








Table 1: 2SLS Results (Dependent Variable = Income Inequality)

In the two-stage estimation of the less developed sample (column 1), the coefficient on
air quality suggests that a 1% increase in air quality increases income inequality by 2.242%.
While this estimate’s statistical insignificance does not indicate that air quality is especially
important in determining income inequality in developing economies, the sign and magnitude
otherwise support my hypothesis. Moreover, the estimate is practically large, and thus deserves
consideration. The same two-staged regression on the sample of developed countries (column 2)

reflects a positive relationship such that a 1% increase in air quality would increase income
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inequality by 3.75%. Similar to the developing regression, this coefficient is insignificant. The
sign and magnitude of this relationship do not support my hypothesis and seem counterintuitive
to EKC theory.

Given the apparent weakness of my instrument choice based on first stage statistical
insignificance on cprecip, 1 conduct the same estimation using a different instrument: tree cover
loss (forest), the results of which are reflected above in columns (3) and (4) of Table 1. This
estimation contradicts the results of the previous estimation using cprecip as an instrument.
Where before the coefficient on air quality for less developed countries was 2.242, it has now
drastically changed in size and magnitude to -6.751. This would suggest that a 1% increase in
air quality leads to a 6.751% decrease in income inequality in developing countries, which
staunchly opposes my hypothesis. The coefficient on air quality in the sample of developed
countries (column 4) suggests a small positive increase of 0.364%, which is nearly negligible.
The magnitude counters my expectations, but the miniscule magnitude makes sense.

The drastic change in the coefficient estimate on my variable of interest, air quality, begs
suspicion. Upon examining the coefficients on my controls, I find questionable estimates in the
forest instrument regression. The coefficient estimate for political oppression (opp) for
developing countries when instrumenting with precipitation rates shows a statistically significant
and positive coefficient such that a 1 unit increase in the political rights rating (that is, a whole
number increase on the 1-7 scale which demonstrates a /oss of political freedom) increases
income inequality by 2.448%. This result corresponds with intuition and theory which contend
that less free societies tend to be more unequal. This estimate is statistically significant for
developing countries. For developed countries, we see very similar magnitude and sign (which

again makes sense), though the coefficient is now insignificant. When the forest instrument is
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employed (columns 3 and 4), we see a negative coefficient on opp for both developing and
developed countries. This relationship follows neither intuition nor theory. Therefore, I am
inclined to prefer the results from the regression which employs the precipitation rate cprecip as
an instrument, though experimentation with other instrumental variables would surely benefit

this research, as neither instrument employed in this paper is especially compelling.

VI. CONCLUSION

This paper sought to determine the nature of the relationship between environmental
policies and income inequality in developing countries. This empirical study of the hypothesis
that policies that increase environmental quality (as captured by air quality) increases income
inequality in developing economies contributes uniquely to existing literature by formulating a
simultaneous equations model to test this theory, where there had previously been no proposed
empirical strategy.

Results from this SEM estimation offer some support for my hypothesis. Using the
instrumental variable cprecip, 1 find a positive coefficient estimate on air quality indicative of a
roughly 2.2% increase in income inequality as a result of a 1% increase in air quality in less
developed countries. For the less developed sample, cprecip is a more valid and legitimate
instrument than forest, and thus I consider this estimation to be most plausible. Therefore, if a
policy were enacted strengthening air pollution standards thus resulting in an increase in air
quality, we would expect income inequality to increase. This corroborates my hypothesis that, in
developing countries, environmental policies increase income inequality. I recognize that the
insignificance of the coefficient indicates that perhaps air quality is not a strong determinant of

income inequality as I have estimated it. However, literature and theory support the probability
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that this causal relationship exists. Therefore, future work can improve upon my model and
estimation techniques to hopefully find similar results with more reliable test statistics and
significance levels.

The estimates for air quality’s impact on income inequality in developed samples defies
expectations that it would be unlikely to have a positive impact. In fact, in the estimation using
the cprecip instrument (the instrument I ultimately prefer), this coefficient is notably larger than
that in developing countries, indicating that air quality improvements lead to an even greater
increase in income inequality in developed countries. Based on the EKC and the fact that
developed countries are generally post-industrial and more likely to respond well to technology
or skill changes than developing countries, this is a surprising result. Again, however, it is
statistically insignificant, so it must be taken with a grain of salt.

A potential policy implication that may be drawn from this conclusion is that
international organizations and sovereign governments alike must be weary of the consequences
of “sustainable development” through pursuit of “low-carbon” or “green” infrastructure and
industries. Meeting SDGs requires environmentally friendly activity that also promotes equality
— which these results indicate is a challenge. All policies aimed at sustainable development
ought to be accompanied by job training, skill-development programs, lump-sum transfers to
compensate the poor, or other poverty reduction measures as discussed in the literature.
However, due to the lack of statistical significance on these coefficients, these policy
implications require further, more robust research and corroboration before these results could be
truly useful and reliable for policy formulation.

