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ABSTRACT

KAYACAN, Dora Ege. The Relationship Between Income Inequality And Environmental
Degradation: A Study on the European Union Countries, Master’s Thesis, Ankara, 2022.

The relationship between income levels and environmental indicators has been studied in the literature by
various scholars. However, lesser attention has been paid to the relationship between income inequality
and environmental degradation. This thesis aims to identify the relationship between income inequality
and environmental degradation using the data between 2005 and 2018 for EU member countries. Panel
data analysis has been applied for 28 countries to analyze the relationship. Alternative income inequality
indicators such as Gini coefficient, income share of the top 10%, S80/S20 ratio, income share of the
bottom 40%, and the Palma ratio have been used for the income inequality as key independent variables
along with the other independent variables. The dependent variables of this thesis that have been used
mainly for the different base models are greenhouse gas emissions per capita and ecological footprint per
capita. This thesis focused on determining whether there is a robust relationship between income
inequality and environmental degradation while examining the relationship between. As a result of
Driscoll Kraay's robust error estimator, a negative relationship between income inequality and
environmental degradation has been found. Accordingly, for the greenhouse gas emissions and ecological
footprint, there was a negative relationship between the Gini coefficient, Palma ratio, and income share of
the top 10%, while a positive relationship was observed for the bottom 40%. Although, S80/S20 ratio was
insignificant for greenhouse gas emission, there was a negative relationship between ecological footprint.
Additionally, real GDP per capita positively affected both indicators, while urbanization and human
capital negatively. A positive relationship between the manufacturing ratio, final energy consumption,
and energy intensity has been shown with the greenhouse gas emissions. Only energy intensity positively

affected the ecological footprint per capita apart from manufacturing ratio and final energy consumption.

Keywords

Income inequality , environmental degradation , greenhouse gas emissions per capita , ecological
footprint per capita , panel data analysis , Driscoll & Kraay
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OZET

KAYACAN, Dora Ege. The Relationship Between Income Inequality And Environmental
Degradation: A Study on the European Union Countries, Master’s Thesis, Ankara, 2022.

Gelir diizeyleri ile c¢evresel gostergeler arasindaki iligki literatiirde ¢esitli bilim insanlari tarafindan
incelenmistir. Gelir ve ¢evresel bozulma arasindaki iliski incelenirken, hem gelir esitsizligine hem de sera
gazi emisyonlar1 ve ekolojik ayak izi agisindan gevresel bozulmaya daha az dikkat edilmistir. Bu tez, AB
iiyesi iilkelerde 2005-2018 yillar1 arasindaki verileri kullanarak gelir esitsizligi ve cevresel bozulma
arasindaki iliskiyi belirlemeyi amaglamaktadir. liskiyi gézlemlemek icin 28 iilke icin panel veri analizi
uygulanmistir. Gelir esitsizligi i¢in diger bagimsiz degiskenlerle birlikte temel bagimsiz degisken olarak
Gini katsayisi, en iist %10'un gelir payi, S80/S20 orani, en alt %40'm gelir pay1 ve Palma orani
kullanilmistir. Gini katsayisi, en iist %10'un gelir payi, S80/S20 orani, en alttaki %40'm gelir pay1 ve
Palma orani, diger bagimsiz degigkenlerle birlikte temel bagimsiz degiskenler olarak gelir esitsizligi i¢in
kullanilmistir. Temelde farkli ana modeller i¢in kullanilan bu tezin bagimli degiskenleri, kisi basina diisen
sera gazi emisyonlari ve kisi basina diisen ekolojik ayak izidir. Bu tez, arasindaki iliskiyi incelerken, gelir
esitsizligi ile cevresel bozulma arasinda saglam bir iligki olup olmadigini belirlemeye odaklanmistir.
Driscoll Kraay'in gii¢lii hata tahmincisi sonucunda, gelir esitsizligi ile ¢evresel bozulma arasinda negatif
bir iliski bulunmustur. Buna gore sera gazi emisyonlart ve ekolojik ayak izi i¢in Gini katsayisi, Palma
orani ve en st %10'un gelir pay: arasinda negatif, en alttaki %40 i¢in pozitif bir iliski gézlemlenmistir.
Sera gazi emisyonu i¢in S80/S20 orani anlamsiz olmasina ragmen, ekolojik ayak izi arasinda negatif bir
iliski bulunmustur. Ayrica, kisi bagina diisen reel gelir her iki gostergeyi de pozitif, kentlesme ve beseri
sermayeyi negatif yonde etkilemistir. Sera gazi emisyonlari ile sanayilesme orani, nihai enerji tiiketimi ve
enerji yogunlugu arasinda pozitif bir iliski gosterilmistir. Sanayilesme orani ve nihai enerji tiiketimi

disinda kisi bagina diigen ekolojik ayak izini yalnizca enerji yogunlugu pozitif yonde etkilemistir.

Anahtar Sozciikler

Gelir esitsizligi , gevresel bozulma , kisi basi sera gazi emisyonu , kisi basi ekolojik ayak izi , panel veri

analizi , Driscoll & Kraay
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INTRODUCTION

What exactly defines life? This question has been asked many times by different people
in various time periods and is still being asked. Although all answers differ, life for
humanity began in nature. So much so that in our long journey from homo erectus to
homo sapiens and from there to homo economicus, humankind invariably lives as a part
of nature. Humans have always had a close relationship with nature, relying on it for
survival and production (Keniger et al., 2013). According to environmental ethics, most

fundamentally, human well-being is a whole with the environment (Boyce, 2010).

However, this situation is about to change today because now homo economicus is in a
mess in the order they created. Nature, that is, the environment, attracts the echoes of
this confusion. So much so that the elements of pressure for nature are increasing day
by day in every field, and the limits of nature are being pushed more and more. It is
possible to show climate change as the most significant outcome of this situation.
Humans have tended to move away from nature and even harm it for their benefit since
the beginning of industrialization. Namely, industrialization has resulted in economic
welfare and massive production. Nevertheless, due to more population, the possible
pressures for nature have been created (Patnaik, 2018). Modern society increased the
human population, and urbanization has carried the ability to continue from simple
production and vital activities to another dimension and has led people to consume at
the expense of the environment. As we get closer to the present, it is possible to say that

this situation has turned into a significant environmental degradation.

Besides, humans are experiencing significant issues not only with nature but also within
themselves at the social and economic levels. Humans struggle with many problems in
the newly globalized world and are moving away from a livable world day by day. Such
as trade wars, poverty, inequality, insecurity, unemployment, growth, hunger, and
migration, are being experienced by various people and countries both globally and
regionally (Banerjee and Duflo, 2019). One of the critical factors that trigger these
problems can be stated as inequalities. Inequalities manifest themselves in different

ways and areas. Undoubtedly, one of the areas where these inequalities are clearly seen



Is income distribution. How income inequality emerged and how it persists over time is
one of the important issues discussed by social scientists for years (Gonel, 2016). The
literature on the role of economic growth and country-specific features in income
inequality is still controversial. Yet, economic activities basically emerge as the main
factor that creates income inequality. The same economic activities are also one of the
leading causes of environmental degradation. As the literature on the Environmental
Kuznets Curve (EKC) shows, increases in climate change have been reported and are
expected due to economic activity (Grunewald et al., 2017). It is also known that
economic growth is highly associated with higher carbon and greenhouse gas emissions
(Ravallion et al., 2000). So that, for both income inequality and environmental

degradation, there is a linkage between economic activities.

Another key situation is EKC emphasizes that higher economic growth positively
impacts environmental degradation. Yet, there is a strict positive relationship between
income levels and environmental pollution in the early stages of development.
However, this effect on the environmental degradation due to economic growth differs
among countries with high income and low income (De Bruyn et al., 1998; Magnani,
2001). This situation shows that other possible factors can affect environmental quality
besides economic growth and economic activity. In the political economy of
environmental degradation theory, unequal power distribution between the poor and
rich is considered a potential feature is influencing environmental degradation (Boyce,
1994; Li et al., 2020; Magnani, 2000; M. Ravallion et al., 2000; Scruggs, 1998). In line
with the unequal power distribution, the political economy point of view constitutes
another pillar of the theoretical infrastructure which directly affects the income
inequality-related demand for the environmental policies that can prevent environmental
degradation (Borghesi, 2005; Boyce, 2010; Destek, 2019; Kashwan, 2017; Kempf &
Rossignol, 2007; Magnani, 2001; Ridzuan, 2019).

Another perspective can be drawn with the latest research. For instance, in compliance
with the Oxfam research, it has been shown that the richest 10% is solely responsible
for 52% of the aggregate emissions while 40% of the middle-income group is 41% and



only 7% of aggregate emissions are bonded to 50% of the poorest.! This situation
indicates that the contribution of the poor and the rich to environmental pollution is not
equal. The difference in the balance of power and economic behaviour of the
individuals may underlie this difference (Liu et al., 2020). The economic behaviour of
the individual theory plays a significant role while examining the possible nexus
between income inequality and environmental degradation. More specifically, the
consumption patterns that can change due to income redistribution or possible income
inequality changes emerges as one of the main reasons discussed in the literature for the
environmental outcomes. Marginal propensity to emit (MPE) and Veblen effect theories
which can be classified under the economic behaviour of the individuals are one of the
significant mechanisms for income inequality and environmental degradation nexus.
(BalezZentis et al., 2020; Heerink et al., 2001; Jorgenson et al., 2017; Mader, 2018; M.
Ravallion et al., 2000; Scruggs, 1998).

As it has been known, in the post-industrial era, greenhouse gas emissions have been
increasing rapidly. Human activities have been the most significant factor in these rising
emission levels. Climate change has been triggered in line with the increased
greenhouse gas emissions since the mid-twentieth century (WMO,2020). It is also
important to note that human activities are directly associated with economic activities.
Greenhouse gas emissions resulting from human activities emerge as the primary driver
of climate change. The latest IPCC 6 report underlined that human impact has warmed
and affected the atmosphere, ocean, and land leading to vulnerable effects on the
complete earth systems (IPCC, 2021). Change in the global temperature and
“greenhouse effect” has incrementally increased since the pre-industrial era; these
temperature anomalies attributed to greenhouse emissions, primarily CO2 emissions,
have severe outcomes. These changes in the climate and temperature rises due to
greenhouse gas emissions have significant potential ecological, physical, and health
consequences. Additionally, it triggered unusual weather events, leading to floods,
droughts, storms, sea-level rises, disrupted water systems, and altered crop growth
(Ritchie & Roser, 2020).

! https://www.oxfam.org/en/press-releases/carbon-emissions-richest-1-percent-more-double-

emissions-poorest-half-humanity




It is possible to see environmental warnings from other indicators as well. One of the
most important of these is the ecological footprint, which will be another concern of this
thesis with greenhouse gas emissions. Briefly, there is a relationship between ecological
footprint and biocapacity. Biocapacity per capita is determined by how many hectares
of productive land are being used, how productive the land is, and how many people
share this biocapacity. On the other hand, the ecological footprint shows how much of
this capacity is used, in other words, the level of environmental pressure caused by
human activities. As specified by the latest calculated ecological footprint data, since
1961, the world’s entire ecological footprint has been increasing at a rate of 2.1% each
year on average. The most significant increase can be observed in the carbon footprint
(Linetal., 2018).

In the 21st century, humankind is faced with many problems that need to be resolved to
maintain a livable and sustainable world in line with the sustainable development
concept. In its broadest sense, the concept of sustainable development encompasses
environmental degradation, poverty, and an economic growth model that does not
increase income disparity. Three essential characteristics of sustainable development are
defined and pointed in this direction, which can be stated as economic, social, and
environmental (Destek, 2019). Undoubtedly, maintaining sustainable development and
the solution of income inequality and climate change, which are two of the biggest
problems humankind faces, is to reduce income inequalities and diminish climate

change.

Moreover, in line with the sustainable development goals (SDGs), climate change and
income inequality are the most critical concerns in achieving long-term development
goals (Liobikiené & Rimkuviené, 2020). The Sustainable Development Goals
emphasize that rising inequality and environmental deterioration are severe risks to
human well-being. Besides, income inequality and sustainable development are
inextricably linked. As a result, addressing environmental concerns while ignoring

income disparity may result in inadequate outcomes (Masud et al., 2018).

Hence, considering the possible outcomes of income inequality and environmental
degradation is crucial for the environment and humanity, which gives us the definition

of ‘our earth’ in the simplest sense. With this motive -which is also the starting point of



this thesis-, understanding the link between income inequality and environmental
degradation has become even more pivotal in our era. As an outcome, sustaining and
improving humanity’s living standards is directly related to environmental degradation.
Ecology and the economy have a vital role to play in society’s efforts to improve the

quality of life throughout the world.

Therefore, the question discussed in this thesis is, “Is there a relationship between
income inequality and environmental degradation?” We will investigate the relationship
between income inequality and environmental degradation and show whether there is a
trade-off (negative relationship) between these two concepts. We focus on the European
Union (EU) member countries to this end. The main reason for selecting these countries
is that the EU has specific targets for both reducing greenhouse gas emissions and
inequalities. Namely, the EU countries have set forth to decrease greenhouse gas
emissions by 40% in 2030 and 80% in 2050 compared to 1990’s emission rates and
massive energy consumption levels (Sterpu et al., 2018). A climate-neutral economy is
desired to be achieved by 2050 by the EU. The European Climate Law has been adopted
for this purpose, and the last measurements showed there is a decrease of 24% in 2019
compared to the rates in 19902 (see Appendix-1) It is also known that reducing income
inequality is one of the priorities of the EU (European Commission, 2017). However,
income inequality has been rising in European countries at all different income levels
(Blanchet et al., 2019). So while environmental degradation is decreasing, a rise in
income inequality can be seen. This situation enables the investigation of different
dynamics observed in EU member countries regarding income inequality and
environmental degradation. The robustness of the relationship between income
inequality and environmental degradation is another issue investigated in this thesis.
Additionally, data availability has been also considered while selecting the country

coverage.

In the literature on income inequality and environmental degradation, most of the
studies used carbon emissions as an indicator for environmental degradation. So, it can

be said that less attention has been paid to other environmental indicators such as

2 https://www.eea.europa.eu/themes/climate/eu-greenhouse-gas-inventory/is-europe-reducing-its-
greenhouse




ecological footprint and greenhouse gas emissions. Although, it is worth noting that
carbon dioxide is the largest contributor to greenhouse gas emissions but not the
strongest one (Brander, 2012). In this study, we use greenhouse gas emissions per capita
and ecological footprint per capita as environmental indicators. In order to capture the
different dimensions of the inequality, S80/S20 ratio, the income share of the bottom
40%, the income share of top 10%, and Palma ratio -which is calculated by dividing the
richest 10% of the population by the poorest 40%’s share- have been used. Another
reason for using various income measurements is that the political effects and
consumption behaviours of different income groups -known as the Veblen effect and
MPE theories that will be discussed in detail in the following sections- can be
interpreted from these variables is possible. Taking into account different indicators of
income inequality and environmental degradation is important to provide a

multidimensional perspective, and to check robustness.

The first contribution of this thesis, therefore is to examine the relationship between
environmental degradation and income inequality with different income inequality and
degradation indicators, which have been relatively under-studied in the literature. While
investigating this relationship, possible connections between various inequality
indicators and environmental degradation are revealed. At the same time, findings of
this study can provide valuable insights in the search for solutions to environmental
degradation and income inequality problems. It should be pointed out that providing a
robustness check with different income share and distribution measurements while
using especially greenhouse gas emissions per capita and ecological footprint per capita,
which are significant climate change indicators, is another intended contribution to the
growing literature on this nexus. Our findings of this study indicate that there is a trade-
off exists between environmental degradation and income inequality. Decision-makers
may consider this relationship in policy adjustments and consider environmental
deterioration in income distribution. As our findings showed, the accumulation of the
income in the bottom 20% and %40 has increased the environmental degradation while
the reverse is observed for the top 10% and 20% in the EU countries. By focusing on
individual environmental awareness, it is possible to overcome this trade-off resulting
from a rising MPE and Veblen effect for the relatively low-income segment. Increasing

the number of individuals with high environmental awareness in society can be effective



in their consumption behaviors, motivations and environmental policy demands.
Increasing the level of education, which is one of the human capital elements, in lower-
income groups is a step that can be applied for this purpose. The negative relationship
found as a result of this study between education level and environmental degradation
also supports this aim. Therefore, policymakers can consider a possible relationship
between environmental degradation and income inequality in their environmental and
income inequality-reducing policy practices. This is seen as a significant contribution to

the literature.

