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Introduction
• Acquired and useful abilities of individuals are a fundamental source of wealth

and economic progress of a country (Smith, 1776).

• Romer (1990) argues that human capital is essential in generating new ideas for
the type of technological progress needed for growth.

• A poor country can grow faster than a richer country through accumulating
more human capital than what it has initially (Mankiw et al. 1992).

• what happens if human capital is constrained by the environment?

• The World Health Organization (WHO) estimates that more than half the
world’s population is exposed to unsafely managed water, inadequate
sanitation and poor hygiene, resulting in about 827,000 deaths each year
(WHO 2020).

• In all, WHO estimates 13.7 million deaths, representing 24 percent of all
global deaths, are linked to environmental factors each year (Prüss-Üstün
et al. 2016).
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Note:
• This paper focus on the number of life years lost due to morbidity and mortality

resulting from disease burden due to air pollution from solid fuels and ambient
ozone, unsafe water and sanitation, soil and water pollution from chemicals or
biological agents, anthropogenic climate change, and ecosystem degradation

• This is generally called environmentally related disability-adjusted life
years(DALYs)

• and in this paper, we call it Environmentally related impact on health (EIH)
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Figure 1. Decadal average of log EIH

4 / 17



Introduction Research Questions Empirical Model Results Implications Conclusion

5 / 17



Introduction Research Questions Empirical Model Results Implications Conclusion

6 / 17



Introduction Research Questions Empirical Model Results Implications Conclusion

7 / 17



Introduction Research Questions Empirical Model Results Implications Conclusion

8 / 17



Introduction Research Questions Empirical Model Results Implications Conclusion

What is Inequality convergence?
• A central tenet of the growth literature is the convergence hypothesis that

per-capita income tends to grow more rapidly in poorer countries than in richer
countries thereby converging in living standards (Bénabou, 1996).

• Income convergence also implies inequality convergence, in that countries with
high initial inequality will experience greater reductions in inequality compared
to countries starting with low inequality(Ravallion, 2003).

The hypothesis
• Countries with higher incidence of EIH will experience lower growth in mean

income and less than a proportionate reduction in inequality overtime.

• Also EIH constrain the inequality-reducing impacts of economic growth, thus
inhibiting the convergence of income inequality across countries
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Research Questions
1. Does the effect of EIH on income distribution affect the speed of inequality

convergence?

2. Does EIH directly impact inequality reduction?

3. Does EIH indirectly impact inequality by affecting the inequality-reducing
impact of growth in per capita income?

Data
• UNU-WIDER, World Income Inequality Database (WIID) Companion dataset

(wiidglobal). Version 31 May 2021.
• Global Burden of Disease (GBD) dataset, available on the Global Health Data

Exchange (http://ghdx.healthdata.org/gbd-results-tool)
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• Inequality convergence

γ(git) = λ0 + λ1 ln(git−τ ) + ϵit (1)

• Effect of EIH on inequality reduction and convergence in inequality

γ(git) = λ0 + λ1 ln(git−τ ) + λ2 ln(σit−τ ) + ϵit (2)

• Including the income effect

γ(git) = λ0 +λ1 ln(git−τ )+λ2 ln(σit−τ )+ (β0 +β1σit−τ )γ(µit)+λ3Zit + ϵit (3)

• we expect λ1 < 0 and λ2 > 0

• where γ(git) = ln
(

git
git−τ

)
/τ is the annualized change in the log of Gini index

• and γ(µit) = ln
(

µit
µit−τ

)
/τ is the annualized change in the log of mean income

and thus represent the growth in per capita income.
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Conclusion

• Higher initial incidence of EIH simultaneously worsens the rate of inequality
reduction. Thus, those countries that experience faster reduction in the level of
EIH tend to converge in inequality more quickly than their counterparts, ceteris
paribus.

• Thus, estimates that exclude the incidence EIH may bias the speed of
convergence downward.

• High inequality have co-existed with high growth rates in low and lower
middle-income countries, since the 1990s.

• That is because higher rates of income growth, per se, does not promote
inequality reduction within countries, instead higher growth rates exist side by
side with high inequality, especially in developing countries.
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Policy implications

• Countries cannot expect to reduce inequality while maintaining high levels of
EIH especially in developing countries.

• If they choose inequality reduction as a priority, then they must implement
policy instruments that will cut down the level of EIH and alleviate the
conditions of the vulnerable population that are disproportionately impacted.

• For example, developing countries should:
1. build infrastructure

2. and improve access to clean water, proper sanitation and hygiene: which
account for about 827,000 deaths each year (WHO 2020).

3. promote less air polluting forms of fuel. Solid fuels or kerosene for
heating, cooking and lighting account for about 3 billion adverse
morbidity risks (WHO 2020).
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Big picture

• The findings of this empirical exercise reaffirm the need to aggressively target
and successfully implement the Paris Agreement, Agenda 2030 and its linked
Sustainable Development goals. For example,

1. achieving the target on green energy transition, not only promote energy
efficiency but will also significantly cut down the number of mortality and
morbidity risks associated with polluting fuel. SDG 7

2. the target on improving access to clean water and sanitation, when
achieved will improve welfare and reduce, if not eliminate, for 827,000
deaths associated with unclean water and poor sanitation each year. SDG 6

• Thus, the strategies for improving economic equality and welfare, which is the
focus of my research, are very much tied to the successful implementation of the
Sustainable Development Goals.
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Thank you.
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