Future research can improve this model in a number of ways. Firstly, as data in

developing countries becomes more accessible, better variables (and proxies) will become
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available to more accurately measure the relationship at hand. As data collection continues to
improve globally and more years of data become available, a longer time frame can be evaluated,
which would improve upon this study which focuses on an effect over a relatively short time
period. For example, my dependent variable, income inequality, was captured using data with
many holes in it. Due to lack of availability, I was forced to use a measure of inequality that is
uncommon and less ideal than a GINI coefficient or ratio of top income earners to bottom
income earners in a distribution. A more typical measure of income inequality with more
complete data may yield results that are easier to interpret and estimate. Moreover, lack of data
on inequality dramatically reduced the sample size on which this analysis rests. Existing
literature tends to work with much smaller sample sizes, such as individual countries or countries
in a particular geographic region. Thus, I would recommend narrowing the sample size and
ultimately the scope of the paper in accordance with these papers for more robust estimates with
less gaps in data.

Future research might also involve experimenting with different instruments. On a
theoretical level, finding a valid and strong instrument for this research is a challenge. That
challenge is exacerbated by poor data availability for developing countries. Perhaps as data
becomes more accessible, future researchers could experiment using participation in
environmental agreements or environmental regulatory stringency could be experimented with as
instrumental variables. Perhaps with more time, this research could have determined an
identifying instrument for the simultaneous equations system that yields a statistically significant
coefficient on the dependent variable of interest. Expansion of this research might also include a
wider range of control variables. However, I caution that several control variables such as

economic freedom, democracy, and manufacturing rates were dropped from this analysis due to
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collinearity. Collinearity is likely to be a problem in future research due to the inherent nature of
inequality and its determinants being so closely intertwined with each other.

Researchers hoping to improve this study could also experiment with different models
and estimation techniques. Perhaps to avoid the challenge of finding a stronger, valid
instrument, a more experienced researcher could apply the generalized method of moments

(GMM) or three-stage least squares (3SLS) to address endogeneity.
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APPENDIX
Figure 1: Examples of Policy Challenges by Development Status (OECD, 2016)

Countries Challenges Policy options
Developed countries # High greenhouse gas emission per capita « R&D into technological innovation
» Lock-in into carbon intensive infrastructure « Investment into low-carbon infrastructures
» Pricing externality through market-based instruments
Developing Countries » Industrialisation and increased energy « Shifting away from carbon-intensive infrastructure
and material consumption and promoting energy and material-efficient technologies
» Low energy efficiency « Strengthening government capacity
» Weak legal enforcement » Technology development, diffusion and transfer
Least developed » High on natural » Avoiding open-access regime of natural resources
countries (both renewable and non-rengwable) « Increasing productivity of net resource use
« Climate vulnerability » Climate risk assessment of national policy, plans
» Lack of basic infrastructure (e.g. transport, and programmes
energy and water) « Investment in infrastructure to support access
« Insufficient financial and technical capacity 1o markets
in government

Source: OECD, 2011b.

Figure 2: Defining Green Growth (OECD, 2016)

Box 5.1. Defining Green Growth

The concept of green growth has its origins in the Asia and Pacific Region. At the Fifth Ministerial
Conference on Environment and Development (MCED) held in March 2005 in Seoul, 52 governments and
other stakeholders from Asia and the Pacific agreed to move beyond the sustainable development rhetoric
and pursue a path of “green growth”. Today, at least 13 separate definitions for green growth have been
identified in recent publications, including:
® UNESCAP: growth that emphasizes environmentally sustainable economic progress to foster low-carbon,
socially inclusive development.
® OECD: fostering economic growth and development, while ensuring that natural assets continue to
provide the resources and environmental services on which our well-being relies.

® World Bank: growth that is efficient in its use of natural resources, clean in that it minimizes pollution
and environmental impacts, and resilient in that it accounts for natural hazards and the role of
environmental management and natural capital in preventing physical disasters.

® GGGI: green growth is the new revolutionary development paradigm that sustains economic growth
while at the same time ensuring climatic and environmental sustainability. It focuses on addressing the
root causes of these challenges while ensuring the creation of the necessary channels for resource
distribution and access to basic commodities for the impoverished.

Source: Green Growth Knowledge Platform; https un ind ?menu=1447.
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Figure 3: EPI Breakdown (Hsu, A. et al., 2016)
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Table 2: Summary Statistics

Variable Observations Mean Std. Dev. Min Max
countryid 1,210 5.5 31.76 1 110
year 1,210 2012 3.16 2007 2017
ineq 813 23.67 10.80 4.4 63.3
aq 1,210 73.40 16.66 239 97.98
educ 1,210 8.32 3.23 1.3 14.1
opp 1,210 3.29 2.03 1 polfree
gdppe 1,210 1717773 1664582 613.73  75648.23
ag 1,210 29.10 25.13 0.17 91.56
lde 1,210 47 50 0 1
cprecip 1,123 7.97e+11  2.29e+11 5.15e+07 1.92e+12
forest 1,210 29.75 20.60 0.69 89.26
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Table 3: OLS Results (Dependent Variable = Income Inequality)

0 7)
Variables LDC Developed
Air quality (aq) 0.111 0.00326
(0.174) (0.0733)
Political oppression (opp) 1.617 -0.413
(1.055) (0.512)
Education (educ) -1.803 -0.759
(2.985) (0.925)
Size of agricultural sector (ag) -0.0478 0.488
(0.177) (0.303)
Lag GDP (gdppp 1) -0.00598 -0.000536
(0.00502) (0.000423)
Lag GDP squared (sqgdppp 1) 3.21e-07 6.22e-09%*
(2.42¢-07) (3.64e-09)
Year 0.593 0.205
(0.532) (0.194)
Constant -1,155 -378.4
(1,062) (383.1)
N 378 435
R-squared 0.054 0.091
Number of Countries 51 62
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