Firstly, a base model with the different income inequality indicators has been conducted
for the greenhouse gas emissions per capita while it is the dependent variable. For
instance, Jorgenson et al. (2017) have emphasized that the Gini coefficient can’t be
solely enough to represent the direct position in the income distribution; possible
variation differences due to differences in low and middle income have been stated as
the main reason. Additionally, the coefficient has limitations, which are discussed in the
upcoming sections. If we take the income share of the top 10%, for example, it is an
indicator that can reflect and determine the economic and political power as well as the
wealthy’s emulative pull (Jorgenson et al., 2017). 40% income share of the bottom, on
the other hand, provided a two-sided perspective correspondingly while observing the
possible relationship between environmental degradation and income inequality.
Covering countries with different income inequality measurements provided a

robustness check for the relationship found as a result of this thesis.

For the other alternative base model, the ecological footprint per capita was used as a
dependent variable with the same independent variables, including the income
inequality measurements mentioned above, to make a multidimensional analysis and
show environmental outcomes from a broader perspective in terms of environmental
degradation. A large amount of studies has been constructed for CO2 emissions in the
literature on income inequality and environmental degradation. However, CO2
emissions show partial environmental pollution resulting from energy consumption (Al-
Mulali et al.,, 2015) and using CO2 emissions as an only indicator won’t result
insufficient results, unlike ecological footprint, which set forth a broader perspective
(Destek, 2019).



Other independent variables were added to both models in accordance with the literature
to increase the established models’ reliability and explain the possible relationship
between income inequality and environmental degradation with different aspects. These
independent variables are real GDP per capita, manufacturing ratio to GDP (% of GDP),
the proportion of the urban population, energy intensity, human capital, and final
household energy consumption.

Annual data of each variable in years between 2005 to 2018 has been used for the EU-
28 countries. In order to examine the linkage between income inequality and
environmental degradation, panel data analysis has been applied. In concluson, as a
result of our estimations, a negative relationship was found between income inequality
and environmental degradation, which is represented by greenhouse gas emission per
capita and ecological footprint per capita. Our results indicate, Gini coefficient, Palma
ratio, S80/S20, has a negative effect on environmental degradation and a positive
impact on the income share of the bottom 40%, that is, an improvement in the income
of the low-income group can be observed. As a consequence of the accumulation of the
income in the top 10% compared to the income share of the bottom 40%, environmental
degradation, which is denoted by greenhouse gas emissions per capita and ecological
footprint per capita, has reduced. Additionally, as the S80/S20, which represents the
ratio of the 20% population with the highest household income in total household
disposable income to 20% of the population with the lowest household disposable
income (Kolluru & Semenenko, 2021), increases the ecological footprint per capita
similarly has decreased. This result is supported by the signs of the Palma ratio, the
income share of the top 10%, and the income share of the bottom 40%. As the income
share of the top 10% increases, which can be identified as the affluent group that holds
the political power (Boyce, 2010; Jorgenson et al., 2017; Knight et al., 2017; Mader,
2018; Winters & Page, 2009), under the assumption of purchasing power and political
power go hand to hand, greenhouse gas emission per capita and ecological footprint per
capita decreases. On the contrary, as the income share of the bottom 40% rises, the
environmental degradation denoted by these two degradation indicators increases.
Hence, for the EU member countries in line with the result, the higher income group has
a lower MPE than the relatively poorer. As the income share of the top 10% increases,

less environmental degradation will occur. Due to the Veblen effect, a higher MPE for



the low-income group can be seen. The results also showed that there is a negative
effect of human capital and urbanization on environmental degradation. There is a
positive relationship between real GDP per capita and both indicators. Similarly, a
positive relationship between the manufacturing ratio, final energy consumption, and
energy intensity has been shown with the greenhouse gas emissions. On the other hand,
energy intensity positively affected the ecological footprint per capita, while

manufacturing ratio and final energy consumption was insignificant.

The study is organized as follows: Chapter 1 presents the literature review, this section
discusses in greater detail the relationship between income inequality and environmental
degradation, After reviewing the relevant literature, Chapter 2 presents data and
methodology and gives the details of the empirical strategy used. Chapter 3 presents
our results and discusses them, and the final section concludes.
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CHAPTER 1

LITERATURE REVIEW

This section covers the relevant literature on the nexus between income inequality and
environmental degradation. Several studies conducted on this issue from various
perspectives. A growing literature can be observed on this relationship. Most of these
studies have used the Gini coefficient for income inequality and carbon emissions for
environmental degradation. The direct effect of income inequality on emission levels

emerges as the main subject of these empirical studies.

As the findings of these studies are examined, it can be clearly said that there is no exact
consensus on the natiire of the relationship between income inequality and
environmental degradation. It is possible to classify the studies investigating the
relationship in terms of their results which are positive, negative, and insignificant (see
table 1). The reason behind this conflict is that; there are some limitations and

differences in these studies.

Findings vary from each other and they are considered to be mixed due to time
preferences and constructed models (Borghesi, 2005). Additionally, the conclusions
derived from the empirical studies result from models designed for entirely different
indicators of environmental degradation for different country groups. Besides, these
countries’ structural, economic, and political characteristics potentially impact the
relationship between income inequality and environmental degradation (Lutz Sager,
2017). Considering the variables, samples, and time period differences, there is a
variation in the studies in terms of methodology in the literature. For instance, Duro
(2016) stated that as a result of a study, the relationship between income inequality and
environmental degradation in different gas measurements, varies for different indexes.
Thus, the observed relationship between income inequality and environmental

degradation can be different as the indicators and model specifications change.

Specifically, to observe the relationship between income inequality and environmental

degradation, panel data analysis (Alatas & Ak, 2021; Liobikiené & Rimkuviené,
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2020; Ravallion et al., 2000; Yang et al., 2011; Zhang & Zhao, 2014; Liu et al., 2020;
Magnani,2000; Liu et al., 2020; Magnani, 2000; Grunewald et al., 2017; Danish et al.,
2020) ARDL (Destek, 2019; Ghosh, 2019; Kusumawardani & Dewi, 2020) time series
and cross-section analysis (Scuggs, 1998; Heerink et al., 2001; Jorgenson et al., 2017;
Boyce et al., 2010) has been used with different independent and dependent variables.
(see table 1) As the empirical models revealed, there are various possible ways of
examining the relationship between inequality and degradation. (Jorgenson et al., 2017)
The casual relationship discussed in the studies can not fully cover the theoretical
mechanisms (Berthe & Elie, 2015).

Besides these differences, theoretical differences and perspectives leading to different
interpretations are the reasons lying behind different results concerning the relationship
between income inequality and environmental degradation. The EKC hypothesis
provides a primary foundation for the theoretical background. Therefore, as a start, it
would be appropriate to define the EKC hypothesis explain its role in the analysis of the

relationship between income inequality and environmental degradation.
1.1. ENVIRONMENTAL KUZNETS CURVE

The Environmental Kuznets Curve (EKC) hypothesis, examines the relationship

between income growth and environmental quality.

This relationship basically emerges from S. Kuznets’ (1955) theory that there is an
inverted-U-shaped relationship between income growth and income inequality.
Accordingly, at the early stages of development, income inequality increases with the
rising per capita income. After a critical level of income, as the income level increases,

income inequality decrease.

Grossman and Krueger’s (1991) study was the first study that identified what was later
called the “Environmental Kuznets Curve.” According to their findings, there is an
inverted-U-shaped relationship between income growth and environmental degradation.
As the income level increases, environmental degradation increases in the early stages
of economic development before a threshold level is reached. After the threshold
income level, higher levels of income will create a positive impact on the environment

and environmental degradation decreases. As a result, an increase in income has a long-
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term negative effect on environmental degradation (Ghosh, 2019). The EKC

relationship is shown in the figure below.

Figure 1: Environmental Kuznets Curve Shape
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Source: Grossman and Krueger (1991)

Nevertheless, De Bruyn et al. (1998) have shown that the impact of economic growth
on emissions can differ among high and poor-income groups. Magnani (2001) has also
emphasized that when a shift from low-income to high-income countries occurs, the
explanatory power of the coefficient for the GDP per capita that affects environmental
conditions decreases substantially. Another key situation regarding the EKC is that the
relative threshold point -a turning point- and curve of the EKC do not occur
spontaneously (Yang et al., 2011).

Hence, these views have demonstrated that there are other possible features that can
affect environmental degradation apart from economic activity and income level
(Magnani, 2000). In other words, the investigation of other possible causes of deviations
in environmental degradation impacts across country groups in the EKC theory has led
scholars in the literature to recognize and examine significant differences that may have
an impact on environmental pollution, such as income inequality. Income distribution
has emerged as an important variable that will affect environmental degradation. For
instance, Heerink et al. (2001) have empirically shown that inequality affects

environmental degradation in line with the EKC theory.
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From this point of departure, there have been some studies that observed income
distribution is also one of the determinants of environmental degradation. Thus, this
particular study has found that environmental pollution can depend on income
distribution. According to some studies, income inequality can also influence the rise in
the environmental pollution in the early stages of EKC; increasing inequality after
reaching a threshold can lead to a decrease in environmental pollution (Grunewald et.
al., 2017; Demir et al., 2019; Huang & Duan, 2020).

Hence in other words, when we combine EKC and KC theories, an increase in income
inequality in the early stages of development can lead to an increase in environmental
degradation. At the same time, a certain threshold has been reached. After this threshold
level, as the income inequality decreases (according to Kuznets Curve), the
environmental degradation also decreases. (according to EKC) Nonetheless, the EKC
theory provides a foundation in the income inequality and environmental degradation

literature, but it is important to show the mechanism behind this nexus.

As it is mentioned earlier, conducted empirical studies have various methods, samples,
results, and different points of view while examining the relationship between income
inequality and environmental degradation (Jorgenson et al., 2017). Regarded studies can
be evaluated under several main titles. Different theoretical mechanisms in line with the
EKC theory postulate the linkage between income inequality and environmental
degradation. These mechanisms, in other words, main points can be stated as a political
economy point of view, environmental policy demand, marginal propensity to emit, and
Veblen effect, which can be evaluated under the individual economic behaviour. Based
on different mechanisms, country-level and regional-level studies have been
constructed. Country-level studies can be referred to as aggregated levels, while
regional or state-level studies can be considered as disaggregated level studies (Alatas &
Akin, 2021). In this section of the thesis, studies with both of these two different

samples have been considered.
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1.2. THE POLITICAL ECONOMY OF ENVIRONMENTAL DEGRADATION
AND INCOME INEQUALITY

From the mid-1990’s beginning with Boyce’s (1994) pioneer study that emphasized a
political-economy perspective on the relationship between income inequality and
environmental degradation, a possible linkage has started to be shown between these
two crucial concepts. In regard to the study, environmental degradation is identified as
an external cost as a result of economic activities. Boyce has specified the “power-
weighted social decision rule,” which basically says that the relatively powerful -in this
case richer- have higher social advantages in the way of politics and wealth so that they
can easily impose the environmental outcomes on relatively poorer groups (Boyce,
1994).

Boyce (1994) has underlined that there are winners and losers of economic activities
that create negative impacts on the environment, and possible losers/winners of this
equation may belong to the future in line with the sustainable perspective or aware of
they are on the losing/winning side but not aware of the costs of environmental
outcomes (Boyce, 1994). Namely, greater power and wealth inequalities when the
winner group is relatively more powerful than the loser group, environmental
degradation will rise. This situation is due to imposed costs on poorer groups who are
not able to prevent the outcomes of environmental degradation (Boyce, 1994). The
empirical state-level study was conducted later by Boyce et al., (1999) for 50 US states
by using the environmental stress index, environmental policy index that was
introduced by Hall band Kerr and Gini coefficient. As a result of this study, in
compliance with the earlier hypothesis advocated by Boyce, it has been found that
higher power disparities result in more enervated environmental policies resulting in
increased environmental deterioration; in other words, a positive relationship has been
observed. This result has also highlighted the assumption of Boyce that higher
democracy in economies can lead to a more positive impact on the environment than the

other political regimes due to the more even distribution of power.
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On the other hand, Scruggs (1998) investigated the impact of inequality on
environmental degradation based on Boyce’s work with a political economy point of
view on environmental degradation. According to this study, equality does not
necessarily generate environmental degradation, and distributional problems do not
explain variations in environmental quality (Scruggs, 1998). Contrary to Boyce’s
suggestion, as a rise in income level occurs, individuals with a higher income will tend
to consume eco-friendly goods, lowering environmental degradation, yet no significant

relationship has been found in the regarded study.

Later on, this view was subjected to a study and was discussed by Zhang & Zhao
(2014). Namely, panel data analysis has been constructed for the regions of China in the
years between 1955 to 2010 to find out the nexus between income inequality and CO2
emissions while considering regional differences. As a result of this study, as the EKC
research in the literature emphasizes, economic growth (income) increases have
increased China’s CO2 emissions for all the regions. Another significant result is that
income inequality impacted CO2 emissions greater in the Eastern region than in the
Western. If we put it another way, equally distributed income improves the control of
CO2 emissions in developing regions, a positive relationship has been seen as the
income, and income inequality rises. Accordingly, this result coincides with the idea put
forward by Scruggs (1998). The result indicates that under the assumption of
environmental goods demand is flexible, as a rise in income occurs, environmentally
friendly products will be more in the market, and the composition of the goods will
become more eco-friendly. The rise in income level goes on; the income distribution
will also come closer to an equal position; this situation will lead the other relative
group to increase their income levels and become able to use eco-friendly goods, which
will eventually lead to an improvement in the environmental conditions (Zhang & Zhao,

2014). This situation also is known as the go-between theory, as the authors highlighted.

However, in line with the go-between theory Magnani (2000) has shown earlier that
income inequality eventually creates a positive impact on environmental degradation
due to the relative go-between’s income level and capability to pay for eco-friendly
products. Namely, as the income distribution gap continues to widen, the relative

income of the others will fall, and they will pay less for eco-friendly goods, and the
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EKC’s turning point will be delayed (Yang et al., 2011). This will cause a positive

impact on environmental degradation.

Magnani (2000) also emphasizes that policy decisions are one of the crucial features
that can create a downslope on the EKC, also indicates that, If we consider the capacity
of environmental protection for each country, possible income disparity will create a
difference between this capacity and capability to implement environmental protection
(Magnani, 2000). This situation will lead to environmental pollution. The regarded
relationship has been shown for the 19 OECD countries for the years between 1980 and
1991. As a result, a positive relationship between income inequality and environmental
degradation has been demonstrated in Magnani’s study as well as Boyce’s study.
Another important outcome of this study is that income inequality creates a decrease in
the public expenditures that are used for environmental protection, which opens the path
to environmental degradation. This situation leads us to examine the demand for
environmental protection and how it is connected with income inequality thus

environmental degradation.

1.2.1. Demand for the Environmental Protection

Environmental protection mainly addresses the possible prevention of the
environmental outcomes resulting from economic activities. In income inequality and
environmental degradation nexus, the literature suggests that demand for environmental

protections and policies are connected with income inequality and degradation.

Ridzuan (2019) has noticed an important detail in his work, which he prepared based on
the EKC theory. Accordingly, the negative or positive impact of income inequality on
environmental degradation can be understood by focusing on the impact of income
inequality on the turning point in the EKC.

The impact of income inequality on the turning point in the EKC is accounted for as
income inequality lowers the existing demand for environmental degradation protection.
As a result, it has been found that income inequality increases the EKC turning point. In
other words, higher inequality creates a positive impact on environmental pollution
(Ridzuan, 2019). This result is also in line with Magnani’s suggestion. Demand for

environmental protection, in Magnani’s words, “willingness to pay” can be affected by
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income inequality. Boyce (2010) has also stated that cost-benefit analysis, which was
provided earlier by himself (see Boyce (1994) for further information), basically
describes the willingness to pay. The costs are created by the environmental degradation
outcomes, in other words, the desire to prevent these consequences on the environment
through economic activities. In order to measure this, Boyce (2010) suggests that
demands for environmental protections and in-line policy implementations are created
by the same concept as goods and services in a market occurs. And behind this demand,
there are two major differences between individuals who create demand. These are
underlined as purchasing power and political power (Boyce, 2010). Political power has
the ability to affect social decisions on environmental policies directly. However, Boyce
also emphasizes that political power is correlated with purchasing power and both are
unequally distributed. This situation leads to a conclusion that the number of individuals
(share) who hold a certain percentage in the income distribution is effective in this
created environmental protection demand and therefore in environmental pressure. The
income share of the top 10% is a significant measurement in order to capture this
political and economic power which has a direct effect on environmental degradation.
Therefore, in this thesis, one of the income inequality measurements has been selected
as the income share of the top 10%. Jorgenson et al., (2017) have also emphasized that
the income share of the top 10% has the ability to measure the potential effects of
political outcomes in line with the possible power accumulation (see Jorgenson et al.,
2017). The same perspective can be seen in Knight et al., (2017), Gosh et al., (2019),
Liu et al., (2020), and Mader (2018) constructed studies which are also focusing on

income share of the top 10%.

