the OECD, quality of education is just as important as
quantity. We therefore propose a methodology accounting for both quality and quantity of education.

Intergenerational mobility
Intergenerational mobility has today a high symbolic value in most western countries. The idea is that
one’s chances to succeed in life should not depend too much on one’s socioeconomic background.
This appears as a fundamental of any meritocratic society. Yet, little progress has been made so far in
quantifying the link between inequality and intergenerational mobility. If one may assume that low
social mobility will lead to high inequality, does the reverse relationship hold? Is it more difficult to climb
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the social ladder in an unequal society? The lack of adequate data has long made such an analysis
delicate.

Economic consequences
It is likely that one of the key aspects of this study, the economic consequences of the rise of inequality,
could be substantial. At this point, one should bear in mind that inequality and human capital are to be
seen only as long term determinants of economic growth. The goal of this analysis is not to predict
growth in the next quarter. However, as we will see, one may think that as inequality undermines the
accumulation of human capital, it deteriorates long term perspective for growth.

Measuring these concepts
Starting from the various forms of inequality
There are many ways of measuring inequality. The first distinction to be made is between income
inequality and wealth inequality. As we saw above, both are material. However, both forms of inequality
co-exist at different levels in a given country. Moreover, there are multiple ways of measuring both forms
of inequality: Gini coefficients, income or wealth ratios (mean to median, top 10% to bottom 10%, etc.),
share of the top 1%, Atkinson coefficients, etc.
The question is therefore how to make sense of all these partial variables. We decided to resort to a wellestablished statistical tool (Principal Component Analysis) to construct an aggregate indicator
capturing as much information as possible with a single variable. One of our side results is that income
inequality is what truly matters when it comes to the accumulation of human capital, rather than wealth
inequality. From this point onward, the expression “inequality” will therefore refer to this aggregated
income inequality indicator that we constructed.

To intergenerational mobility
Our analysis here is based on the OECD’s Programme for International Student Assessment (PISA), a
triennial international survey that aims to evaluate education systems worldwide. The PISA database
allows us to evaluate the education gap resulting from the differences in socioeconomic background.
More precisely, we computed the difference between the average result of the lowest socioeconomic
quartile to the average result of the highest quartile. Our final variable is re-scaled by dividing this
difference by the square of the overall average result, for cross-national comparability.

And education
Education is probably the most difficult concept to quantify in this study. As mentioned earlier, one
should first distinguish between education quality and quantity. If the importance of the latter seems
natural, there is growing evidence that education quality is a defining factor of the overall performance
of an educational system. Moreover, both aspects may be measured by numerous indicators: test
scores, education spending, educational attainment of adults, number of years of schooling, etc. We
therefore decided to use the same methodology as we did for inequality. We then obtain an aggregate
indicator that we feel confident calling “education”.
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How material is the effect?
Inequality and Education
When considering the link between inequality and education8 – or human capital – there are two
aspects to consider. The first is the evolution within countries, the second is the difference between
countries. We gathered data on 47 countries, mostly OECD countries, for the period 2000-2015 and find
that for both aspects the relationship is material. For the first part, we compute a fixed effects model on
panel data, controlling for differences between countries, with results in the table below. The effect of
inequality is significant both statistically and from an economic viewpoint. Please note that the
extremely high R² below results from the country fixed effects. Standard error is in brackets: the result is
significant at any confidence level.

Dependent variable:
Education
Inequality
Country Fixed Effect
Adjusted R²
Sample Size

-0.31
(0.047)

-1.15
(0.046)

Yes
0.98
654

No
0.50
654

Let us now consider how inequality in the beginning of the millennium translates into differences in
human capital today. Please note that the regression below does not factor in the large differences in
GDP, which account for a significant part of human capital differences – when GDP is taken into
account the relationship remains significant.

Early inequality and today's education
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The variables “inequality” and “education“ are computed by the author. The methodology for the computation is
explained page 3.
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Intergenerational mobility and Education
When it comes to intergenerational mobility9, there seems to be a clear correlation between education
quality and equity. This suggests that poor social mobility is associated with a lower level of human
capital across the 65 countries of the sample. We display below the gap between actual PISA score
and the score as predicted by GDP10, as a function of intergenerational immobility. Only three countries
significantly deviate from the regression line: these are gas and oil producers whose predicted
educational performance is biased upward – relatively to their development level.

GDP Adjusted PISA Score and intergenerational mobility
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Education and Growth
Finally, we get to the relationship between growth and education. As the graph below shows rather
strikingly, the education level is a good predictor of long term growth – the average growth rate over
the sampling period – for countries that belong to the same income group.

Average growth over the period
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Intergenerational mobility here refers to the indicator computed by the author as explained page 3.
The score predicted by GDP is the result of a linear regression model of the PISA score on GDP per capita. We then
compute the difference between the actual score and the score expected for that country’s level of economic development.
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Conclusion
Our methodology provides an assessment of a country's long term growth prospect based on its levels
of inequality, intergenerational immobility, and human capital. This approach makes it possible to define
inequality and education indices in a somewhat comprehensive way. One of the significant benefits is
to avoid the common variable selection pitfall.
We show that high levels of income inequality and intergenerational immobility are associated with low
educational performance. In turn, we show that education – or human capital – is a strong predictor of
a nation’s long-term economic growth.
To the extent that GDP per capita and GDP growth are amongst the main determinants of the credit
rating provided by rating agencies, our work suggests that countries with the lowest levels of inequality
should benefit from a positive adjustment of their ratings.
Our study is also another example of the need to look beyond aggregate production data and consider
the nature of a nation’s GDP and growth. As shown above, some countries have a per capita GDP
completely disconnected to their actual level of educational performance – and human capital.
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