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Abstract. Sustainable development has been a major topic of policy discussions, draw-
ing attention to determinants of energy transition. Investigating the link between income

inequality and renewable energy consumption (REC) is essential for advancing sustaina-
ble development objectives. The aim of this paper is to investigate the impact of income

inequality on REC. The hypotheses are the following. First, income inequality negatively

affects REC. Second, national income share of top 1% of the richest population affects

REC relatively more than the Gini index. Third, developed countries experience relatively

greater impact of inequality on REC. The research procedure is based on panel data cov-
ering 160 countries over the period 2000-2022. Utilising the fixed effects model with

Driscoll-Kraay standard errors to account for spatial correlation between countries, we

examine the impact of income inequality, GDP per capita, trade openness, human de-
velopment, and corruption on energy transition in developed, transition, and developing

countries, addressing different aspects of income inequality: the income share held by

the richest 10 % and 1 % of population, and the Giniindex. We find that income inequality

decreases REC in all groups of countries, while income share of the richest 1% affects

REC the most, and the highest impact of inequality is observed in developed economies.
Theoretical and practical contribution of this study is the following. First, we account for
differences in economic development between countries. Second, we employ three in-
equality indicators. Our findings imply that decreasing inequality, combating corruption,
promaoting renewable energy investment, and improving human capital would facilitate
the REC thus mitigating climate change.

Key words: income inequality; renewable energy consumption; corruption; trade open-
ness; economic growth; human development; Driscoll-Kraay method.

JEL 015, Q42, Q56

1. Introduction

The relevance of research on the impact of income inequality on renewable
energy consumption in countries with different economic development levels aris-
es from several issues.

Firstly, ensuring a sustainable future for generations to come has been a major
topic of policy discussions on both international and national levels. The increase in
global greenhouse emissions, notably carbon emissions, provokes climate change
jeopardizing public health, quality of life, and economic activity. These emissions
stem mainly from agriculture, industries, and fossil fuel combustion. Shifting to-
wards clean and renewable energy sources is essential for decreasing reliance on
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fossil fuels and mitigating climate change. The 2030 sustainable development goals

adopted by 193 United Nations (UN) members in 2015 address inequality, pover-
ty, and environmental degradation'. Renewable energy is crucial for mitigating cli-
mate change and promoting environmental sustainability. It has been supported by
governments using various policy measures including tax incentives [1].

In 2020 the top 10 countries with the largest renewable share in total final en-
ergy consumption were Iceland, Norway, Paraguay, Lao PDR, Sweden, Gabon,
Uruguay, Brazil, Finland, and Tajikistan; as for energy production, Latin America
and the Caribbean were among the regions with the highest share of renewables
in the electricity mix2. Developing countries hold half of the global renewable
power capacity. Namely, renewable energy markets of China and India are rapid-
ly expanding. Despite this, there is a lack of research focus on energy transition
in developing economies [2].

Secondly, factors facilitating or hampering energy transition are of policy in-
terest. Among them is income inequality as it can heighten social tensions, stim-
ulate migration, and negatively affect the environment [3]. The recent pandemic
led to the most significant increase in inequality between countries in three dec-
ades and disrupted a trend of consistent poverty reduction existing since 1990-s,
resulting in a notable rise in the number of individuals living in extreme poverty
for the first time in a generation. In OECD countries, the inequality level is at its
peak for the last half century. The average income of the richest 10 % of the pop-
ulation is about nine times higher than that of the poorest 10 %, having increased
from a 7:1 ratio of 25 years ago®. In countries like China and India, sustained eco-
nomic growth has lifted millions out of poverty, however, this growth has not been
evenly distributed, leading to high levels of income inequality.

Finally, investigating the influence of income inequality on renewable ener-
gy consumption (REC) is imperative for advancing inclusive and sustainable de-
velopment objectives that could provide solutions both for environmental and
social issues. The link between inequality and environmental sustainability in-
dicators, such as (non-)renewable energy consumption and energy transition has
gained popularity in the research field. Income inequality was found to increase
non-renewable energy consumption [4-6] and to have a negative impact on to-
tal and renewable energy consumption [4]. Income inequality can also have var-
ying effects on renewable energy transition ranging from negative to positive [7].
Overall, studies demonstrate an ambiguous relationship between income inequal-
ity and energy transition requiring further research.

! UN DESA (Department of Economic and Social Affairs) (2023). The Sustainable Devel-
opment Goals Report 2023: Special Edition— July 2023. https://unstats.un.org/sdgs/report/2023/

2 UN (2023). UN Renewables 2023 Global Status Report Collection, Global Overview,
2023. https://www.ren21.net/gsr-2023/

3 WIR (World Inequality Report) (2022). World Inequality Lab. Chancel, L., Piketty, T.,
Saez, E., Zucman, G., et al. https://wir2022.wid.world/www-site/uploads/2021/12/Summary_
WorldInequalityReport2022_English.pdf

ISSN 2712-7435 Journal of Applied Economic Research, 2025, Vol. 24, No. 4,1140-1164 L]


https://unstats.un.org/sdgs/report/2023/
https://www.ren21.net/gsr-2023/
https://wir2022.wid.world/www-site/uploads/2021/12/Summary_WorldInequalityReport2022_English.pdf
https://wir2022.wid.world/www-site/uploads/2021/12/Summary_WorldInequalityReport2022_English.pdf

. Natalia B. Davidson, Marina D. Somina, Oleg S. Mariev

Our research questions are the following.