Gassebner et al., (2008) highlighted that income inequality affects environmental
degradation with the ownership of the inputs that are used in production. Namely, as
their study states, political power and industrial sector dynamics are dominated by the
rich, and eventually, they have a voice in environmental policies. Another perspective
can be drawn with policy applicability for dominance in policies. Namely, Destek
(2019) has emphasized in his study that constructed for Turkey, as a result of the
increase in income inequality in the short term, a restrictive policy could not be
implemented against the high-income group engaged in production and consumption

activities. However, this situation has been reversed for a long time, which can be
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attributed to the high-income segment having begun to care more about environmental
sensitivity than economic enrichment with increasing wealth (Destek, 2019). This
possible situation leads us to consider the desires or dominance of the high-income
group in environmental policy demands. The indicated point of view can be explained
by Boyce’s (1994) “power-weighted social decision rule” assumption that the high-
income group will have the power. Time preference is also a critical hypothesis that
again emphasized Boyce’s (1994) political economy of inequalities and environmental
degradation. According to this hypothesis, higher income and political power inequality
lead to the time rate preference for the environmental resources. Driven time preference
due to increased inequality creates political insecurity in the high-income group. This
insecurity can be resulted in transferring their financials and savings to another country,
which means that off-set from using the environmental resources and creating a

negative impact on the environment (see Boyce (1994) dictator example).

Nevertheless, what can be expected in an economy where everyone gets an equal share
of potential growth? In a practical world, we can expect a positive demand for
environmental protection whether there is an increase in income inequality or not. Thus,
a negative impact on environmental degradation. However, this might not be the issue
in a democracy where citizens can decide whether to implement environmental
protection policies or not. With this viewpoint, Kempf & Rossignol (2007) constructed
a study considering the median voter preference in line with the political point of view.
Expenditures by the government can be committed to either promoting growth or
reducing pollution in an endogenous growth economy. Income inequality comes into
play here, affecting the median voter and the environmental quality. It is worth noting
that median voter preference has also been issued in the literature, again by Magnani
(2000) and later by Kempf and Rossignol (2007). Namely, income inequality has a
direct effect on the median voter’s preference. As the median voter’s income level
decreases —get poorer— less willing to pay for the environment will occur, and positive
well-being becomes more important than the environment (Kempf & Rossignol, 2007).
Magnani (2000), on the other hand, inequality leads to poorer median fragments,
thereby encouraging the growth policies alternatively to environmental policy demands
(Berthe & Elie, 2015). This finding also counters Boyce’s (1994) assumption that

democracies experience less environmental degradation due to more equally distributed
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power. Similarly, Kashwan (2017) has conducted a study in order to observe the role of
political choice-democracy in income inequality and environmental degradation
literature by using cross-national analysis for 137 countries. The results have indicated
that the impact of inequality changes with the democracy strength of the countries
(Kashwan, 2017). In relatively democratic countries, protected land areas decrease
while the reverse is valid for the less democratic countries. However, some studies have
shown that there isn’t any connection between the political regimes and the possible
nexus of income inequality and environmental degradation. For instance, Clement &
Meunie (2010) have discussed whether different political regimes and rights affect the
relationship between income inequality and environmental pollution by using the
political rights index in a part of their study, yet no significant association has been

found.

Borghesi (2005) has indicated that rising inequality affects the environmental policy
protections, and due to increasing imbalance, higher environmental degradation occurs.
Inequality can also affect social norms, which are associated with the demands for
environmental protections, as emphasized by Wilkinson and K. Pickett (2010).
Accordingly, a more unequally distributed income could create less accessibility and
maintainability for the environmental policy demand and leading a positive relationship

between income inequality and environmental degradation.

However, another perspective with a possible negative relationship between income
inequality and environmental degradation can be drawn. “A less poor world, but a
hotter one? *“ Ravallion’s (1997) proposed question in one of his studies is a question
that substantially underlies the negative relationship between income inequality and

environmental degradation in the most essential way.

In contrast to these findings, a possible trade-off between income inequality and
environmental degradation has been firstly shown empirically by Ravallion et al.,
(2000). According to the results of a study that found a negative relationship between
income inequality and environmental indicators, a “trade-off’ between income
inequality and environmental degradation can be mentioned. Ravallion et al. (2000)
examined the trade-off perspective in a study by using panel data analysis for 42

countries (including both developed and developing). In this particular study aggregate,
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carbon emissions have been traced while considering the income distribution. The
results have shown that as the inequality increases in the countries and between the
countries, lower carbon emissions have been observed. Hence, it concluded that
governments should take into account environmental degradation when implementing
policies to reduce income inequality. The result also indicated that there is also a choice
between social inequality and environmental sensitivity. Policy practices should be
considered in order to turn this trade-off into a win-win situation for both cases. This
perspective is in line with the demands for environmental policies that can be used to
decrease pollution; one significant example can be energy-efficient regulations and
adhering to reducing fossil fuels. The results of this study are also associated with the
demand for environmental protection. Positive income effect on the environmental
protection demand indicates that rising with the income, higher-income group, and
higher-income countries will demand protection for the environment. Redistribution of
the income from lower to higher would worsen this effect and lead to environmental
degradation since the lower-income group has less demand for the regarded policies. In

the next section, one of the main findings of this study will be examined.

Adhering to the EKC theory and the possible impact of income inequality on
environmental degradation, mainly contrary to Magnani’s and Boyce’s views, Heerink
et al. (2001) also stated that there is a negative relationship between income inequality
and environmental degradation. The factor that is defined as the aggregation effect in
their study is more significant than the political economy point of view in the impact of
income inequality on environmental degradation in the long run. The aggregation effect
can be defined as a resulting non-linear relationship in the household levels due to
having unevenly distributed income levels that can lead to a bias in the estimates at the
EKC turning point (Heerink et al., 2001). The finding of these studies, including
Ravallion (2000), simply connected with the individual income level and economic

behaviour.

As we move closer to economic individual behaviour and consumption preferences in
line with their income levels, another pivotal perspective in the income inequality and

environmental degradation nexus literature emerges.
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1.3. INDIVIDUAL ECONOMIC BEHAVIOUR

Economic behaviours of individuals cover the theoretical framework that can explain
the individuals’ choices and their economic consequences in health, fiscal policy, labor
market productivity, and socioeconomic and cultural areas. Economic behaviours of
individuals most significantly can be seen in the environment due to possible
pollution/degradation creation. Since this study focuses on the nexus between income
inequality and environmental degradation, individual economic behaviour approaches
form one of the focal points of the theoretical framework. Household consumption and
emissions constitute a “micro behaviour” part of the literature. When discussing the
relationship between income inequality and environmental degradation, several authors
appealed to the idea of individual economic behaviour (Liobikiené & Daiva
Rimkuviené, 2020). It is worth noting that examining individual economic behaviour is
hard to forecast (Ravallion et al., 2000). Yet, a significant point of view can be drawn
for the economic behaviour of the individuals leading to aggregate environmental
degradation linked with income inequality. The fundamental of this theory on the
income inequality and the pollution relationship starts from the marginal propensity to

emit.
1.3.1. Marginal Propensity To Emit

Marginal propensity to emit (MPE) is one of the most significant theories underlying
the possible strict relationship between income levels and emission rates. Ravallion et
al. (2000) argue that MPE changes with income levels. Additionally, they emphasize
that it may be the marginal propensity to emit, which becomes lower as the increasing
of income, makes income inequality contribute to reducing CO2 emissions (Ravallion et
al., 2000).

Scruggs (1998) has demonstrated the theoretical framework that environmental
degradation is associated with individual income levels. In compliance with the
theoretical perspective presented by Scruggs, Berthe & Elie (2015) have shown the
three relationships between individual income level and total environmental degradation

based on Scruggs’ work.
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As Berthe & Elie (2015) underlined, economic behaviours of the individuals and their
consumption preferences affected by income inequality and income level have a crucial
impact on aggregate consumption and related environmental degradation on the basis of
“marginal preference” indicated by Scruggs (1998) study (Berthe & Elie, 2015). This
presented work assumes that environmental deterioration increases as income increases

and the analysis focuses on the marginal effects.

Figure 2: Relationships Between Individual Income and Environmental Pressure*

Individual A\
environmental
pressure

Individual
> income
level

*QOriginally taken from Scruggs (1998), combined from Berthe & Elie’s (2015) work.

As it can be seen from Figure 2 (Berthe & Ellie, 2015), Scruggs (1998) has emphasized
that there are basically three relationships represented between individual income and
environmental pressure. (I) emphasizes that as each individual’s income increases by
one unit, the environmental pressure will increase incrementally. Hence, aggregate
environmental degradation will decrease as the inequality becomes a higher equal
position in an economy —the proportion of the more affluent group’s income decreases.
In opposition, (I11) situation shows that as the income level of the individuals’ increases,
the environmental pressure will increase in the first place. Still, after a specific turning
point, it will decrease. Therefore, having a higher income inequality —more utilization of
income for the richer group- creates and negative impact on the environmental pressure.
(meaning that a lesser aggregate environmental degradation) The (I1) slope shows that
there isn't any effect of the income distribution on the environmental degradation on
similar aggregate income levels (Berthe & Elie, 2015).
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Here, if we look closer at each slope;

Heerink et al. (2001) have argued that redistributing the income from poor to rich will
create better environmental quality, against Boyce’s (1994) proposed redistribution of
the income from rich to poor may improve environmental outcomes. Their study has
shown that this result aligns with the (II1) slope. (Figure 2.) signifying that richer
households are able to prevent environmental harm by affecting their consumption and
production patterns. This situation also indicates income level with the increasing
income; after people reach a certain income level, environmental awareness will come
into play, and people will prefer and consume eco-friendly products. Consequently,

MPE decreases with the income.

The same reasoning but different aspects can be seen with the Ravallion’s (2000) study
discussed earlier under the political demand sub-title. Namely, the income inequality in
both between and within countries leads to the same result, that is, resulting in higher
MPE for the poorer and lower MPE for the higher income. Firstly, they have shown that
redistribution of the income from lower-income with higher marginal propensity to emit
to higher-income countries with lower marginal propensity to emit would worsen the
environmental degradation. The main assumption under this finding is that MPE, the
leading cause behind the environmental degradation, is lesser in richer countries than
the relatively poorer countries, which implies higher inequality between these countries,
decreasing the environmental impact (Ravallion et al., 2000). The study also revealed
that richer households would have less MPE while the opposite is valid for the poorer
households. So a redistribution within a country would also increase the environmental
degradation with the economic growth. According to Liobikiené & Rimkuviené (2020),
especially in high-income countries, MPE is low for affluent groups and high for low-
income groups. Therefore, redistribution of income will increase environmental
degradation. The same results can be seen in different studies that are MPE decreases
with the income level (see Yang et al., (2011); Zhang & Zhao, (2014)).

In poorer countries with higher income inequality, the poorer class won’t be able to
acquire eco-friendly products and reach out to relatively expensive eco-friendly
solutions such as renewable electricity (BaleZentis et al., 2020; Hao et al., 2016). This

situation underlines the assumption that MPE is higher for poor individuals than for the
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affluent. In poorer countries where income inequality is more unequally distributed, the
vast majority of the population is excluded from the carbon economy; thus, the
environmental outputs to be created, access to electricity and modern energy decreases,
and MPE decreases to the lowest level (Grunewald, 2017). Gassebner et al., (2008) have
also discussed that the poorer class has minimum access to electricity and energy,
therefore a lesser environmental degradation created by them. Another perspective can
be drawn with the accumulation of wealth; as a small proportion of the population holds
the technology and wealth, the consumption capacity of the low-income group
decreases with the rising population of the latter group. (Balezentis et al., 2020)
Therefore, as the income inequality increases and decreases income level of the poor,
consumption level and related environmental degradation indicators such as greenhouse

gas emissions will also decrease (Jorgenson et al., 2017).

However, some findings counter these presented works. For instance, (I) slope argues
that MPE increases with the income level. The primary assumption behind this
relationship has emerged with Boyce (1994). As it is discussed under the political-
economic on inequality and environmental degradation concept, Boyce (1994), -later on
(1999 & 2010)- has mainly advocated that power accumulation leads to inequality.
Accordingly, poorer classes bear the cost of environmental degradation while richer

don’t and create more pollution.

Nevertheless, Boyce didn’t explain this situation with the MPE, but the assumption
behind his hypothesis was affluent groups would tend to emit more without a marginal
emit perspective. However, this assumption is one of the focal points in the MPE
discussions; as the income rises, MPE will also increase, and the affluent class tends to
consume more while deteriorating the environment the most. In this perspective,
Pattison et al., (2014) have discussed that in high-income countries with a low-income
gap, an increase in the affluent group’s income level in the society would lead to higher
consumption levels and, correspondingly, a greater extent of environmental degradation.
Liu et al., (2020) also emphasize and provide a study with a robustness check with the
Gini, P10, and Palma ratio in order to observe the impact of income inequality on
household emissions. Results have indicated that income increases lead to more

emission rates on the household scale in China. In compliance with these findings,
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Slope (I) (Figure 2.) emphasizes that as the individual income increases, the
environmental pressure will increase incrementally. Therefore, one might be said that
individuals tend to consume less eco-friendly products as their income level increases
(Boyce, 2010; Liu et al., 2020). Hence, rising consumption of the higher income group
and preferences that are shaped by the income level of the individual results in a higher
MPE as the income increases. Moreover, when the relatively poorer class has a lower
MPE, as the income inequality increases, the environmental degradation will also
increase (Mader, 2018). Another example of this situation has been provided by Golley
& Meng (2012). According to the constructed study for China with the household
income and MPE aspect, MPE increases with the rising income levels. Additionally, the
results of this study indicate that the possible redistribution of the income from affluent
groups to poor households will decrease the environmental degradation as emission
rates in the study denote. One of the most significant connections has been made by
Jorgenson et al., (2017) regarding the rising MPE with income inequality. This
connection has been shown with the Veblen Effect theory, which discussed in the

upcoming sub-section.
1.3.2. Veblen Effect

As mentioned under the environmental protection demand concept, social norms can
also play a crucial role in the consumption behaviours of the individuals by changing
their consumption motives of the individuals and leading to environmental degradation.
And inequality can play a vital role in these motives by having an impact on society's

perception and deterioration of social norms (Nhim, 2021).

Obtaining a social status in compliance with individualism and consumerism would
change the propensity of individuals to prefer eco-friendly products (Berthe & Elie,
2015). In parallel with this point of view, the Veblen Effect theory in the literature plays
an essential role in the relationship between income inequality and environmental

degradation, together with the MPE theory.

“Veblen effect” and “marginal propensity theories are basically associated with the
economic behaviour of the individuals. Veblen (1934) was the name who constructed

this particular issue that individuals in lower social classes tend to copy the
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consumption behaviours of higher social classes. The theory simply argues that when
income is distributed more equally, the poorer class will increase their consumption of
energy and carbon-intensive products as they move into the middle class (Jorgenson et
al., 2017). This particular behaviour of the individuals in a society is related to the
Veblen Effect, as theory suggests. This is lying under the assumption of marginal
propensity to emit (demand) rises with the rising income level as Scruggs (1998) argues

or power as Boyce (1994) identifies it.

