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® 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).

¢ Inall, WHO estimates 13.7 million deaths, representing 24 percent of all
global deaths, are linked to environmental factors each year (Priiss-Ustiin
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
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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
°

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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Empirical Model
°

Inequality convergence
Y(8it) = Ao + A In(gir—r) + €it @
Effect of EIH on inequality reduction and convergence in inequality
Y@&it) = Ao + M In(@it—r) + Mo In(oit—r) + €ir @
Including the income effect
Y@it) = Ao+ M In(gi—r) + A2 In(oie—r) + (Bo + Broie—r )y (pie) + AsZix + €ir (3)
we expect A\; < 0and A, >0

where v(gi) = In (é%) /7 is the annualized change in the log of Gini index

. — Uit
and y(pi) = In (M,_T

and thus represent the growth in per capita income.

) /7 is the annualized change in the log of mean income
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Results
°

Table 1: Inequality reduction, incidence of EIH and income growth

Varables Full sample Low Lower Upper High
middle middle
OLS IVE OLS (Eq3)
Eql Eq.2 Eq.3
Constant 3107 3047 3007 2.09% 4971 073 5457 347 |

[0.417] [0.395] [0.384] [1.249] [1.388] [1.406] [1.427] [1.210]

Log of Giniindex, ~ -0.847 1067 -1.I' 4587 1667 -125 1227 08
initial vear 1990,  [0.109] [0.142] [0.142] [1.232] [0.432] [0.279] [0.411] [0.207]
(g, _.)

Log incidence of 0107 010%* 1727 015 0377 012 006

EIH initial year [0.036] [0.041] [0.545] [0.124] [0.143] [0.187] [0.162]

1990, In(e, )

Growth rate, }r( u Jr) 0.01 - 0167 021** 003 011
[0.024] [0.048] [0.082] [0.044] [0.113]

Growth rate 0.00 - -0.0%*  -0.000 0.00 0.00

interacted with [0.00] [0.000] [0.000] [0.000] [0.000]

mcidence of ETH 1n

1590, ‘y( 'ul'l) 0|'r— T

Instruments Yes

Observations 178 178 178 28 45 49 56

R-squared 0249 0282 0.283 0.502  0.280 0.308 0.343

Note: Heteroskedasticity-consistent robust standard errors (White) in parentheses T significant at
the 1% level, ** significant at the 5% level, * significant at the 10% level.
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Implications
°

Table 2: Number of years require by selected Lower middle-income countries to converge to
+benchmark average Gini index of High-income countries (35.34)

Average Gini, EIH Reduction, Years (ignoring Years (capturing
Country 1990 — 2019 1990 - 2019 (%) the effect of ETH) the effect of ETH
Nigeria 453 201 916 4040
Senegal 36.3 40.8 1204 146.8
Mauritania 336 45.8 1237 153.0
Zimbabwe 64.3 235 1251 89.0
Honduras 520 358 1257 884
Kenva 585 174 126.2 1114
Nicaragua 323 68.2 1303 93.1
Tunisia 433 20.2 1382 46.5
Zambia 634 41.1 1402 1657
Eswatini 649 266 1413 1157
Lesotho 64.2 293 1419 142.0
Cape Verde 60.7 39.6 1423 1142
Comoros 63.1 572 1433 1729
Angola 60.8 60.9 1451 2622
Bhutan 521 650 150.6 1599
Pakistan 46.5 142 1525 2932
Philippines 46.8 225 1545 91.0
Cameroon 57.8 10.4 1547 1913
Congo 602 386 156.0 170.1
Nepal 30.0 62.9 1614 3982
Tanzania 334 413 167.0 3016
Cote dIvoire 38.0 18.4 1747 2337
Ghana 357 504 1799 2746
Sri Lanka 471 155 184 .4 66.7
| Benin 552 99 185.9 4279
Moroceco 422 39.6 1943 121.0
India 30.1 387 2240 3413

Vietnam 376 308 3144 382 13717
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® 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.
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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.

2.

build infrastructure

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

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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¢ 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,
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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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