RQ1I: What is the influence of income inequality on renewable energy con-
sumption?

RQ2: Is the impact of Gini index on renewable energy consumption differ-
ent from the impact of national income shares held by the top 10 % and 1 % of
the richest individuals?

RQ3: Does the impact of income distribution on renewable energy consump-
tion differ for developed, developing and transition economies?

The aim of our research is to find the impact of income inequality on renewa-
ble energy consumption in countries with different economic development levels.

Our contribution is twofold.

First, while considering the effect of income inequality on REC, we account
for differences in economic development between countries to formulate more
precise policy recommendations. Countries are classified into developed, devel-
oping and transition economies based on the UN classification.

Second, we use three inequality indicators to reveal the impact of various in-
equality aspects on REC; namely, along with Gini coefficient we consider income
shares held by top 10 % and top 1 % of population. We account for spatial corre-
lation between countries using the Driscoll-Kraay method.

The paper is structured as follows. The next section analyses the existing lit-
erature on energy transition and income inequality. The subsequent section de-
scribes the methodology and data, followed by the results of the empirical analy-
sis and discussion. Finally, conclusions are made, and the policy recommendations
are formulated.

2. Research background

2.1. Energy transition and its socio-economic role

The issues of income inequality, environmental degradation and energy tran-
sition have attracted the interest of researchers and policymakers during the re-
cent decades. Research has primarily focused on how income inequality influences
environmental issues like CO, emissions, ecological footprint, water and air pol-
lution, and biodiversity. The empirical findings vary, mirroring the intricate na-
ture of the theoretical framework. Moreover, the urgency of environmental deg-
radation underscores the importance of determining the means for improving the
state of the environment, specifically, by developing renewable energy sources.

Energy transition can be defined as the transition from an energy system most-
ly based on fossil fuels to a system that relies on renewable energy sources, opti-
mises energy efficiency and reduces primary energy requirements'. In other words,
it is the movement from fossil-based energy systems like coal, oil, and natural gas
to systems based on renewable sources like solar, wind, biofuel and hydrogen. The

! IRENA (2023). World Energy Transitions Outlook, 2023. https://www.irena.org/Digital-
Report/World-Energy-Transitions-Outlook-2023
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energy transition is considered vital for long-term welfare and climate resilience.
Therefore, the participation of all countries in the energy transition maximises the
possibility of significant improvements in human and environmental well-being.
However, the energy transition process is difficult to unify or standardise. It con-
cerns a range of national challenges and includes a variety of capabilities such as
technological progress, policy development and implementation, and resource mo-
bilisation. Fields of research on energy transition are related to energy governance,
alternative energy, climate models and climate change mitigation strategies [8].

The transition to alternative energy sources will have various social impli-
cations, impacting energy accessibility, employment opportunities, and public
health [9]. While the electric power sector is a fundamental part of the economy,
the shift towards renewable energy will likely alter the number of jobs available
and the skills needed in the industry [10]. The shift to renewable energy is likely
to boost employment by creating new opportunities in green sectors, ‘green jobs’,
potentially offsetting job losses in traditional fossil fuel industries.

There is also a discussion about energy poverty during the shift towards
low-carbon energy [11]. Energy poverty arises from inadequate energy consump-
tion not allowing to fulfil essential requirements'. Empirical results do not pro-
vide enough information on whether energy transition exacerbates energy pover-
ty or alleviates it via increased self-sufficiency [12].

2.2. Inequality, income distribution, and the related social

and economic issues

Inequality has different dimensions, including inequalities in wealth and in-
come, inequality of opportunity, political participation, education and health?.
Lifetime inequality is inequality in incomes for individuals over their lifetime.
Inequality of wealth concerns distribution of wealth across households or indi-
viduals at a moment in time. Inequality of opportunity reflects the role of circum-
stances which individuals have no control over. The insights provided by these
and other concepts of inequality are different but complementary, helping design
government policies [13].