The link between the Veblen effect and environmental pollution can be identified as the
consumption differences between different social classes, which are related to the
income level. From this point, as the income distribution gets into a relatively equal
position, a higher level of emissions can occur due to the consumption behaviours of the
lower social classes, which can be stated as consuming more in order to obtain a higher
status in society. As the income distribution starts to get more balanced in line with the
Veblen effect, the literature suggests that the poorer class who become middle class are
associated with consuming less eco-friendly products, which suggests rising MPE. For a
better high-income distributed situation -for instance, high-income countries- the poor
class will tend to copy the eco-friendly consumption style of the richer people
(Rimkuviené and Liobikiené, 2020). This particular situation has been observed by
Jorgenson et al. (2017). In this study, the link between U.S. state-level CO2 emissions
(1997 to 2012) and income inequality has been examined by the researchers. In order to
measure income inequality, the income share of the top 10% and Gini coefficient has
been used. As a result of this study, state-level carbon emissions were found out
positively related and significant with the income share of the top 10% measurement; on
the other hand, the impact of the Gini coefficient on emissions was found insignificant.
As the incomes of the individuals were distributed more equally, the relatively poor
group increased their consumption of energy and other carbon-intensive products as
they shifted into the middle class (a better income group). In compliance with the
Veblen effect, the findings of this study also asserted that the lower-income group
increased hours of work to maintain the visible social status in the society with the
rising consumption competition with the higher-income group. Consumption
competition, which raises energy consumption hence environmental degradation, is

another critical perspective in the literature.
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Schor (1998) has emphasized that increasing income inequality may result in greater
consumption competition. Rising consumption competition in a country will most likely
drive environmental degradation, as the literature suggests. As income inequality rises,
consumption levels will also change, and due to these changes, the labor market will be
directly affected (Bowles & Park, 2005). Jorgenson et al., (2017) presented this
situation with the Veblen effect perspective on labor market dynamics. Namely, rising
working hours by the lower-income group in the labor market can be observed to
sustain or reach a status in the society. This situation leads to increased environmental
degradation pursuant to higher consumption levels. Fitzgerald et al., (2015) used a
longitudinal analysis to examine the impact of average annual working hours on
aggregate energy consumption for the developed and developing countries. Findings
have shown that energy consumption increased in line with the working hour’s trend.
Bowles & Park (2005) also examined that higher inequality leads to longer working
hours, and due to longer working hours, higher CO2 consumption and emissions are
observed in compliance with the Veblen perspective, meaning that low-income group

increased their working hours in order to obtain a higher status in the society.

BaleZentis et al. (2020) have constructed a study in order to find out that MPE and
Veblen theories are capable of explaining the relationship between income inequality
and consumption-based GHG emission in different income compositions in countries
which is directly associated with the consumption patterns of the individuals in the
countries. By using the data for 109 countries in years between 1990 to 2014, their
partially linear regression and non-parametric regression models’ results demonstrated a
non-linear relationship between income inequality and consumption-based GHG
emission per capita. The results have also shown that there might not be a direct
relationship between income inequality and greenhouse gas emissions. Additionally,
low-income countries with higher income inequality lead the way for the rising
consumption-based carbon footprint per capita. Similarly, there are studies that discuss
carbon and greenhouse gas emissions between countries based on individual
consumption behaviours and the returns of income inequalities. For instance, Baloch et
al., (2020) have constructed a study in order to examine the relationship between
income inequality, poverty, and CO2 emissions by using Driscoll and Kraay panel data

regression for 40-Sub Saharan countries. The findings of this research have shown that
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an increase that occurs in income inequality would increase CO2 emissions, as well.
These findings emphasize that in low-income countries, higher inequality will create a

higher environmental degradation, as the MPE and Veblen effect theories suggest.

Meanwhile, the Veblen effect and rising MPE with the income level also emphasizes
that for the high income and middle-income countries, MPE would be higher for the
poor class than the more affluent class. And with this motive, Liobikiené & Rimkuviené
(2020) have constructed a study to determine the relationship between income
inequality level and consumption-based GHG emissions in different levels of economic
development (income groups) by using fixed and random effects models on 126
different countries. As a result of this study, they found that economic growth is
associated with the increases in the consumption-based GHG emissions for all income
groups. (As most of the studies in the literature suggest). The most significant impact
can be seen in the middle-low and low-income countries. For the high and middle-high-
income countries, the “Veblen effect” and “marginal propensity to emit” theories’
suggestions are confirmed with higher income inequality levels related to lower
consumption-based emissions. On the other hand, for the low and middle-low income
groups, this linkage has been found insignificant, contrary to BaleZentis et al. (2020).
Income inequality and climate change were found to be discordant for all different
income groups. Similarly, Muris et al., (2012) have also constructed a study to examine
the relationship between carbon emissions and income inequality in different countries.
The issue has been discussed by using panel data analysis for 138 countries in the years
between 1960 to 2008. The results show that pro-poor growth countries face a declining
emission rate, as the EKC suggests. The other significant result is that high-income
countries that have higher income inequality show a more reduction in carbon emissions

per capita rather than more equal countries.

In different cases, a relationship was found between inequality and environmental
indicators, whether they are negative or positive, as discussed earlier; in contrast to
earlier findings, there are studies that have observed results contrary to the findings of
these studies. In other words, it is possible to talk about an insignificant relationship
between income inequality and environmental indicators in these studies. Namely,

Knight et al. (2017) have constructed research to examine the impact of income
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inequality on CO2 emission in high-income countries. As a result of this particular
study that was built for 26 high-income counters for the years between 2000 to 2010, an
insignificant relationship has been found between the Gini coefficient and emission
rates. While the income share of the top 10% was found to be positively related to
carbon emissions, this relationship is not a strict one, as the authors underlined. The
same outcome can be seen in Mader’s (2018) constructed study, which is an advanced
analysis of Knight et al.,, (2017) and Jorgenson et al., (2017) studies that were
constructed with the income share of the top 10% and Gini coefficient. By providing an
extended version of these studies, Mader (2018) has underlined that there isn’t any
relationship between both income and social equality and environmental degradation
(CO2 emissions). Additionally, MPE was found to be equal for both affluent and poor
people. Similarly, Scruggs (1998) has been shown that distributional problems didn’t
explain variations in environmental quality by using two different cross-sectional
models; however, as it is discussed in the earlier sub-sections, this study is one of the
pioneer studies with the Boyce (1994), and Scruggs (1998) underlined a possible
decreasing MPE for the affluent group meaning that decreasing environmental

degradation as their income increases while Boyce (1994) emphasized the opposite.

Examined studies constructed for income inequality and environmental degradation can
be seen in a table format in Table 1. The dates of these particular studies range from
1994 to 2021. The most significant studies have been examined under the literature
review section in compliance with the relevant theoretical aspects and possible
associations between income inequality and environmental degradation. Authors, date
of the studies, methods (models), the topic of the studies, variables, and samples used
for the research, and lastly, the findings of these studies have been summarized in a
table form. The distinctions in the studies examined were made as negative, positive,
mixed, and no relationship according to their results. It is also possible to observe the
relationship of each independent variable on the dependent variables in the parentheses.
“(+)” stands for a positive relationship, while “(-)” is vice versa. Additionally,

insignificant relationships are also represented in the parentheses.
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Author / Date

Topic/Focus

Method

Variables/Sample

Findings

Negative Relationship

Kusumawardani & Dewi
(2020)

The impact of income inequality
on carbon emissions

Autoregressive
distributed lag model
(ARDL)

CO; emissions (ton per capita)

Gini (-), GDP per capita (+), urbanization rate (-) ,
dependency ratio (-)

Indonesia (1975 to 2017)

There is a negative relationship between income
inequality and CO, emissions.

EKC theory has been confirmed for Indonesia.
(inverted U-shaped between GDP and emission rates.

Urbanization and dependency ratio has a negative
impact on emission rates.

Rimkuviené&Liobikiené
(2020)

Examining the relationship
between income inequality level
and consumption-based
Greenhouse gas emissions in
different levels of economic
development (income groups).

The fixed-effects and
random-effects models

Consumption-based GHG emissions (the
consumption-based  carbon  footprint)(dependent
variable)

GDP (+), Gini coefficient (-), urbanization (-) for
high income (+) for the others, education (-)

126 countries (low middle-middle high-high-low
income countries) (1990 to 2014)

Economic growth is associated with the increases in
consumption-based GHG emissions for all income
groups. The most significant impact can be seen in the
middle-low and low-income countries.

For the high and middle-high-income countries, the
“Veblen effect” and “marginal propensity to emit”
theories’ suggestions are confirmed with higher income
inequality levels related to lower consumption-based
emissions. On the other hand, for the low and middle-
low income groups, this linkage has been found
insignificant.

Income inequality and climate change are discordant
for all different income groups.
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Destek (2019)

Investigating the income
distribution effects on
environmental pollution in Turkey

Autoregressive
distributed lag model
(ARDL)

Carbon emission (dependent variable)

Real GDP (+), energy intensity (+), Gini coefficient
¢

Turkey (1990 to 2015)

According to the results, the increase in income level
and energy intensity causes environmental pollution
both in the short term and in the long term.

It has also been found that income inequality increases
reduce environmental pollution in the long term while
rising environmental pollution in the short term.

Ghosh (2019)

Impact of income inequality,
household energy consumption,
government expenditure, and
investment on CO, emissions
(household level).

Clemente—Montanes—
Reyes unit root test (for a
structural break in time
series)

autoregressive
distributed lag model
(ARDL) (linear)

Granger causality

CO,emission household level (dependent variable)

Gini index (unidirectional), household energy
consumption (+) (explanatory variables)

United Kingdom (1970 to 2015)

The negative asymmetric effect of income inequality is
greater in the long run than the positive impact.

Unidirectional causality has been found at inequality
transmission to carbon emissions. Higher-income
inequality leads to less environmental degradation yet,
raises savings meaning that less consumption occurs.

Ali etal., (2016)

Dynamic effects of the income
inequality on carbon emissions

Autoregressive
distributed lag model
(ARDL)

Income inequality (-) trade openness (+), GDP per
capita(+) and urbanization(+)

18 African countries (1984 to 2001)

There is a negative relationship between income
inequality and carbon emissions.

Trade openness, urbanization, and GDP per capita lead
to more degradation.
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Yang et al., (2011)

Relationship between income
distribution and environmental
pollution under different human

capital stages

Panel data analysis

Income distribution (Gini) (-),
technology advancement

(human

human capital (-),
capital)  (-),

industry structure (-) and urbanization (+)

China (1996 to 2008)

The study has concluded with a negative relationship
between environmental degradation and income
inequality.

The development of human capital can play a crucial
role in reducing the environmental pollution.

Differentials in industrial structure, scientific research,
and urbanization are drivers that can affect the
environment.

Borghesi (2005)

Examing the relationship between
income inequality and CO, per
capita emissions while testing the
EKC curve

Panel data analysis

CO, emissions for per capita (dependent variable),

Gini coefficient (-), GDP per capita (+), GDP per

capita® (+) , GDP per capita®(+)
(+), industrial share of GDP (+)

population density

126 countries for years between (1988-1995)

As a result of pooled OLS Gini coefficient has a
negative sign meaning that more inequality reduces the
CO; emissions. While this situation is valid in the high-
income countries, it was statistically insignificant for
the low-income countries.

Heerink et al., (2001)

Relationship between income
inequality and environment
considering aggregation bias in

environmental Kuznets curves

Time-series and pooled

cross-section time series
analysis

CO; emissions, technology,

soil,

and nitrogen

depletion and population sanitation, the percentage
reduction in forest area (dependent variable)

The income per capita (+), Gini (-)

SS Africa (1961 to 1986)

There is a trade-off between environmental

degradation and income equality, government policies
can be effective for these issues.
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Ravallion et al., (2000)

Distribution of income and carbon
emissions.

Pooled and fixed effects
models for

panel data

Carbon dioxide emissions per capita (dependent
variable)

Log GDP per capita (+), Gini index (-), Log
population size (+)

42 countries
developing)

(including both developed and

There is a trade-off between climate control and social
equity.

Higher inequality is associated with lower carbon
emissions & Economic growth results in a higher
emission.

Positive Relationship

Baloch et al., (2020)

Examining the relationship
between income inequality,
poverty and CO,emissions.

Driscoll and Kraay
regression (standard
error method)

CO; emissions (dependent variable),

Income inequality (+), Poverty Index (+) GDP per
capita (+), access to electricity, population (-),
inflation  (+), economic freedom (mixed)
(independent variable)

40 Sub-Saharan counties (2010 to 2016)

An increase that occurs in income inequality would
also increase CO, emissions.

Similarly, an increase in poverty measurements impacts
environmental pollution in a harmful way.

Balezentis et al., (2020)

Impact of income inequality on
consumption-based greenhouse
gas (GHG) emission.

Partially linear
regression

Non-parametric
regression

For both models (1&2), the ecological footprint per
capita (dependent variable) GDP per capita (+), level
of urbanization (urban population) (-), education
attainment (enrolment rate) (-) , Gini coefficient

109 countries (1990 to 2014)

According to findings, a non-linear relationship
between income inequality and GHG emission per
capita can be observed with a “U-shape“ linkage
between GDP per capita and GHG emission per capita.
At low-income countries with higher income inequality
lead the way for the rising consumption-based carbon
footprint per capita.

Ridzuan (2019)

Relationship between income
inequality and SO, emissions
while investigating EKC

Driscoll and Kraay and
Fixed Effect Model

SO, emissions (dependent variable)

Gini (+), In Urbanization (+), trade Openness (+),
INGDP (+) GDPxGINI (+) GDP? (+)

There is a positive relationship between
inequality and environmental degradation.

rising

Uzar & Eyuboglu (2019)

Relationship between income
inequality and CO; emissions in
Turkey

Autoregressive
distributed lag model
(ARDL)

CO, emissions per capita (dependent variable)

Gini coefficient (+), GDP per capita (+), financial

According to the results, it is possible the observe EKC
in Turkey.
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development index ((+) in short term)), energy
consumption per capita(+), industry percentange, (+)
urban population (insignificant), trade openness (-)

Turkey (1984 to 2014)

There is also a positive relationship between Gini and
carbon emissions.

Magnani (2000)

Role of environmental policy
decisions at income distribution
and environmental protection

Panel data analysis and
Pooled Cross-Section
Estimation

Public R&D Expenditures  for
protection (dependent variable)

environmental

Gini () ,GDP (+)

OECD countries (1980 to 1991)

Moment of the income distribution plays an important
role in ensuring sustainable growth in high-income
countries.

As the income inequality increases, lesser attention will
be paid to environmental protection leading to a
positive effect.

Boyce et al. (1999)

Relationship between power
distribution and enviroment

Cross-sectional analysis

Environmental stress, public health, environmental
policy (dependent variables)

Power distribution (+) (derived from different
measurements)

50 US States

Higher power inequality leads to less effective
environmental policies, which will create higher
environmental degradation and public health issues.

No Relationship

Knight et al., (2017)

Relationship between income
inequality and CO, emissions at
high-income countries

Two-way fixed effects
longitudinal models

GDP per capita (+), Gini (insignificant), the income
share of top 10% (+)

26 high-income countries (2000 to 2010)

The relationship between the Gini coefficient and
carbon emissions found out to be insignificant while
the income share of the top 10% is positively related,
yet this is not explaining a strict relationship as the
authors emphasized.

Scruggs (1998)

To test whether political and
economic equality results in lower
levels of environmental
degradation or not.

2 cross-national
regression models

Water and air pollutants (dependent variable)

Income (+),Gini coefficient (mostly insignificant),
S80/S20  (insignificant) democracy (constant),
energy supply(+),population density (insignificant)

The results show that institutions largely ignore the
relationship between environmental degradation and
equality.

Distributional problems do not explain variations in
environmental quality.
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17 industrial countries (democracies)

Mixed Results

Alatas&Akin (2021)

Investigating the impact of income
inequality on the environmental
condition by taking into account

sectoral level differences

Panel data analysis

Sectoral carbon emissions: Power — buildings —
transport and other sector levels (dependent
variables) GDP (+), urbanization (+), Gini (depends
on the sector), KOF index (depends on the sector),
(independent variables)

28 OECD economies (1990 to 2018)

Income and income inequality are significant indicators
that can explain the variations that occur in sectoral
level carbon emissions.

The result for the relationship is mixed; as the income
inequality increases, carbon emissions for the power
and building sectors rise (a positive relationship
observed) while this relationship is negative for the
other sectors.

Jorgenson et al., (2017)

Examining the link between U.S.
state-level CO, emissions and
income inequality using the
income share of the top 10% and
Gini coefficient.

Longitudinal analysis

Time-series cross-
sectional Prais-Winsten
regression model with
panel-corrected standard
errors

Two-way fixed effects
model

Generalized least squares
random-effects
regression

CO, emissions (dependent variable)

Gini coefficient (insignificant); (GDP) per capita by
state, fossil-fuel production (+),percent of population
in urban areas (+), population size (+) , income share
of top 10% (+), State environmentalism (-), region
census (+), manufacturing as percent of GDP
(insignificant)

U.S. States (1997 to 2012)

State-level carbon emissions are positively related and
significant with the income share of the top 10%
measurement; on the other hand, the impact of the Gini
coefficient on emissions is not significant.

As the incomes of the individuals are distributed more
equally, the relatively poor group will increase their
consumption of energy and other carbon-intensive
products as they shift into the middle class. (a better
income group) a better inequality leads to higher
emissions.

Grunewald et al., (2017)

Relationship between income
inequality and carbon dioxide
emissions

Panel data analysis

CO, emissions for per capita (dependent variable),

income inequality (Gini index) (depends on income
level) GDP per capita (+), urban population,
manufacturing ratio of GDP, agriculture ratio of
GDP, services ratio of GDP, polity (controlled
variables results were significant)

158 countries for years between (1980-2008)

Income level is the primary driver at the relationship of
income inequality and carbon emissions per capita.

Low-income and middle-income countries show a more
reduction in the way of carbon emissions per capita.
The opposite situation is valid for upper-middle-income
and high-income countries, meaning that income
inequality increases carbon emissions.
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Duro (2016)

By using general distributive
sustainability indexes to show a
complete examination of the
international equity indicator on
the greenhouse gas emissions

Cross-country analysis
and General
Sustainability Function

General Distributive Sustainability Index (GDS)
based on Gini (calculated by researchers), GHGs,
and their three main sources (CO, —CH; —N,0)
(mixed)

140 countries (1990 to 2012)

The general distributive sustainability related to the
worldwide greenhouse gases per capita has increased;
however, this rise has started to decrease from 2000.

Last period decrease can be associated with the rise in
world mean average.

Different gases and results related to them differ from
each other at different indexes.

Zhang&Zhao (2014)

Finding the link between income
inequality and CO,emissions
considering regional differences.

Panel data analysis

(Driscoll and Kraay,

Feasible Least Square

Method, PCSE, Fixed
Effect)

Total CO, emissions (dependent variable), GDP per
capita (+), Gini coefficient (mixed for different
regions), energy intensity (+), the share of industry
sector (insignificant), urbanization (-) for a region

Regions of China (1955 to 2010)

Economic growth (income) increases China’s CO,
emissions.

Income inequality impacts CO, emissions greater in the
Eastern region than in the Western. Equally distributed
income can improve the control of CO; emissions in
developing regions while not in others.
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CHAPTER 2

DATA AND METHODOLOGY

As mentioned in the previous sections, in order to examine the relationship between
income inequality and environmental degradation, an unbalanced panel data set for the
28 EU countries for the 2005-2018 period is used.® The annual data for the greenhouse
gas emissions and ecological footprint per capita were obtained from European

Environment Agency (EEA) and Global Footprint Network, respectively.

Gini coefficient (Gini coefficient of equivalised disposable income), the income share of
the bottom 40%, and S80/S20 ratio was gathered from the EU-SILC survey. The
income share of the top 10% was collected from the World Bank, while the Palma ratio
was calculated by the author. These measurements are considered as the key

independent variables of this thesis.

Other independent variables (control) can be stated as real GDP per capita,
manufacturing ratio to GDP (% of GDP), the proportion of the urban population, energy
intensity, final energy consumption per household capita, and human capital. Real GDP
per capita’s data was obtained from Angus Maddison’s Project Database 2021 (MPD).
Data for manufacturing ratio to GDP was gathered from the World Bank’s world

development indicators.

The proportion of the urban population data (Annual Percentage of Population at Mid-
Year Residing in Urban Areas) was taken from the UN’s World Urbanization Prospects:
The 2018 Revision. Annual energy intensity and final household energy consumption
per capita of the countries were gathered from EEA and Eurostat, respectively. Lastly,
the human capital index was obtained from the Penn World Table version 10.0. Each
variable’s data source (link) was provided in Appendix-3 of this thesis. A summary of

the variables’ abbreviations, measurement unit, and the data source is shown in Table 2.

3 EEA EFTA States countries were excluded from the study. The United Kingdom, which left the EU Union in 2020,
has been included in the study. Since the country was already a member of the EU in the relevant period.
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Full variable name Abbreviations Measurement unit Data source

Dependent variables

Greenhouse gas emissions GHG Million tonnes per capita Eurostat

per capita

Ecological footprint per EF Global hectares Footprintnetwork

capita

Independent variables

Gini coefficient Gini Gini coefficient (scale from 0 to 100) Eurostat

S80/S20 S82 Income quintile ratio Eurostat

The income share of the 40B Percentage share of income Eurostat

bottom 40%

The income share of top 10T Percentage share of income The World Bank

10%

Palma ratio PAL Ratio By author

Real GDP per capita GDP Real GDP per capita in 2011$ Angus Maddison’s
Project

Urbanization URB Urban population (% of total) UN World

(Proportional) Urbanization

Manufacturing ratio to MAN Manufacturing, value added (% of GDP) The World Bank

GDP

Final energy consumption FEC Megajoule per capita Eurostat

per capita (household)

Human capital index HC Based on years of schooling and returns Penn World Table

to education
Energy Intensity El Kilograms of oil equivalent (KGOE) per Eurostat

thousand euro in purchasing power
standards (PPS)

As Table 2 above illustrates, the dependent variables of the study are greenhouse gas

emissions per capita and ecological footprint per capita for the two base models. Key

independent variables for each model can be stated as Gini coefficient, Palma ratio,
S80/S20, the income share of the bottom 40%, the income share of the top 10%. Other

controlled independent variables for each model are real GDP per capita, proportional
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urbanization, final energy consumption, manufacturing ratio to GDP, human capital,

and energy intensity. The general regression equations are given below.

/7

¢ Greenhouse gas emission per capita (1) is the dependent variable and is

denoted with different equations:

(1.1): GHG;; = a; + B1GINI;; + B,GDP;, + B;URB;, + B4MAN; + BsHC;, + BcFEC;, + B,EI;+ u;,

(12)GHGlt = aq + ﬁ14OBit+ ﬂzGDPl‘t‘l' ﬁ3URBit+ﬁ4MANit + BSHCit +ﬂ6FECit +ﬁ7E1it+ Ui

(1.3): GHG;, = a; + B,582; + B,GDP;, + B3URB; + B4MAN;, + BsHC; + BoFEC; + B7El;+ uy,

(1.4): GHG;; = a, + B,10T;; + B,GDP;, + BsURB; + B4MAN;, + BsHC; + BcFEC;; + B,EI;+ u;,

(1.5):GHG;; = a, + B,PALMA;, + B,GDP;, + BsURB;, + B4MAN;, + BsHC;, + B¢FEC; + B7EI;;+ u;

+«+ Other models constructed with Ecological footprint per capita (2) as the
dependent variable with each income inequality and distribution measures
for independent variables can be stated as:

(2.1): EFy = ay + B1GINIy + B,GDPy + B3URBy + B4MANy + BsHCy + BeFEC; + B7EL+uy
(2.2): EF; = ay + B140B; + B2GDPy + BsURBy, + BoMAN,, + BsHCy + BeFECy + ByEly+ uy
(2.3): EF;; = a; + B,582,,+ B,GDP;, + B3URB;, + B,MAN;, + BsHC;, + B¢FEC; + B;EI;;+ u;
(2.4) EFy; = ay + B110Ty + B,GDPy + B3URBy + ByMANy + BsHCy + B6FEC;, + B7El+ wy

(25). EFit = a, + BIPALMAU + BZGDPu + ﬁ3URBit +ﬂ4MANl't + BSHCit + BGFECit +B7E1it+ U

Where “GHG” represents greenhouse gas emissions per capita, “EF” represents
ecological footprint per capita for the dependent variables. For the income inequality
measurements, “Gini” represents Gini coefficient, “S82” represents income quintile
ratio, “PAL” represents Palma ratio, “40B” income share of the bottom 40%, and “10T”
denotes income share of the 10%. “URB” presents proportional urban population,
“GDP” represents real GDP per capita, “EI” denotes energy intensity, “FEC” household
final energy consumption, while “MAN” represents manufacturing ratio to GDP and

“HC” denotes human capital for the other independent variables.

As discussed in detail in the literature review section, the most common variable used to
measure the relationship between income inequality and environmental degradation is

the Gini coefficient and the environmental indicators such as CO2 emission rates. In
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order to provide a robustness check by providing a broader perspective, environmental
degradation indicators such as greenhouse gas emissions and ecological footprint are
chosen as dependent variables, while the independent variables consist of different
measurements of income inequality, including the Gini coefficient. Other control
variables are included in each model as independent variables influential on

environmental degradation, in line with the literature.

As mentioned earlier, the environmental degradation concept that is used in this thesis
refers to mainly two indicators which are greenhouse gas emissions per capita and
ecological footprint per capita. Greenhouse gas emissions per capita variable measures
per capita Kyoto basket of greenhouse gases, including carbon dioxide (CO2), methane
(CH4), nitrous oxide (N20), and the so-called F-gases (hydrofluorocarbons,
perfluorocarbons, nitrogen trifluoride (NF3), and sulfur hexafluoride (SF6)) which

provides a comprehensive measurement (Eurostat, 2022).

On the other hand, the ecological footprint per capita measures the ecological footprint
divided by the total population of the countries. This indicator shows average
environmental pressure of an individual, if EF per person exceeds biocapacity per
person in an country, this means that the average citizen in this country demands more
resources than the earh regenerates and produces more wastes than the earth can absorb.
For instance, according to the Ecological Footprint Network, the biocapacity per person
was 1.58 global hectares and average EF per person was 5.45 for the EU countries in
2018. This indicates that average EU citizen were demanding 3.45 times the resources

and ecological services that the earth can supply*

For the key independent variables, starting with the Gini coefficient, the measurement
has weaknesses in the way of responsiveness for the variation in the high and low
income leading a low reliability at observing income inequality (Y. Liu et al., 2020).
This situation leads us to consider other income inequality measurements such as
income share of the top 10%, Palma ratio, the income share of the bottom 40%, and

income quintile ratio, which is also known as S80/S20. Yet, still Gini coefficient is the

4 The relevant calculation was made based on the indicator description on the ecological footprint
network https://data.footprintnetwork.org/#/.
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most used income inequality indicator in the literature, so it is included in the models
even though the coefficient has shortcomings as well as it is in the literature.

As the literature suggests income share of the top 10% can show us the share of the
highest income group in the countries and actually gives a chance to observe the
accumulation of political power and wealth. Here, the underlying assumption is the top
10% is the affluent group that holds the political and purchasing power in the countries
(Jorgenson et al., 2017; Knight et al., 2017; Winters & Page, 2009).

On the other hand, the income share of the bottom 40% can provide a significant
perspective about the improvement of income inequality and the impact of the increase
in the share of the middle-income group in the country on environmental degradation.
Hence, it is expected that the relationship between the income share of the top 10% and
the income share of the bottom 40% must be of different signs from each other in line
with a two-sided perspective. Depending on these two variables, the Palma ratio is
considered another essential independent variable in this thesis. Palma ratio is calculated
by dividing the share of the highest disposable aggregate income received by the 10%
of the population to the aggregate income received by the 40% of the population's

bottom disposable income.>

S80/S20 ratio, to put it another way, the income quintile ratio is selected as a significant
alternative measurement. This indicator gives the ratio of the 20% population with the
highest household income in total household disposable income to 20% of the
population with the lowest household disposable income in total household income
(Kolluru & Semenenko, 2021).

As mentioned, by using these various income inequality measures, a robustness check
can be provided. Accordingly, in line with the MPE theory, it is expected that there will
be a negative relationship between income inequality and greenhouse gas
emissions/ecological footprint per capita, which represents environmental degradation.
Higher-income inequality levels can create a negative impact on the greenhouse gas
emissions in line with the economic behaviour of the individuals. Namely, the

consumption behaviours of the individuals can play a key role between these two

5 OECD (2022), Income inequality (indicator). doi: 10.1787/459aa7f1-en (Accessed on 05 February 2022)
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variables. In compliance with the Veblen effect, the lower-income groups tend to
consume more in order to obtain a higher status in society. This former behaviour of the
individuals, as the income is distributed more equally, can maintain so that consumption
levels can increase, which is one of the most significant determinants of environmental
degradation. Another perspective is that the relatively poor group can increase their
consumption of energy and carbon-intensive products instead of eco-friendly products
since they can not afford them. However more affluent groups have the necessary
purchasing power to buy eco-friendly products. This indicates a higher MPE for the
low-income group and a lower MPE for the high-income (Ali et al., 2016; Heerink et
al., 2001; Liobikiené & Rimkuviené, 2020; Mader, 2018; M. Ravallion et al., 2000;
Yang et al., 2011).

As the literature suggests, economic activities are directly associated with emission
levels and therefore, environmental degradation. In order to observe the economic
activities, real GDP per capita has been used. As the EKC literature suggests, a positive
relationship can be expected between these variables in the short-run for the developed
countries; after a threshold is reached, the opposite is expected (Demir et al., 2019;
Ghosh, 2019; Grunewald et al., 2017; Heerink et al., 2001; Huang & Duan, 2020). GDP
is one of the essential variables considering the literature of the income inequality and
environmental degradation nexus, and it is possible to observe the GDP variable in

every research without exception.

Another crucial variable is the manufacturing ratio in the GDP for observing the
economic activities. Industrialization is commonly associated with the increased
environmental degradation. Additionally, the manufacturing industry consumes
approximately 50% of the world's energy. Therefore, it can be said that it has a
significant effect on energy production and consumption (Zhao et al., 2014). The
energy-intensive industries emit more greenhouse gasses, including CO2 (Zhang & Zao,
2014). In line with this situation, observing the manufacturing industry growth and
energy intensity over time can show the linkage between the environmental degradation
and subjected variables. Additionally, observing the final energy consumption by the
households is also essential due to individual consumption behaviours, which are

considered as one of the main drivers for environmental degradation. The signs of the
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coefficients for these variables are expected to be positive. Urbanization is also a
possible driver of environmental degradation. With the increasing urban population,
consumption which can be considered as a cause of environmental degradation also
expected to increase. Hence, a positive relationship can be expected. In order to observe
urbanization rates, proportional urban population (% of total) of the countries has been
used.

Human capital is another significant variable with a possible negative impact on
environmental degradation. Namely, Yang et al. (2011) has constructed a study for
China for years between 1996 to 2008 in order to find the link between income
inequality and environmental quality. It is found out that there is a significant negative
relationship between income inequality and environmental degradation. The results also
have shown that human capital has a crucial role in reducing both income inequality and
environmental degradation. Additionally, the education indicator can be observed in the
other studies for income inequality and environmental degradation (see Li et al., 2020;
Liobikiené & Rimkuviené, 2020). Hence, in order to observe this relationship, the
human capital index has been used as an independent variable in both models. The
indicator mainly measures the years of schooling and returns to education in each
country (PWT 10.0).

Summary statistics of each variable can be seen in Table 3.

Table 3: Summary Statistics

VARIABLES N mean sd min max
GINI 384  29.88281 3.907276 20.9 40.2
GHG 392 10.12959 4.001897 5 30.8
EF 364  5.425275 2.109919 2.7 15.8
GDP 392 31.22257 10.83065 11.314 64.684
El 392  152.9889 45.17054 53.98 312.87
MAN 378  14.36629 5.04247 3.89 34.57
URB 392 725739 12.57484 51.533 98.001
PAL 383  1.164047 .2208654  .74427483.15 1.933333
S82 384  5.050156 1.320853 16.5 9.01
40B 384  21.5349 2.266841 19.5 26.2
10T 385  24.60831 2.248433 65.04 32.6
FEC 392 246.6251 83.26093 2 465.51
HC 392 3.219037 . 301652 .230435 3.821207
Number of countries (N) 28 28 28 28 28

Years (T) 14 14 14 14 14
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In order to obtain a broader perspective on the possible income inequality and
environmental degradation relationship, two base models have been constructed. It is
the environmental degradation measures used as the dependent variable that
distinguishes these models from each other. These indicators are greenhouse gas

emission per capita for base model 1 and ecological footprint per capita for model 2.