Income inequality, which is often employed in research, refers to the extent to
which income is evenly distributed among groups or individuals. There are various
approaches to measuring income inequality. The Gini Index measures the extent
to which the distribution of income among individuals or households in an econ-
omy deviates from a perfectly equal distribution based on the Lorenz curve [14].
Another way to measure income inequality is by analysing top income shares, for

! Reddy, A.K.N. (2000). Energy and social issues. In Goldemberg, J. (Ed.), World Ener-
gy Assessment: Energy and the Challenge of Sustainability (Pp. 39—60). New York : UNDP.
https://web.mit.edu/D-Lab/Readings/energy2.pdf

2 Suhrcke, M., Nieves, C., Cookson, R., Rocco, L. (2013). The Economics of Social De-
terminants of Health and Health Inequalities: a resource book. World Health Organization.
https://iris.who.int/bitstream/handle/10665/84213/9789241548625 eng.pdf
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instance, income shares of 10 % or 1 % of the richest individuals [15]. We em-
ploy these indicators to account for income inequality.

There are several other income inequality indicators. Decile dispersion ratio
represents the average income of the most affluential 10 % of individuals divid-
ed into that of the poorest 10 %. The Palma Ratio, which compares the national
income share of the top 10 % households to those of the bottom 40 %, is based
on the observation that changes in income distribution within countries or over
time are primarily driven by shifts in the extremes of the distribution, while the
middle-income share tends to remain relatively stable. Atkinson’s index indicates
the percentage of total income a society would need to sacrifice to achieve more
equitable income distribution among citizens, reflecting society’s aversion to in-
equality, with a higher value suggesting a greater willingness to accept reduced
incomes in exchange for a more equal distribution. The Hoover index measures
the proportion of total income that must be redistributed to achieve the perfect
income inequality, with higher values indicating greater inequality. Theil index
and General Entropy index range from zero (perfect equality) to infinity (or one
when normalised) and offer full decomposability, allowing inequality to be an-
alysed across various population groups, income sources, or other dimensions'.

In summary, there are many ways to measure economic inequality, each of
them providing an insight into different aspects of inequality. In this research
Gini index and top income shares are employed to capture deviation from perfect
equality (with Gini index) as well as accumulation of income in the hands of the
richest individuals to provide a well-rounded view on inequality and draw accu-
rate conclusions.

2.3. The relationship between income inequality and energy transition

The existing literature provides various mechanisms of income inequality and
renewable energy nexus [16]. Economic intuition behind this relationship covers
the interconnection of income inequality, quality of institutions and governance,
and the level of corruption. Income inequality tends to hinder the implementa-
tion of climate policies on the national level [17]. Concentration of resources in
the hands of a limited number of people prioritising their own benefits can slow
down energy transition. This logic applies largely to economies in which the cost
advantage of non-renewable over renewable energy plays a significant role. In
the case of income and power inequalities, elites which do not benefit from ener-
gy transition are less likely to account for interests of less privileged segments of
society and to promote sustainable and inclusive development.

If income inequality is high, the country’s policy depends mostly on the lim-
ited number of people, rather than on a large part of the population or their rep-
resentatives. Legislation, including environmental regulation, is lobbied for. The

' UN (2015). Inequality measurement, Development issues, 2, UN, 21 October 2015.
https://www.un.org/development/desa/dpad/publication/no-2-inequality-measurement/
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traditional sector of the economy, occupying a large market share, can interfere
with the energy transition to prevent loss of its income and influence. Financial
investments in the development and implementation of renewable energy are very
limited under such circumstances. Besides, if most of the population have low in-
come, people have a limited capacity to carry a tax burden associated with ener-
gy transition. Moreover, under high inequality levels general public are likely to
have little influence on the election of the ruling bodies responsible for sustain-
able development strategy. Thus, the influence of most of the population on the
environmental agenda is small.

In societies that benefit from higher level of economic development and fair-
er income distribution, environmental issues can become a priority, leading to
an increased desire for a clean environment through a shared awareness. In turn,
democratic governments tend to be more responsive to global concerns such as
the environment as in democratic countries political parties promoting renewa-
ble energy may be driven by the voters’ wish for enhancing environmental stand-
ards, and, to this end, higher levels of REC; well-functioning institutions and ef-
ficient environmental regulation are essential in this framework [5; 6; 18]. When
people’s democratic rights are better sustained and protected, the economy con-
sumes more renewable energy, which is also a consequence of higher economic
growth in the regions, while in less democratic countries the observed connection
between REC and economic growth appears to be negative [19]. Hence, the pub-
lic desire for environmental quality and empowerment allowing to implement it
are very likely to impact the usage of renewable energy. The socio-economic de-
velopment level and available financial resources are also among the key factors
for energy transition [20]. This creates the context for exploring the link between
income distribution and REC.

Figure 1 presents the connection between income inequality and energy tran-
sition. Income inequality in a country is usually associated with corruption levels,
governance systems and political regimes. These factors influence the stringen-
cy and implementation of environmental policies. Moreover, they affect business
environment and incentives for energy transition.