In the empirical strategy for the panel data analysis, the validity of the Homogeneous
(or pooled) model was tested with the ANOVA F test (Moulton and Randolph, (1989)).
Ho: The individual and time effect panel equal to zero was tested for all i and t.
According to the test results, the null hypothesis was rejected for all models. (Prob > F
= 0) Accordingly, since there is an individual or time effect in the models, Breusch
Pagan's (1980) Breusch-Pagan Lagrange multiplier and adjusted Lagrange multiplier
tests were applied for both individual effect and time effect. In addition, Bottai's (2003)
Score has been applied. According to these test results, it was seen that all models have
individual effects; therefore, pooled OLS estimations was not applicable. As a result,
due to the individual effect in models, the Hausman test has been applied for the fixed
or random effects. Therefore, Hausman's (1978) test was applied to decide between
fixed effects and random effects estimators. As heteroscedasticity and autocorrelation in
the models impairs the reliability of the Hausman’s test, the bootstrap Hausman test was
also applied. Accordingly, the fixed-effect model in equations (1) and (2) found to be
suitable (probability value is < 0.05). Afterwards, certain tests were performed for
autocorrelation, heteroscedasticity, and cross-sectional dependence to use fixed and

random effect models. The test results have been provided in Table 4 and Table 5.

In the case of larger T and smaller N, the Lagrange multiplier test statistic proposed by
Breusch-Pagan (1980), which is used to test the cross-sectional dependency, can be
used. However, in our sample, T is small (t=14 years) and N is large (N=28 countries);
In the case of N>T, the Breusch Pagan (1980) test cannot be used. In this case, two
semi-parametric tests suggested by Frees (2004) and the parametric test presented by
Pesaran (2004) can be used to test the correlation between units (Yerdelen Tatoglu,
2021). These tests can also be used in unbalanced panel (Yerdelen Tatoglu, 2021).
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The outcomes of these tests can be seen in Table 4. and Table 5. Accordingly, all of the

models have a cross-sectional dependency problem. In this study, correlation cannot be

ignored since it is studied with countries that are characteristically close to each other.

For the fixed-effect model, the heteroscedasticity was tested by using Modified Wald

Test (Greene, 2008). As the results indicate there is also a heteroscedasticity problem.

The autocorrelation issue has been tested with the Baltagi-Wu (1999), and Bhargava et

al., (1982)’s Durbin Watson tests with an AR(1) estimation — only focusing on the

regarded tests whether they are smaller than 2 or not for all of the models —. The results

have shown that both of the models are suffering from autocorrelation. Additionally, as

the Wooldrigde (2002) Test indicates, there was an autocorrelation problem in the

models (p-value is < 0.05).

Detailed information regarding the tests is provided in the Table 4. for the base model

(1), which is constructed with the greenhouse gas emissions per capita as the

independent variable.

Table 4: Tests - Greenhouse Gas Emissions Per Capita — Base Model (1)

Equation No.
Test Name 11- 1.2- 13- 14- 1.5-
GINI INCOME40 S80S20 INCOME10 PALMA
ANOVA F 149.49 145.03 146.46 151.58 150.86
Prob>F =0 Prob>F =0 Prob>F=0 Prob>F =0 Prob >F =0
E - test 214.78 209.17 210.59 216.39 215.62
Prob > F = 0.0000 Prob > F = 0.0000 Prob > F = 0.0000 Prob > F = 0.0000 Prob > F = 0.0000
Breusch Pagan 1840.66 1855.92 1864.80 1819.11 1835.57
Lagrange Multiplier Prob;ggoltéarz = Prob;ggolgarz = Prob;ggé%arZ = Prob;ggé%arz = Prob;gg(l)téarz =

Adjusted Breusch
Pagan Lagrange

Prob>chibar2 =

Prob> chibar2 =

Prob> chibar2 =

Prob> chibar2 =

Prob> chibar2=

T 0.0000 0.0000 0.0000 0.0000 0.0000
Multiplier
Score test Prob g gg(i)k())arZ = Prob g ggégarz = Prob o> ch(i)%arZ = Prob 0> é:g(i)garZ = Prob g gg(i)l())arz =
1084.65 66.76 43.54 32.05 217.35
Hausman test Prob > chibar2 = Prob > chibar2 = Prob > chibar2 = Prob > chibar2 = Prob > chibar2 =
0.0000 0.0000 0.0000 0.0000 0.0000
- 2370.44 2439.90 2254.43 3884.92 2259.57
Modified Wald Test Prob >chibar2 = Prob > chibar2 = Prob > chibar2 = Prob > chibar2 = Prob > chibar2 =
0.0000 0.0000 0.0000 0.0000 0.0000
Pesaran's test of 6.152 6.168 6.419 6.012 6.817
cross-sectional
independence Pr = 0.0000 Pr = 0.0000 Pr = 0.0000 Pr = 0.0000 Pr =0.0000
Frees' test 5.600>0.3826 5.800>3826 5.925>3826 4.392>3826 5.249>4325
Q distr. (alpha 0.05) Q distr (alpha 0.05) Q distr (alpha 0.05) Q distr (alpha 0.05) Q distr (alpha 0.05)
Modified Bhargava et
al. Durbin-Watson .48956686<2 .46699463<2 | .47663258<2 | .48497503<2 | .46819893<2
Baltagi-Wu LBI .73508808<2 .71718381<2 | .72351311<2 | .71959868<2 | .70719804<2
62.635 63.275 65.454 73.366 66.361

Wooldridge test

Prob>F =0.0000

Prob>F =0.0000

Prob>F =0.0000

Prob>F =0.0000

Prob>F =0.0000
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Equation No.
Test Name 1.1- 1.2- 13- 1.4 - 15-
GINI INCOME40 S80S20 INCOME10 PALMA
2847.09 2825.26 2600.20 2090.32 2177.03

Modified wald test

Prob>chi2 =0.0000

Prob>chi2 =0.0000

Prob>chi2 =0.0000

Prob>chi2 =0.0000

Prob>chi2 =0.0000

Detailed information regarding the tests is provided in the Table 5. for the base model

(2), which is constructed with the ecological footprint per capita as the independent

variable. As it can be seen, similar outcomes have been observed for the second base

model with the relevant tests.

Table 5: Tests - Ecological Footprint Per Capita — Base Model (2)

Equation No.
Test Name 2.1- 2.2- 2.3- 24 - 25-
GINI INCOMEA40 S80S20 INCOME10 PALMA
ANOVA E 114.69 113.02 113.16 114.35 113.92
Prob>F=0 Prob>F=0 Prob>F=0 Prob>F=0 Prob>F=0
F - test 152.04 149.84 149.35 151.54 150.78
Prob > F = 0.0000 Prob > F = 0.0000 Prob > F = 0.0000 Prob > F = 0.0000 Prob > F = 0.0000
Breusch Pagan 1403.80 1400.33 1376.58 1429.84 1405.28
Lagrange Multlpller Prob;ggcl)%arz = Prob;()cg(l)%arz = Prob;ggcl)k())arz = Prob;ggcl)garz = Prob;ocg(l)téarz =

Adjusted Breusch
Pagan Lagrange

Prob>chibar2 =

Prob> chibar2 =

Prob> chibar2 =

Prob> chibar2 =

Prob> chibar2=

S 0.0000 0.0000 0.0000 0.0000 0.0000
Multiplier
Prob > chibar2 = Prob > chibar2 = Prob > chibar2 = Prob > chibar2 = Prob > chibar2 =
Score test 0.0000 0.0000 0.0000 0.0000 0.0000
29.01 28.76 29.82 28.36 29.27
Hausman test Prob > chibar2 = Prob > chibar2 = Prob > chibar2 = Prob > chibar2 = Prob > chibar2 =
0.0001 0.0000 0.0001 0.0002 0.0001

Modified Wald Test

Prob >chibar2 =

Prob > chibar2 =

Prob > chibar2 =

Prob > chibar2 =

Prob > chibar2 =

0.0000 0.0000 0.0026 0.0000 0.0000
Pesaran’s test of 2.906 2.751 3.006 2.303 2.666
cross-sectional
independence Pr =0.0037 Pr=0.0059 Pr =0.0000 Pr=10.00213 Pr=10.0077
Frees' test 6.272>0.4325 | 6.062>0.4325 | 5.794>0.4325 | 5.452>0.3826 | 5.972>0.4325
Q distr. (alpha 0.05) Q distr (alpha 0.05) Q distr (alpha 0.05) Q distr (alpha 0.05) Q distr (alpha 0.05)
Modified Bhargava
et al. Durbin- .48712973<2 A47879961<2 .48513464<2 .50523405<2 .48992141<2
Watson
Baltagi-Wu LBI .70528913<2 .70124989<2 .70623826<2 .72230716<2 .71032812<2
. 76.048 78.509 80.104 70.875 71.030
Wooldridge test Prob>F =0.0000 Prob>F =0.0000 Prob>F =0.0000 Prob>F =0.0000 Prob>F =0.0000
2847.09 2825.26 2600.20 2090.32 2177.03

Modified wald test

Prob>chi2 =0.0000

Prob>chi2 =0.0000

Prob>chi2 =0.0000

Prob>chi2 =0.0000

Prob>chi2 =0.0000

Regarding the tests that were used for autocorrelation, heteroskedasticity, and cross-

sectional dependence, the fixed-effect estimator could not be used. However, the fixed
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models’ results have been provided for an alternative model in the Appendix-2.

Accordingly, the same signs for each variable can be observed.

Hence, in order to overcome these particular issues in the constructed models (for all
equations), Driscoll and Kraay’s estimator has been used. Driscoll & Kraay's (1998)
estimator was the most suitable for each model. In the presence of heteroscedasticity,
autocorrelation, and cross-sectional dependence, each equation was estimated using the
Driscoll and Kraay nonparametric variance-covariance standard error estimator, which

is one of the resistant estimators.

It is worth noting that the Driscoll and Kraay estimator can be used when N>T
(Yerdelen Tatoglu, 2021). Estimator performs better in small-sample and time
preferences than the other alternative covariance estimators (Ridzuan, 2019). Also, the
estimator is efficient while using unbalanced data dealing with the missing values in the
data set (Baloch et al., 2020). Considering the regarded estimations for 28 EU countries
for the period 2005-2018 (14 years) and under the heteroscedasticity, autocorrelation,
and cross-sectional dependency issues, Driscoll and Kraay is a convenient estimator

technique.

Heteroscedasticity, autocorrelation, and cross-sectional dependence issues are solved by
correcting the standard errors for these particular issues. The estimator carries out better
estimations in the presence of cross-sectional dependence, heteroscedasticity, and
autocorrelation (Newton et al., 2010; Ridzuan, 2019). Therefore, Driscoll Kraay
standard error fixed effects regression has been applied for both base models (dependent
variables as greenhouse gas emissions and ecological footprint) with each key
independent variable (income inequality measurements) and other independent

variables.
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CHAPTER 3

RESULTS AND DISCUSSION

Two base models have been constructed with each environmental degradation indicator
as a dependent variable, while income inequality measurements (key independent
variables) and other independent variables remain unchanged for both. This section
addresses the results of the model estimations and discussion of the findings. In general,
statistically significant estimates were obtained, the explanatory power (R? values) of
the models seems to be satisfactory. The scatterplot graphs for each equation can be
found in Appendix-4. Estimations results of the first and second group of models can be

found in Table 6 and Table 7 respectively.

Table 6: First Model Regression Table (1) Greenhouse Gas Emissions Per Capita Results

Equation number (1.1) (1.2) (1.3) (1.4) (1.5)
GINI INCOME40 S80S20 INCOME10 PALMA
Inequality -0.124™ 0.165" -0.294 -0.188" -2.344"

(0.0377)  (0.0680)  (0.162)  (0.0642)  (0.871)

GDP 0.148™ 0147  0.145™ 0148  0.147™
(0.0327)  (0.0335)  (0.0337)  (0.0345)  (0.0336)

Manufacturing ~ 0.0699"*  0.0732*  0.0757"*  0.0782”  0.0709""
(0.0109)  (0.0103)  (0.00999)  (0.00892)  (0.0109)

Urbanization -0.0877"  -0.0840~  -0.0865~  -0.0914™  -0.0898™
(0.0248)  (0.0230)  (0.0220)  (0.0251)  (0.0240)

Humancapital -7.013""  -6.981"™"  -6.917""  -6.836"" = -7.028""
(0.681) (0.725) (0.748) (0.698) (0.690)

Energyintensity ~ 0.0132™ 0.0125" 0.0128" 0.0145™ 0.0134™
(0.00427)  (0.00443)  (0.00434)  (0.00393)  (0.00419)

Finalenergy 0.0183™ 0.0187" 0.0188™ 0.0181™ 0.0180™
(0.00464)  (0.00462)  (0.00459)  (0.00478)  (0.00454)
_cons 30.62"" 22.98™" 27.89™ 30.97 29.91™
(1.916) (2.774) (1.915) (1.821) (1.918)
N 371 371 371 372 370
R? 69.22 68.40 68.40 69.22 69.20
F 278.42 251.00 411.34 246.16 206.77

F-value significant  significant  significant  significant  significant




Standard errors in parentheses
Source: auto.dta
“p<0.05"p<0.01, " p<0.001

Table 7: Second Model Regression Table (2) Ecological Footprint Per Capita Results

Equation number (2.1) (2.2) (2.3) (2.4) (2.5)
GINI INCOME40 S80S20 INCOME10 PALMA
Inequality -0.0479™ 0.0782™ -0.161™ -0.0397" -0.775™

(0.0113)  (0.0192)  (0.0413)  (0.0181)  (0.169)

GDP 0137  0.136™  0.134™ 0137  0.136™
(0.0105)  (0.0106)  (0.0103)  (0.0107)  (0.0106)

Manufacturing  -0.00419  -0.00374  -0.00310  -0.000577  -0.00310
(0.00762)  (0.00729)  (0.00737)  (0.00764)  (0.00754)

Urbanization -0.0798™*  -0.0770™*  -0.0775"™*  -0.0784™  -0.0795™"
(0.00954)  (0.0103)  (0.0105)  (0.0102)  (0.0102)

Humancapital 3432 3422 -3395™ 3472 3473
(0.648) (0.653) (0.667) (0.639) (0.637)

Energyintensity ~ 0.00683”  0.00656™  0.00670"  0.00680"*  0.00677"*
(0.00184)  (0.00177)  (0.00182)  (0.00150)  (0.00179)

Finalenergy 0.00263 0.00272 0.00273 0.00285 0.00266
(0.00242)  (0.00242)  (0.00246)  (0.00250)  (0.00249)

_cons 17.80™" 14.47° 16.91" 17.26™ 17.38™

(1.957) (2.344) (2.036) (1.924) (1.948)

N 344 344 344 346 344

R? 60.72 60.35 60.63 60.04 60.48

F 1264.66 956.75 843.09 3156.62 1645.71

F-value significant _ significant _ significant _ significant _ significant

Standard errors in parentheses
Source: auto.dta
“p<0.05 " p<0.01, " p<0.001

3.1. ROLE OF INCOME INEQUALITY
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According to the results of base model 1 and base model 2, there is a statistically

significant relationship between environmental degradation and income inequality.

We found statistically significant negative relationship between the Gini coefficient and

greenhouse gas emissions per capita (p <0.01). Namely, a one-unit rise in the Gini

coefficient decreases the greenhouse gas emission per capita by 0.124. Similarly, a one-
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unit rise in the Gini coefficient corresponds to a decrease of 0.04 in the ecological
footprint per capita (p <0.01). There are studies in the literature that achieve the same
result using the Gini coefficient (Kusumawardani & Dewi 2020; Destek 2019; Ali et al.,
2016; Yang et al. 2011; Heerink et al., 2001; Ravallion et al., 2000). Rimkuviené¢ &
Liobikiené (2020) on the other hand, found a negative relationship for the consumption-

based greenhouse gas emissions.

The same negative relationship can be observed with the income share of the top 10%
for each model. That is, a one-unit rise in the regarded indicator results in 0.188
decrease in the greenhouse gas emission per (p <0.05), and -0.04 unit decrease in the
ecological footprint per capita (p <0.05). Similar outcomes can be seen in the literature.
Namely, Gosh et al., (2019) have also shown that the income share of the top 10% is
negatively affecting carbon emissions in the long run. On the contrary, Jorgenson et al.,
(2017) and Knight et al., (2017) emphasized a positive relationship between the income
share of the top 10% and environmental degradation. Additionally, we should note that,

Mader (2018) found an insignificant relationship between these two indicators.