Uzar [5] revealed that fairer income distribution positively influences REC
based on data for 43 countries. Churchill et al. [7] show that income inequality
has varying effects on renewable energy transition; non-parametric estimates re-
veal a time-varying relationship of income inequality and REC where the impact
changes from negative to positive and then negative again over 26 years. Studies
suggest that social norms and conditions like individualism, consumerism, short-
termism are associated with income inequality, and the inequality affects renew-
able energy use [7; 21]. Income inequality undermines social cohesion and trust,
promoting individualism and leading to lack of collective action [22]. Long-term
perspective gets neglected and the lack of collective action in societies manifests
in deficiency of environmental sensitivity, substantial use of non-renewable re-
sources and increased value of short-term benefits [21].
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Figure 1. Income inequality role in energy transition

Source: Authors’ Compilation, 2025.

Eventually, the existing studies have shown that income inequality affects en-
ergy transition, and, specifically, REC through economic and socio-political chan-
nels that are interrelated. Overall, there is ambiguous evidence on the relation-
ship between income inequality and energy transition demanding further research.

2.4. Determinants of renewable energy consumption

The studies on the factors influencing energy transition suggest relations be-
tween renewable energy production and consumption and such factors as social
and economic development, international trade [23], and institutions [6; 24].

For instance, research on 18 Latin American countries revealed one-way caus-
al relationship from trade to REC and bi-directional causal relationship between
economic growth and REC [25]. For European countries, a bi-directional causal
relation for trade openness and electricity production from combustible renewa-
bles and waste generation was found [26]. The relationship between trade open-
ness and REC appeared to differ among countries demonstrating both negative
and positive signs, with negative sign for emerging economies; the relationship
between non-renewable energy and trade openness turned out to be positive [27].
For Balkan countries the impact of trade on REC was found to be positive [28].
In ASEAN countries REC grows with increase in public awareness, imports, ex-
ports and FDI [29].

Meanwhile, Chen et al. [19] find the negative relationship of trade openness
and REC in developing and developed countries with lower democratic levels.
This finding is in line with the Pollution haven hypothesis as foreign direct in-
vestment (FDI) can be associated with trade openness and, in case of weak insti-
tutions, can be motivated by an opportunity to locate less environmentally friend-
ly production in a country [30]. A similar result was received by Khan et al. [31]
who revealed that GDP growth and FDI negatively affect REC, while the impact
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of finance on REC is positive. Overall economic openness can have different im-
pact on REC depending on economic structure and institutions.

Concerning the role of economic growth, for Balkan countries, a negative im-
pact of economic growth on REC was revealed [28]. Initial investments into re-
newable energy require high expenses; therefore, traditional energy consumption
continues to dominate, energy is mainly imported in the Balkans, and the econo-
my heavily depends on coal. The rise of CO, emissions was found to decrease the
REC, since one of the main sources of CO, emissions is non-renewable energy
use, the increase in its volume hinders the promotion of renewables [32]. In the
study on the potential of renewable energy in Malaysia, the authors reveal a bi-di-
rectional relationship between CO, emissions and electricity production from re-
newable energy sources in the long run. However, in the short run the same con-
nection is unidirectional, showing that increase in renewable energy production
reduces CO, emissions [33].

As for economic and technological development, Khan et al. [31] revealed
a significant negative effect of technological innovations on the REC presumably
due to the current general purpose of technical innovations not directed towards
the renewable energy sector but associated with vast amounts of traditional fos-
sil fuel energy. In ASEAN countries, technological innovation and government
policies have a positive impact on REC. However, increasing energy consump-
tion leads to a decrease in REC, probably due to the dominance of non-renewable
energy resources in the energy consumption of the ASEAN countries [22]. Ying
& Mayburov [1] point out that while tax incentives effectively support renewa-
ble energy producers, it is important to account for possible overcapacity and to
stimulate R&D, taking into consideration differences among producers of vari-
ous kinds of renewable energy, including solar, wind, and hydrogen.

The research findings show that income inequality negatively affects REC,
while the effective control of corruption enhances energy transition [4—6]. This
means that institutional quality can be a significant component in promoting re-
newable energy and rising environmental quality. Further analysis suggests that
as control of corruption improves, income inequality leads to higher levels of
REC, while the findings vary across regions. The authors recommend that pol-
icymakers prioritise efforts to reduce corruption and address income inequali-
ty through redistribution policies to facilitate the transition towards a renewable
energy-based economy.

The existing research demonstrates that energy transition associated with pro-
duction and consumption of renewable energy is determined by various social, eco-
nomic and institutional phenomena, including inequality and poverty levels that
reflect distributive justice in a country. The impact of these factors on REC varies
from positive to negative in the literature, depending on the sample of countries
and methods applied in the research, which requires further insight into this topic.

The gap in existing literature is the following. First, when examining the rela-
tionship between REC and income inequality, the focus is mostly on one inequality
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aspect, the divergence from perfect equality measured by Gini coefficient. Second,
there is dearth of research comparing the impact of income distribution on REC
in developed, developing and transition economies. To fill this gap, we put for-
ward the following hypotheses:

HI: Income inequality negatively affects REC, as the richest quantiles of pop-
ulation might not be interested enough in energy transition, and poorer individu-
als and household might not be able to afford initial investment required for REC.

H?2: Higher national income share of top 1 % of the richest population affects
REC relatively more than Gini index, in other words, concentration of income on
the top quantile of population is assumed to be more detrimental for REC than
deviation of income distribution from perfect equality.

H3: In developed countries the impact of inequality on REC is more pro-
nounced than in developing and transition countries. Indeed, developed coun-
tries have relatively more opportunities to promote REC, but income inequality
can hinder energy transition.

3. Methodology and Data

To study the impact of inequality on renewable energy consumption we em-
ploy the dataset containing 160 countries and 23 years. The dependent variable
is the share of renewable energy consumption in total final energy consumption
(REC). Renewable energy is defined as clean energy, i.e. non-fossil and car-
bon-free, which differs from fossil energy in production and application tech-
nology, utilisation, management and impact on environment [34]. REC varia-
ble includes energy consumption from all renewable sources: hydro, wind, solar,
solid biofuels, liquid biofuels, biogas, geothermal, marine and waste. The share
of REC in total final energy consumption is provided by World Development
Indicators .

To measure income inequality, three indicators capturing different aspects of
inequality are used: income share held by the richest 10 % of a country’s popula-
tion, income share held by the richest 1 %, and Gini index. Namely, the Gini in-
dex is calculated as the deviation of the Lorenz curve from the perfect equality
line. If the index is getting closer to zero, it means that the inequality level is de-
creasing (the distribution of income is more equal). Countries with the same Gini
index value can differ in income inequality levels measured by the shares of in-
come held by the richest and the poorest [14]. Therefore, the shares of income
held by the richest were used along with Gini index.

Control variables were included in the model to capture the effect of eco-
nomic and institutional factors on REC. Trade openness defined as the sum of
a country’s imports and exports divided by its GDP [35] is worth incorporating
as it reflects the exchange of goods and services among nations, which can help

! 'WB Group (2024). World Development Indicators https://databank.worldbank.org/source/
world-development-indicators
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optimise energy usage in production and consumption, affecting the demand for
renewable energy [36].

As there is empirical evidence that institutions influence REC [6; 19] the qual-
ity of institutions is accounted for. As weaker institutions tend to stimulate corrup-
tion, we employ the Corruption Perception Index (CPI) provided by Transparency
International'. CPI has a scale from 0 to 100, where 0 represents the highest level
and 100 the lowest level of perceived corruption in a country’s public sector? [37].

To account for human capital and overall socio-economic development in
a country, the model contains the Human Development Index (HDI) covering life
expectancy, education, and per capita income; this allows to account for health,
education, and standard of living?. HDI is a geometric mean of normalised indi-
ces for each of these three dimensions [38].

Equation 1 presents the impact of inequality measures and control variables
on REC:

REit = BO +B11Mit +B2T0it +B3CPIit +B4HD1it’ (1)

where RE, is the share of renewable energy consumption in the country’s total en-
ergy consumption; /M, (inequality measure) is one of three inequality indicators:
Gini index, income share held by the richest 10 percent, and income share held
by the richest 1 percent; 70, is trade openness; CPI, is corruption perception in-
dex; HDI is human development index; i is a country, and 7 is a year.

Table 1 contains the variables, their brief explanation and data sources.

Table 1. Variables description

Variable Indicator Source
name

REC Renewable energy consumption (% of total final energy | World Bank (WDI)
consumption)

GINI Gini index World Inequality

Database (WID)

TOPI10 Pre-tax national income share held by the top 10 % WID
(the richest)

TOP1 Pre-tax national income share held by the top 1 % WID
(the richest)

TO Trade openness: sum of exports and imports of goods and | World Bank
services measured as a share of gross domestic product

' Activity of Transparency International is recognised as undesirable on the territory of Russia

2 TI (Transparency International) (2025) The ABCs of the CPI: How the Corruption Percep-
tions Index is calculated https://www.transparency.org/en/news/how-cpi-scores-are-calculated

3 UNDP (2024). United Nations Development Programme Report, 2024. https://hdr.undp.
org/content/human-development-report-2023-24
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End of table 1
VRS Indicator Source
name
CPI Corruption perception index calculated based on data Transparency

sources which capture the assessment by experts and busi- | International
ness executives of corrupt behaviours in the public sector
including bribery, nepotism in the civil service, diversion
of public funds, state capture, use of public knowledge for
private gain. A country’s score is the perceived level of
public sector corruption: scale is 0—100, where 0 implies
highly corrupt and 100 implies very clean

HDI Human development index: life expectancy at birth; mean | UNDP
years of schooling; expected years of schooling; GDP per
capita

Source: Authors” Compilation, 2025.

Tests showed presence of heteroskedasticity, serial autocorrelation, and cross-
sectional dependence in data [39]. Therefore, Driscoll-Kraay method is applied,
as it assumes that the error structure is heteroskedastic, autocorrelated up to some
lag, and standard errors are possibly correlated between panels. This method en-
sures that standard errors are robust to general forms of cross-sectional and tem-
poral dependence [40].