As we move to the income share of the bottom 40%, a significant positive relationship
is observed. A one-unit rise in the regarded measurement decreases the greenhouse gas
emission per capita by 0.16 (p <0.05). Positive effect of the variable on the ecological
footprint per capita can also be seen with a rise of 0.16 (p <0.01). This indicator can be
interpreted as the accumulation of the income in the lower-income group; hence, the
accumulation of income in the relatively lower-income groups increases environmental
degradation. In other words, this outcome has been taken into account as a downward

deterioration in income inequality.

From the estimation results, we can see that there is a negative relationship between the
Palma ratio and the environmental degradation indicators. As this variable increases by
one unit, greenhouse gas emission per capita decreases by 2.34 units (p <0.01), similarly
ecological footprint per capita decreases by 0.77 units (p <0.001). This finding contrasts

with the positive relationship result found by Liu et al. (2020).

Lastly, concerning the S80/S20 ratio, we found a negative effect on environmental
degradation. As can be seen from the results, a one-unit rise in this ratio leads to a 0.16
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unit decrease in the ecological footprint per capita. However the estimated coefficent is
insignificant for the greenhouse gas per capita. On the other hand, it is worth
mentioning that according to the first constructed fixed-effect model results (provided in

Appendix-2), the relationship was negative and statistically significant.

As an overall result, according to the our findings, there is a negative relationship
between income inequality and environmental degradation. This result coincides with
the expected negative relationship examined in the previous sections. It also coincides
with the findings in the literature. For instance, Ali et al., 2016; Borghesi, 2005; Destek,
2019; Ghosh, 2019; Heerink et al., 2001; Kusumawardani & Dewi, 2020; Liobikiené &
Rimkuviené, 2020; M. Ravallion et al., 2000; Yang et al., 2011 identified a negative

relationship between income inequality and environmental degradation.

Our findings are, therefore in contrast with the studies that found a positive relationship.
Specific examples for these studies that are examined in the literature review section
can be stated as Balezentis et al., 2020; Baloch et al., 2020; J. Boyce, 2013; Y. Liu et
al., 2020; Magnani, 2001; Ridzuan, 2019; Uzar & Eyuboglu, 2019. There are also
studies that found no relationship; (Knight et al., 2017; Mader, 2018; Scruggs, 1998).
On the other hand, in some studies, mixed results were obtained under different
conditions such as different development levels, (Zhang & Zhao, 2014), sectors (Alatas
& Akin, 2021), income levels (Grunewald et al., 2017) and pollution indicators (Duro,
2016).

We observed, the same negative relationship for different indicators, namely Gini
coefficient, the Palma ratio, and income share of the top 10%, Additionally, our findings
that the income share of the bottom of 40% has a positive, relationship with

environmental degradation is again in line with our expectations.

S80/S20 ratio is insignificant in the first base model (greenhouse gas per capita). On the
contrary, it is still statistically significant negative for the ecological footprint per capita
(p < 0.01). Since we observe the same negative relationship between income inequality
and environmental degradation for different environmental and income inequality

indicators, we can say that this is a robust relationship.
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As the income inequality and environmental degradation literature suggests
contradictory results may be due to time preferences and models (Borghesi, 2005).
Additionally, the conclusions derived from the empirical studies result from models
designed for entirely different indicators of environmental degradation for different
country groups. Besides, these countries’ structural, economic, and political
characteristics potentially impact the relationship between income inequality and
environmental degradation (Lutz Sager, 2017). Therefore, variable, sample time period
and modeling choices create a variation in the results of the studies in the literature.
However, as discussed in the literature review, there are different theoretical

explanations, on the nexus between income inequality and environmental degradation.

Consumption behaviours can differ from country to country and between income
groups. In higher-income countries, higher inequality can lead to a rise in environmental
degradation, as the literature suggests (Grunewald et al., 2017; Pattison et al., 2014). In
this perspective, while focusing on individual consumption behaviour, Pattison et al.,
(2014) have discussed that in high-income countries with a low-income gap, an increase
in the affluent group’s income level in the society would lead to higher consumption

levels and, correspondingly, a greater extent of environmental degradation.

However, the opposite situation is underlined by Rimkuviené & Liobikiené (2020). In
higher and middle-high income countries, higher inequality leads to a decreasing
environmental degradation, particularlya decrease in consumption-based greenhouse gas
emissions. The same reasoning with the same assumption is also emphasized by
Ravallion et al., (2000). Accordingly, they have shown that MPE (marginal propensity
to emit), the leading cause behind the environmental degradation, is lesser in richer
countries than the relatively poorer countries, which implies higher inequality decreases
the environmental impact. The study also revealed that richer households would have

less MPE while the opposite is valid for the poorer households.

We can say that our results are in line with the MPE explanation. It is important to note
that according to the World Bank (2018), 26 countries in the EU are in the high-income
classification while remaining 2 countries which are Romania and Bulgaria, are upper-
middle-income for the time period covered in the study. Hence it is clearly can be said

that the sample group consists of mostly high-income and upper-middle-income
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countries. So, according to the literature, a negative impact on environmental
degradation can be seen as the income is distributed more equally, which is the case for

the EU member countries.

There are possible reasons for the regarded negative relationship that was observed from
the results. One of the reasons is that the higher income groups tend to consume more
eco-friendly in line with the MPE theory. A decreasing MPE assumes that as the income
increases, marginal propensity to emit will decrease, meaning that a lower
environmental degradation is created by higher income groups. Our findings suggest
that this situation is valid for the high-income group, which is in line with the
approaches of Rimkuviené & Liobikiené (2020) and Scruggs (1998).

On the other hand, as the Veblen effect suggests, individuals in lower social classes tend
to copy the consumption behaviours of higher social classes (Rimkuviené & Liobikiené,
2020). In the positive relationship case, there is a possibility that the lower-income
group can copy the eco-friendly consuming behaviours as they shift to the higher
income level (i.e. income). However, our findings suggest the opposite is for the EU
countries. The results indicate that the redistribution or a decrease in income inequality
increases environmental degradation, which is denoted by greenhouse gas emissions per
capita and ecological footprint per capita. So, as the income level increases for the
poorer class” MPE will also increase. In line with the Veblen effect, this situation is
attributable to the poorer class will consume more in order to obtain a better status in
society (Balezentis et al., 2020; Bowles & Park, 2005; Jorgenson et al., 2017;
Liobikiené¢ & Rimkuviené, 2020).

As the income is distributed more equally, the convergence of income to the higher
income group increases the consumption levels of relatively poorer individuals
compared to the unequal distribution. The lower-income groups tend to consume more
to obtain a higher status in society as Veblen's theory emphasizes. Therefore, increased
consumption can lead to higher environmental degradation. Additionally, the relatively
poor group can increase their energy consumption and consumption of the carbon-
intensive products instead of eco-friendly products due to increased incomes. So our
findings imply that MPE for the higher-income groups is lower while it is higher for

lower-incomecome group. Therefore, when relatively low-income individuals shift to a
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better income group, they still won’t prefer consuming eco-friendly products. In fact,
they will consume less eco-friendly goods. Namely, income inequality can affect the
norms in society and related consumption motives of the individuals (Wilkinson & K.
Pickett, 2010). For instance, for low-income individuals, as they shift to the middle-
income group, their capacity to consume in order to obtain a higher status in the society
will also increase; shifting to a certain income group won’t prevent them from shifting
to another, which is high-income in this example. So, higher MPE and higher
environmental degradation can also be interpreted for the low-income group due to the

motive of their consumption behaviours.

As it is underlined before, the Gini coefficient is insensitive to the aggregation of the
upper and lower incomes (Jorgenson et al., 2017; Liu et al., 2020). Still, the results have
shown that increasing income inequality which is represented by the Gini coefficient,
leads to less environmental degradation. If we take a closer look at the income share of
the groups in this thesis, with the income share of the top 10%, S80/S20, and Palma
ratio; it is seen that the accumulation of income in the higher income group reduces
environmental pollution. Although the S80/S20 is insignificant for equation 1.3, which
is constructed with the greenhouse gas emissions per capita, it is significant in the
ecological footprint per capita model. Regarded variable, which gives the ratio of the
top 20 to the bottom 20, shows that ecological footprint per capita decreases due to the
higher concentration of income in the upper-income group. The relationship between
two environmental degradation indicators and the Palma ratio, is also negative.
Likewise, the increase in the income share of the top 10%, which is considered as the
high-income group, decreases environmental pollution. On the contrary, the increase in
the income share of the bottom 40% increases the environmental degradation. It is
crucial to note that the income share of the top 10% can be used for examining the
possible political effects and Veblen theory, as the literature suggests (Jorgenson et al.,
2017).

In this thesis, the political approach is also considered with the income share of the top
10%. The literature suggests that accumulation of wealth and political power is
associated with each other and goes hand to hand (Boyce 2010; Jorgenson et al., 2017).
Boyce (2010) suggests that behind the demands for environmental protection and in-line
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policy implementations, there are two major differences between individuals who create
demand. These are specified as purchasing power and political power. Political power
has the ability to affect social decisions on environmental policies directly. However,
Boyce also emphasizes that political power is correlated with purchasing power and
both unequally distributed. This situation leads to a conclusion that the number of
individuals (share) who hold a certain percentage in the income distribution is effective
in this created environmental protection demand, policy implementations, and therefore
environmental pressure. So it can be said that “willingness to pay” for environmental

protection is shaped by the high-income group in the societies.

Here, in fact, "willingness to pay" (which is identified by Boyce (1994) and Magnani
(2001)) and "capable of paying" appear as two concepts that are inevitably related to
each other. In other words, under the assumption that the sensitivity to the environment
is the same in the two groups, which are low-income and high-income, the individual
contribution to environmental protection is higher in the group with higher income. In
parallel with this, the wealthier segment, who holds the political power, will have more
power to influence environmental policies in the same scenario. Hence as we consider
this situation for the EU member countries, under the assumption that the income share
of the top 10% and the political power go in parallel (see Jorgenson et., 2017; Winters
& Page, 2009), when the share of this group in the total income increases, greenhouse
gas emissions per capita and ecological footprint per capita decreases. Ravallion et al.,
(2000) underline this situation as a positive income effect on the environmental
protection demand, which increases with the income levels of the individuals.
Accordingly, the higher-income group will demand protection for the environment as
their income level increases. Redistribution of the income from lower to higher would
worsen this effect and lead to environmental degradation since the lower-income group

has less demand for the regarded policies.

In another scenario, according to Magnani (2000), the increase in income inequality is
interpreted as minimizing environmental concerns. For example, in a consumption
movement made for the continuation of vital activities, the harm that the individual will
cause to the environment is secondary. In this case, increasing income inequality also

triggers environmental degradation. This means a positive relationship. However, the
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high-income group can reverse increasing environmental degradation. But does this
apply to all countries? The answer to this question may be only in high-income
countries. For instance, if we consider the EU countries, most of the countries are
developed or developing countries that fall into the high-income group. In this country
group, there is an overall energy consumption reduction and emission reduction target.
Concrete steps are taken to reduce damage to the environment, such as the European
Green Deal and EU Circular Economy Action Plan, also reveal the political will to
combat environmental degradation. Policy implementations can be made to make
energy consumption environmentally friendly and to develop the sectors in this
direction. For instance, the EU countries have a target of decreasing the emission rates
by 40% in 2030 and 80% in 2050 (Sterpu et al., 2018). Environmental policies and the
demand for the environmental protection is crucial to reach tthis target. This study’s
findings underline that the demand for enviromental protection may come from high-

income groups, as they hold the political power.

Factor ownership can provide another perspective. Accordingly, the high-income group
also holds the inputs that create pollution (Gassebner et al., 2008). In this case, it may
have been possible for the high-income group to prefer eco-production and restrictive
related energy consumption, which will decrease environmental degradation. Gassebner
et al., (2008) has emphasized that income inequality affects environmental degradation

with the ownership of the inputs that are used in production.
3.2. ROLE OF INCOME

Another reason for the presented negative effect of income inequality on environmental
degradation is connected with the rising demand and economic growth as income is
distributed more equally. Accordingly, redistribution of income also leads to rising
demand of the households (Ravallion et al., 2000). Similarly, economic growth
increases as the income inequality decrease in the OECD countries —covering 24 of the
EU member countries out of 28 used in this thesis. (Cingano, 2014) Economic growth is
directly associated with environmental degradation and causes rising pollution rates in
the short run, as the EKC theory emphasizes. (Borghesi, 2005; Destek, 2019;
Kusumawardani & Dewi, 2020; Zhang & Zhao, 2014) In compliance with the economic

growth perspective, the constructed models also revealed a positive impact of real GDP
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per capita on the greenhouse gas emissions per capita and ecological footprint per
capita. That is, a one-unit rise in the real GDP per capita leads to an increase in the
greenhouse gas emissions per capita by ranging from 0.145 to 0.148 units for all
equations (p <0.001). Likewise, a unit rise in the real GDP per capita leads to an
increase in the ecological footprint per capita by 0.134 to 0.137 for all equations (p
<0.001). The literature suggests that there is a strict positive relationship between
income levels and environmental degradation. As the income level increases,
environmental degradation also increases in line with the consumption levels of the
individuals. It is worth noting that the findings in the literature regarding this
relationship consist mostly of CO2 emissions and greenhouse gas emissions as

indicators of environmental degradation.
3.3. ROLE OF ENERGY AND MANUFACTURING

As can be seen from the results, there is a significant positive but low impact of final
household energy consumption on the greenhouse gas emission by capita, a one-unit
rise in the final energy consumption increases the dependent variable by 0.018 for all
equations in the first base model. In the same model, the effect of energy intensity is
found to be significant and positive. A one unit increase in the energy intensity
increases the greenhouse gas emission per capita between 0.0025 and 0.0145 units.
These findings are in line with some studies in the literature that found a positive
relationship between different environmental degradation variables and energy intensity
(Destek, 2019; Q. Liu et al., 2019; Zhang & Zhao, 2014) and final energy consumption
per capita (Ghosh, 2019; Uzar & Eyuboglu, 2019).

We found that the effect of final energy consumption is insignificant in the second base
model. However, energy intensity has a significant positive effect on EF per capita. This
shows that the impact of household energy consumption and energy intensity on the
environment is low in EU countries. We can also attribute this situation to the countries’
eco-friendly energy composition and certain energy policies that have actively been

used by the EU member countries.

The manufacturing ratio, on the other hand, shows a significant positive impact on the
greenhouse gas emissions per capita. As the manufacturing ratio in the GDP increases
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by one unit greenhouse gas emissions per capita increase by 0.07 for all equations.
However, the impact of the variable is insignificant for the ecological footprint per

capita. This might be due to the very indirect effect of this variable on EF.

This result is in line with the expectation that the relevant coefficient is positive. The
positive relationship between the manufacturing industry and emissions can also be
associated with the increases in energy consumption and intensity since the
manufacturing industry is one of the sectors with the highest energy comsumption.

3.4. ROLE OF HUMAN CAPITAL

As our estimation results indicate, there is a statistically significant negative relationship
between environmental degradation and human capital. The first base model's findings
show that a one-unit rise in the human capital decreases the ecological footprint per
capita by 3.4 (p <0.001), while greenhouse gas emission per capita decreases between
6.8 and 7.0 (p <0.001). These results are consistent with Balezentis et al., (2020); Li et
al., (2020); Liobikiené & Rimkuviené, (2020); Yang et al., (2011). These results reveal
that there is a large negative impact of the human capital index on environmental

degradation.

We can say that increasing environmental awareness in parallel with human capital can
play a key role in reducing environmental degradation as the literature suggests. As the
education level increases, which is represented by the human capital, a higher level of
environmental concern and related eco-friendly consumption can be obtained (Kim &
Go, 2020; Liobikiené¢ & Rimkuvien¢, 2020; Zhao et al., 2014).