Countries of the sample were divided into subgroups based on the classifica-
tion suggested in the World Economic Situation and Prospects (WESP) reports'.
The WESP classifies all countries of the world into three categories: developed
economies, economies in transition and developing economies. The UN WESP
uses multiple socio-economic criteria to classify countries, among which HDI is
the leading indicator, accounting for health, education and income levels in the
countries.

4. Results

Tables 2—4 provide estimation results, with separate models for each economic
inequality indicator: Gini index, national income share held by the richest 10 per-
cent, and national income share held by the richest 1 percent of population. Each
table contains estimation results for the whole world and for the subsamples of
countries: developed, transition, and developing economies.

For the whole world, the model with the Gini index shows that with increas-
ing inequality the share of REC decreases, corroborating previous studies [4—6].
The strongest relationship is observed in developed economies; for economies in
transition the impact lessens and is the weakest for developing economies.

'UN DESA (2023). World Economic Situation and Prospects 2023. https://desapublications.
un.org/publications/world-economic-situation-and-prospects-2023#:~: text=The%20World%20
Economic%20Situation%?20and, headwinds%20will%20begin%20t0%20subside
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Table 2. Estimation results: model with Gini index (Dependent variable: REC)

Variables Developled .Economies Develop@ng World
economies in transition economies
GINI —0.938%** —0.626%** —0.114** —0.451%**
(0.124) (0.099) (0.454) (0.033)
TO —0.044*** 0.042 —0.080%** —0.084***
(0.008) (0.033) (0.004) (0.003)
CPI 0.038 (0.733%%* 0.324%** 0.517%%*
(0.037) (0.190) (0.054) (0.040)
HDI 0.721%%* —1.028*** —1.714%** —1.720%**
(0.212) (0.222) (0.047) (0.047)
_cons 1.521 100.227*** 149.391%** 164.240%**
(21.850) (13.084) (2.419) (2.900)
Observations 782 391 2507 3680
R-squared 0.20 0.21 0.60 0.57

Note: * indicates 10 % significance level, ** 5 % significance level, *** 1 % significance level. Driscoll-
Kraay standard errors in parentheses.

Source: Authors’ Calculations, 2025.

Table 3. Estimation results: model with national income share held by the
richest 10 % (Dependent variable: REC)

Variables Develop.ed .Econon.li.es Developing World
economies 1n transition economies
TOP10 —1.108*** —0.512%** —0.134*** —0.425%**
(0.144) (0.180) (0.453) (0.039)
TO —0.045%** 0.034 —0.081**%* —0.084***
(0.007) (0.046) (0.004) (0.003)
CPI 0.043 0.784*** 0.330%** 0.530***
(0.042) (0.169) (0.052) (0.041)
HDI 0.693*** —1.089%*%* —1.718%** —1.738***
(0.220) (0.219) (0.046) (0.048)
_cons -1.236 91.132%** 149.281*** 158.415%**
(20.890) (19.549) (2.001) (2.701)
Observations 782 391 2507 3680
R-squared 0.20 0.21 0.61 0.57

Note: * indicates 10 % significance level, ** 5 % significance level, *** 1 % significance level. Driscoll-
Kraay standard errors in parentheses.

Source: Authors’ Calculations, 2025
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Table 4. Estimation results: model with national income share held
by the richest 1% (Dependent variable: REC)

Variables Develop.ed Economi_es in Develop@ng World
economies transition economies
TOP 1 —1.053%%* —0.737%* —0.382%** —0.743 %4
(0.255) (0.279) (0.088) 0.071)
TO —0.034%** 0.032 —0.081*** —0.084%**
(0.005) (0.048) (0.004) (0.003)
CPI 0.075* 0.784#4* 0.329%** 0.531#%*
(0.039) (0.166) (0.050) (0.038)
HDI 0.738%** —1.025%** —1.708*** —1.694***
(0.210) (0.213) (0.047) (0.047)
_cons —35.069* 76.487*** 148.769%** 147.706%**
(18.168) (16.381) (1.304) (2.016)
Observations 782 391 2507 3680
R-squared 0.20 0.21 0.60 0.58

Note: * indicates 10 % significance level, ** 5 % significance level, *** 1 % significance level. Driscoll-
Kraay standard errors in parentheses.

Source: Authors’ Calculations, 2025

As for the national income share held by the richest 10 percent of population,
the coefficient is negative. This implies that when the income share of the most
affluent group decreases providing a more equal income distribution in society
the share of REC increases. Similarly to Gini index, the impact is the strongest in
developed and the weakest in developing economies.

The national income share held by the richest 1 percent of population has the
strongest impact on REC among all three inequality measures on the world level,
with especially significant impact for developed and developing countries, while
for transition countries the significance level is lower, 10 %. When less income
is concentrated in the hands of the richest 1 percent of the population, the REC
increases.

Trade openness was found to decrease REC, while in less corrupt countries
REC is higher, and human development index positively affects REC in devel-
oped countries.

S. Discussion

5.1. Confirmation of hypotheses

Our results suggest that in developed, transition and developing economies,
an increase in income inequality is associated with a decrease in REC, confirming
our hypothesis A/ and aligning with the existing research, such as by Acheampong

iy  Journal of Applied Economic Research, 2025, Vol. 24, No. 4, 1140-1164 ISSN 2712-7435



The Impact of Income Inequality on Renewable Energy Consumption in Countries with Different Economic Development Levels .

et al. [4] and Hiibler [3]. This result corroborates the findings of Boyce [21] and

Chancel [17] underscoring that income inequality hinders climate policy imple-
mentation. Our study also confirms the results of Uzar [5] who revealed that fair-
er income distribution positively influences REC. Meanwhile, Churchill et al. [7]

find both positive and negative effects of inequality on REC.

Besides, our estimation results reveal a negative impact of income inequal-
ity on REC for all three inequality measures: Gini index, national income share
held by the richest 10 % of population, and national income share of the richest
1 % of population. National income share of the richest 1 % has the highest im-
pact in line with our hypothesis 2. This implies that 1 % of the richest individu-
als might not prioritise REC, making high concentration of income at the richest
1 % of individuals not favourable for renewable energy development. By employ-
ing three income inequality indicators we contribute to comprehensive analysis
of the relation between inequality and energy transition.

In line with our hypothesis /3, the strongest inequality impact is observed in
developed economies and is relatively lower for economies in transition and for
developing economies [2]. The patterns for groups of countries are mostly similar
among the inequality indicators. Our findings fill the gap in research of the relation
between inequality and REC, particularly for developing and transition countries.

Analysis of trade openness demonstrated that the more open is a country, the
lower is REC, possibly because in some countries trade liberalisation can lead to
specialisation in pollution-intensive activities if environmental policy stringen-
cy differs across countries, in line with the Pollution haven hypothesis [19; 30].
Another explanation for these findings could be that the total volume of energy
demanded in the developed and developing countries is so large that the econo-
mies may be unable to adequately meet their energy demands with both local and
imported renewable energy supplies [41]. However, trade openness can possibly
facilitate REC through exchange and development of renewable energy technolo-
gies. Furthermore, increased trade can facilitate economic development, promot-
ing the adoption of more effective environmental regulation [36].

The results of this study show that corruption control helps expand REC, in
line with Acheampong et al. [4] and Usar [6]. Economies in transition are the most
affected subgroup, with the impact about twice stronger than in developing econ-
omies. The quality of environmental regulation and incentives for investments in
renewable energy are associated with lower corruption levels. Furthermore, in
democratic countries political parties looking to maximise their support for re-
newable energy may be motivated by the public’s demand for renewable energy
and environmental protection [5]. Additionally, ineffective institutions and cor-
ruption impede the effectiveness of investments. Hence, long-term and effective
investments, particularly those in renewable energy, may be negatively impacted
by corruption and low institutional quality.

As for the human development indicator, while in developed economies high-
er HDI increases REC, in developing and transition economies the relationship
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is the opposite. To understand the impact of HDI on REC it is worth addressing
its components.

First, one of the HDI components represents education, and the negative im-
pact of expected and mean years of schooling can result from insufficient redi-
rection of educational programmes towards renewable energy, energy efficiency
and sustainability.

Second, the GDP component of HDI may negatively affect the share of REC
in developing and transition economies because their primary goal is econom-
ic growth, likely based on non-renewable energy sources, as renewable sources
require initial investment and technological development [28—-30]. Specifically,
growth in HDI in developing economies and economies in transition can possi-
bly be accompanied by a decline in REC as rising incomes of population create
more demand for energy-intensive goods including household appliances and au-
tomobiles, which is often met by relatively cheaper fossil fuels rather than renew-
able energy sources.

Among other reasons could be insufficient development of ‘green energy’ in-
frastructure associated with generally lower costs of traditional energy along with
lack of environmental awareness of businesses and households in developing and
transition economies.

5.2. Limitations of the study and directions of further research

While the analysis of the broad sample of countries and their subgroups helps
understand the nexus of inequality, trade openness, HDI, corruption, and REC, there
are several limitations and issues requiring further research. Concerning limitations,
the validity of our research is limited by data availability, as all indicators required
by our methodology are present for 160 countries over the period 2000-2022.

However, this is a sufficient number of observations on all considered groups
of countries for making reliable conclusions. Addressing alternative indicators and
data sources could potentially resolve this issue, although energy transition data
is limited by the starting dates of energy transition policies.

Another limitation of research is the chosen inequality indicators. Employing
a broader number of inequality indicators, such as suggested in [42] for analysis of
interrelation between income inequality and energy transition process would shed
more light on this issue'. Meanwhile, our study takes a comprehensive approach
to inequality analysis by accounting for three inequality measures and thus con-
tributes to the existing literature. For broader understanding of inequality role in
energy transition, not only income inequality but other forms of inequality could
be addressed, such as inequality of opportunity or wealth inequality.