This finding is also in accordance with the MPE theory. As the education level increase,
individuals are expected to have a more eco-friendly lifestyle and be more concerned
about environmental degradation. This situation will lead to a lower MPE for the more
educated individuals while the opposite is valid for relatively low-income individuals
who have a lesser education level (Stryzhak, 2020). The same outcome can also be seen
in Liobikiené & Rimkuviené’s (2020) study. Their study has revealed that MPE theory
and human capital are associated while observing the inequality and degradation nexus.
The greater education level represented by human capital is creating a negative effect on

consumption-based greenhouse gas emissions in high-income countries. Kim & Go,
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(2020) also emphasized that the negative effect of human capital on environmental

degradation works in conjunction with policy implementations.
3.5. ROLE OF URBANIZATION

According to results of the base model 1, as the proportional urbanization in the EU
countries rises as one unit, greenhouse gas emission per capita decreases by 0.08 to 0.09
(p <0.01)). Similarly, an increase in proportional urbanization decreases ecological
footprint per capita by 0.07 (p <0.01)). These results indicate that there is a negative
relationship between urbanization and environmental degradation in the EU countries in
the regarded time interval (2005 to 2018). When we compare this result with the
literature, it is possible to see studies that came up with the same result. A negative
relationship between urbanization and environmental is identified in studies such as;
Balezentis et al., 2020; Baloch et al., 2020; Kusumawardani & Dewi, 2020; Liobikiené
& Rimkuviené, 2020; Koengkan & Fuinhas, 2021; Masud et al., 2018. However, some
other studies have found a positive relationship between urbanization and
environmental degradation (Ali et al., 2016; Borghesi, 2005; Jorgenson et al., 2017;
Ridzuan, 2019; Yang et al., 2011).

A possible explanation for this controversial result in the literature can be using
different country groups. For instance, Koengan & Fuinhas (2021) studied the
relationship between gender inequality and CO2 emissions for the EU countries. They
also found a negative relationship between urbanization and CO2 emissions. Liobikiené
& Rimkuviené (2020) also came up with the same negative relationship result while
examining the nexus between income inequality and consumption-based greenhouse gas
emissions. Their findings pointed out that only in high-income countries this negative
relationship was observed. Considering the sample, our findings are consistent with

their study.

On the other hand, one of the specific studies that found a positive relationship between
urbanization and environmental degradation is Ali et al., (2016). In this study, a sample
that covers 18 African countries was used to examine the relationship between income

inequality and environmental degradation.
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Poumanyvong & Kaneko (2010) explained this findings by differences in development.
By focusing on the energy usage and emission rates, their findings show that the impact
of urbanization on the environment is more intense, especially for the middle-income
group rather than others. As a result, a positive relationship was found between
urbanization and environmental degradation. Balezentis et al., (2020) underlined that
the possible structural differences regarding consumption and economy could be

associated with migration (BaleZentis et al., 2020).

It is possible to associate this negative relationship with the MPE approach. The more
affluent groups are concentrated in the urban parts of the countries, and individuals in
these groups have lesser MPEs. On the other hand, relatively less affluent groups
consisting of individuals that have higher MPEs live in rural territories. Liobikiené &
Rimkuviené (2020) has also emphasized this situation. Additionally, the rural areas can
be significant emitters based on land usage and related implementations. (Pezzagno et
al., 2020). Urbanization can also increase the usage of public goods in compliance with
the possible features such as eco-friendly products, lifestyle, and technology which will
eventually lead to a decrease in the overall environmental degradation (Hao et al.,
2016). Koengkan & Fuinhas (2021) has emphasized that the regarded negative
relationship for the EU countries can be associated with energy efficiency and
environmental regulations. According to them, environmental regulations that occur in
urban areas such as usage of renewable sources, energy efficiency in transportation,
alternative energy sources, and industrial changes create a downsized impact on the
environment, especially for the urban areas in the EU. The regulations also cover the
individual consumption behaviors in the urban areas, eco-friendly product composition
(banning single-use plastics, etc.), use of the public transport individually, and reducing
the possible energy intensive consumption can be significant examples. This result is
also consistent with our findings; the minor or insignificant energy intensity and
household consumption differences that occur in EU countries and accumulation of the
income in the high-income group which is residents of the urban areas can be one of the

causes of lower environmental degradation.
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CONCLUSION

In this thesis, income inequality and environmental degradation, which are of great
importance for human beings and our planet, are brought together. There is a growing
literature that examines the relationship between income inequality and environmental
degradation; nevertheless, consensus on the regarded relationship between these two
crucial concepts is still be lacking. In EU member countries, it is possible to observe the
rising income inequalities while decreasing emission rates. Additionally, the literature
that covers the EKC theory, political point of view, and economic behaviour of
individuals has shown a possible relationship between income inequality and
environmental degradation. This situation has driven us to examine whether there is a
strict relationship between income inequality and environmental degradation or not in

the regarded countries.

In order to examine the possible relationship, we used panel data analysis for 28 EU
member countries for the years between 2005 and 2018. In the analysis we used
greenhouse gas emissions per capita and ecological footprint per capita as dependent
variables for the environmental degradation in two base models (5 equations for each).
Both base models use different income inequality indicators as key independent
variables: Gini coefficient, income share of the bottom 40%, S80/S20 ratio, the income
share of the top 10%, and Palma ratio. Other independent variables selected in
accordance with the literature are real GDP per capita, manufacturing ratio, energy
intensity, final household energy consumption per capita, urbanization, and human

capital.

As a result of our estimations, a negative relationship was found between income
inequality and environmental degradation, which is represented by greenhouse gas
emission per capita and ecological footprint per capita. According to this relationship,
increased income inequality can be associated with less environmental degradation.
This outcome was supported by different measurements of income inequality, and a

robustness check has been provided for the nexus.
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Our results revealed a trade-off between income inequality and environmental
degradation. As is known, income inequality within the scope of sustainable
development is as an important problem as environmental degradation. In this case, the
policy practices to be implemented should reduce income inequality on the one hand,
and reduce environmental degradation on the other. An important policy application to
achieve this status can be carbon pricing. Since the high-income group also holds the
inputs that create pollution (Gassebner et al., 2008), carbon pricing for the polluting
factors can provide tax revenue for the government. This revenue can be used to
decrease income inequality through financial support channels. However, carbon
pricing has difficulties in practice, and solely financial support for the low-income
group may be insufficient. A broader perspective on the social plane must be drawn to

decrease income inequality.

Individuals in the low-income group may be more inclined to imitate the
environmentally friendly consumption behaviours of people in the high-income group
because they want to move to a higher income group as a social status which can be the
possible case for the EU countries. Hence, changing the product composition is one way
to obtain this, yet our results have shown that only the rising income share of the high-
income group creates a negative impact on the greenhouse gas emissions per capita and
ecological footprint per capita. This situation can be attributable to environmental
concern differences and environmental policy demand-implementations. As Scruggs
(1998) demonstrated, individual economic behaviour can create an aggregate impact on
environmental degradation, which leads us to a better understanding of this thesis
outcome. The consumption behaviours and preferences of the individuals can play a key
role between these two variables in line with the MPE theory. The political point of
view also indicates that the accumulation of income and political power has a linkage.
Political power that can prevent or overcome environmental degradation by policy

implementations is crucial.

Another perspective can also be mentioned regarding the environmental concern
concept. Even though it is assumed that the more affluent individuals and poorer
individuals have the same concern for the environmental issues, the more affluent

individuals will be able to reach eco-friendly products easier (Dunlap & York, 2008;
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Saari et al., 2021). Therefore, policy practices should be ensured that the lower income
segment can also access to these product groups with increasing income levels. As the
income level goes on, the income distribution will converge to an equal position. So
relatively poorer groups can be able to acquire eco-friendly goods, and environmental
degradation can decrease in compliance with this situation. The key point here is to
ensure that the relatively low-income group prefers environmentally friendly products
when they move to a higher-income group to reduce income inequality. In other words,
a policy practice should be followed to reduce the Veblen effect. The way to achieve
this is to increase environmental awareness. It is known that there is a positive
relationship between environmental awareness and education level. This is supported by
the negative relationship we found between human capital denoted by education level
and environmental degradation. Another supportive result is the higher education level
of the high-income segment and the lower MPE for this group. MPE is relatively high
for the low-income group, and this group’s education level is low. The policy of
increasing the education level for this group should be followed. As the education level
of low-income groups increases, their environmental awareness can also increase.
Rising skill levels due to education can also create a positive impact on income
inequality. Thus, both environmental degradation and income inequality can be reduced.

Technological change and innovations can improve living standards, and enchant
sustainable production and consumption. Creating application areas of green technology
so that every income level can benefit may be another key point in reducing
environmental degradation. In particular, the negative relationship between urbanization
and environmental degradation, which we obtained as a result of our research, points to
this situation. The presence of recycling, waste treatment, and renewable energy plants,
which are widely used in EU member countries, especially in urban areas, reduces
environmental degradation. Establishing such applications for low-income groups living
in rural areas is one of the important steps that can be taken. However, the high costs
and implementation of these technologies should also be considered.

The strong relationship between human capital and environmental degradation emerges
as an important outcome of this thesis. Increasing educational programs, including

environmental awareness training, for low-income groups, can be considered as a policy
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practice. The main reason for such practice is that the increase in the human capital of

these groups can reduce both income inequality and environmental degradation.

Another result of this thesis is that there is a positive relationship between real GDP
capita and environmental degradation. As the real GDP per capita, which indicates
countries’ economic growth and economic power, increases, rising emission rates, in
other words, environmental degradation is observed. Equal or unequal distribution of
this income may also have different consequences in terms of environmental
degradation. Although this is an expected result in accordance with the literature, in
relation to income inequality, in which income segment that income accumulates in

countries has an impact on environmental degradation.

In this thesis, there were some limitations. Firstly, if we had variables on a household
basis, a more detailed examination could be performed on the relationship between
income inequality and environmental degradation. Another limitation was if there were
data for variables other than the income share of the top 10% related to environmental
protection policy that could affect environmental degradation, considering these
variables in the models would have contributed to explaining the corresponding
relationship. Moreover, the existence of a variable such as environmentalism, by which
we can measure environmental concern and awareness as the literature emphasizes,

could also be used for a more detailed explanation.

Future research can be constructed with the same indicators that have been used in the
thesis for different country groups in order to obtain an individual approach to income
inequality and environmental degradation. A broader perspective can be obtained by
focusing on unique sample groups that have different income levels and environmental
regulations. Policy targets may be reconsidered, especially for high-income countries,
since the results have been shown for the EU member countries. For instance, as it is
known, one of the United Union’s sustainable development goals emphasizes that there
is an aim of reaching an income growth on the bottom 40% at a higher rate than the
national average (UN, 2021). However, our findings suggest that as the income share of
the bottom 40% increases, environmental degradation rises in line with the consumption
behaviors and environmental policy preferences of the individuals for the EU member

countries. Therefore, it is possible to observe a trade-off between income inequality and
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environmental degradation. As mentioned, human capital has a strict negative impact
on environmental degradation. Future research should consider the human capital
(education), income inequality, and environmental degradation interactions thoroughly.
This interaction may be the key to a low inequality, low environmental degradation

society.
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APPENDIX 1. INEQUALITY AND THE ENVIRONMENTAL SITUATION IN
THE EU-28

Greenhouse gas emisson per capita - GINI Coefficient
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APPENDIX 2. FIXED EFFECT FINDINGS

Alternative: First Model Fixed Effect (1) Greenhouse gas emissions per capita

Equation number (1.1) (1.2) (1.3) (1.4) (1.5)
GINI INCOME40  S80S20  INCOME10 PALMA
Inequality -0.124™" 0.165™ -0.294™ -0.188™" -2.344™
(0.0304) (0.0611) (0.109) (0.0418) (0.562)
GDP 0.148™ 0.147 0.145™ 0.148™" 0.147™"
(0.0241) (0.0245) (0.0245) (0.0240) (0.0241)
Manufacturing 0.0699™ 0.0732™ 0.0757™ 0.0782™ 0.0709™
(0.0251) (0.0255) (0.0254) (0.0248) (0.0250)
Urbanization -0.0877 -0.0840 -0.0865 -0.0914 -0.0898
(0.0467) (0.0473) (0.0473) (0.0465) (0.0467)
Humancapital -7.013™ -6.981™" -6.917"" -6.836™" -7.028™"
(0.913) (0.925) (0.926) (0.896) (0.912)
Energyintensity 0.0132" 0.0125™" 0.0128™ 0.0145™ 0.0134™
(0.00328) (0.00332) (0.00332) (0.00322) (0.00328)
Finalenergy 0.0183™" 0.0187™ 0.0188™" 0.0181™" 0.0180™"
(0.00250) (0.00253) (0.00253) (0.00248) (0.00250)
_cons 30.62" 22.98™ 27.89™ 30.97™ 29.91™
(4.150) (4.288) (4.110) (4.136) (4.101)
N 371 371 371 372 370
Adj R? 0.662 0.653 0.653 0.662 0.662
AIC 778.5 788.3 788.3 777.1 7745
BIC 809.8 819.6 819.6 808.4 805.8
Alternative: First Model Fixed Effect (2) Ecological footprint per capita

Equation number (2.1) (2.2 (2.3 (2.9 (2.5
GINI INCOMEA40 S80S20 INCOME10 PALMA
Inequality -0.0479™ 0.0782" -0.161™ -0.0397 -0.775"
(0.0162) (0.0322) (0.0564) (0.0217) (0.296)
GDP 0.137" 0.136™" 0.134™ 0.137" 0.136™"
(0.0136) (0.0137) (0.0137) (0.0137) (0.0136)
Manufacturing -0.00419 -0.00374 -0.00310 -0.000577 -0.00310
(0.0131) (0.0131) (0.0130) (0.0131) (0.0131)
Urbanization -0.0798™ -0.0770™ -0.0775™ -0.0784™ -0.0795™
(0.0254) (0.0255) (0.0254) (0.0255) (0.0255)
Humancapital -3.432"" -3.422" -3.395™" -3.4727 -3.473™
(0.516) (0.519) (0.518) (0.510) (0.517)
Energyintensity ~ 0.00683™"  0.00656™"  0.00670™"  0.00680™"  0.00677""
(0.00177)  (0.00177)  (0.00177)  (0.00174)  (0.00177)
Finalenergy 0.00263" 0.00272" 0.00273" 0.00285" 0.00266
(0.00129) (0.00130) (0.00129) (0.00129) (0.00249)
_cons 17.80™" 14.477 16917 17.26™ 17.38™
(2.274) (2.355) (2.231) (2.294) (2.262)
N 344 344 344 346 344
R? 0.565 0.561 0.564 0.558 0.563
AlC 238.2 2413 238.9 2443 240.3
BIC 268.9 272.0 269.7 275.1 271.0

Standard errors in parentheses

*p<0.05,~p<0.01, ™ p<0.001



APPENDIX 3. COUNTRY LIST & DATA SOURCES

Country List (EU-28)

Austria, Belgium, Bulgaria, Croatia, Republic of Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden and United Kingdom (former EU member).

Data Sources

Greenhouse gas emissions per capita:
https://ec.europa.eu/eurostat/databrowser/view/T2020 RD300/default/
table

Ecological footprint per capita: https://data.footprintnetwork.org/#/

GINI coefficient:
https://ec.europa.eu/eurostat/databrowser/view/ILC DI12 custom 7
64134/default/table

S80/520:
https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do

Income share of the bottom 40%b:
https://ec.europa.eu/eurostat/databrowser/product/view/ILC DI01

Income share of top 10%:

https://data.worldbank.org/indicator/SI.DST.10TH.10

Real GDP per capita:
https://www.rug.nl/ggdc/historicaldevelopment/maddison/releases/ma
ddison-project-database-2020

Urbanization (Proportional):
https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS

Manufacturing ratio to GDP:

https://data.worldbank.org/indicator/NV.IND.MANF.ZS

Final consumption - other sectors - households - energy use per
capita:
https://ec.europa.eu/eurostat/databrowser/view/NRG_IND_ESC__cust
om_2085190/default/table

Human capital index: https://www.rug.nl/ggdc/productivity/pwt/

Energy intensity:
https://ec.europa.eu/eurostat/databrowser/view/NRG IND EI custo
m_2100130/default/table
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APPENDIX 4. SCATTERPLOT GRAPHS

MODEL 1: Greenhouse Gas Emissions — Gini — Equation (1.1)
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MODEL 1: Greenhouse Gas Emissions — Income 10 — Equation (1.4)
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MODEL 2: Ecological Footprint — Gini — Equation (2.1)
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MODEL 2: Ecological Footprint — Gini — Equation (2.4)
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