Besides, more detailed insight into the role of institutions could be provid-
ed by considering different institutions, their role, and interaction with inequality

' UN (2015). Inequality measurement, Development issues, 2, UN, 21 October 2015.
https://www.un.org/development/desa/dpad/publication/no-2-inequality-measurement/
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indicators in relation to energy transition. The choice of renewable energy con-
sumption indicator also limits the understanding of energy transition process.
Consideration of production side of energy transition along with renewable ener-
gy consumption would provide additional information to policy makers.

Future research could focus on examining the impact of income inequality
on renewable energy consumption and production in specific countries to obtain
more detailed policy recommendations. Besides, alternative approaches of coun-
tries’ classification could be employed. Concerning estimation methods, the im-
pact of additional inequality indicators on the renewable energy production and
consumption could be addressed. To consider short- and long-term effects of in-
come inequality on energy transition indicators, ARDL method would be useful
[5; 29]. Granger causality method would help understand the direction of com-
plex relations between inequality, energy transition, and other relevant factors [16].

From policy elaboration and implementation standpoint, the key issues for fur-
ther research are development of policy frameworks, insights into improvement
of infrastructure for energy storage and transfer, and further analysis of the wide
range of renewable energy sources [8]. Moreover, economic analysis of clean en-
ergy transition is required in specific cases of countries, regions, and industries.
Policy assessment for energy transition programs is essential for evaluating the
effectiveness of implemented policy measures.

6. Conclusion and policy recommendations

In line with the aim of our research we have shed light on the impact of income
inequality on renewable energy consumption in countries with different econom-
ic development levels. The main results of our analysis demonstrate that higher
income inequality levels decrease renewable energy consumption. Moreover, we
find that all three inequality indicators decrease renewable energy consumption
in all groups of countries. At the same time, national income share of the rich-
est 1 % of population has the highest impact on renewable energy consumption
among inequality indicators. The strongest inequality impact is observed in de-
veloped economies, with relatively lower impact for economies in transition and
for developing economies.

Besides, lower corruption levels encourage renewable energy consumption,
and trade openness decreases it. The level of human development encourages re-
newable energy consumption in developed countries. Overall, our findings high-
light the complex interplay between income inequality, corruption, human devel-
opment and renewable energy consumption, accounting for specific features of
countries and different approaches to measuring income inequality.

As for theoretical and practical contribution of this study, first, we account for
differences in economic development between countries. Second, we employ three
inequality indicators. Besides, we use the fixed effects model with Driscoll-Kraay
standard errors to account for spatial correlation between countries. Concerning
the theoretical and practical implications of our research, our findings underscore
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that to promote renewable energy consumption policymakers should implement
policies aimed at decreasing income inequality, such as enhancing equality of op-
portunities and stimulating income redistribution. Nevertheless, these measures
require careful consideration. While better equality of opportunity would benefit
individuals, business, and society overall, high degree of income redistribution
might discourage business activities, particularly, innovation.

The finding that trade openness decreases the share of renewable energy con-
sumption can be relevant if a country depends on non-renewable resources for
production and export and thus has influential lobbying groups resisting the de-
velopment of renewable energy sources. This implies that countries would ben-
efit from importing technology-related products, developing technologies for re-
newable energy, and diversifying their export.

Our estimation results also reveal that controlling corruption helps expand
the share of renewable energy consumption. Economies in transition are the most
sensitive to the change in corruption levels, with the effect twice as pronounced
compared to developing economies, probably as higher levels of corruption lead
to higher marginal effects from its reduction. High corruption levels divert coun-
tries’ efforts and resources from renewable energy to the goals of corrupt individ-
uals that do not associate themselves with sustainable development, consequently
reducing the opportunities for renewable energy use. High corruption levels are
associated with weak institutions and shadow economy. Corruption could weak-
en environmental regulations and decrease incentives of businesses and govern-
ment to invest in renewable energy. Reinforcing institutions can enhance the en-
ergy transition, while simultaneously improving ecological and social domains
through increasing bureaucratic transparency, developing and enforcing environ-
mental regulations, raising fruitful discussions on civil and governmental levels.

Concerning human development, for developed countries human develop-
ment indicator positively affects renewable energy consumption, but in developing
and transition economies the effect is opposite. To support the energy transition
of developing nations and transitioning economies, educational programs should
be redirected towards sustainability and their quality improved. Supporting edu-
cation and training programs would help raise awareness of sustainable develop-
ment across the industries and cultivate a proficient workforce for the renewable
energy industry, leading to the creation of fresh job prospects and aiding in the
shift from non-renewable energy sources.

Besides, investment in renewable energy technologies should be encour-
aged by governments policies, and the awareness of environmental issues should
be raised among businesses and households. It is worth re-evaluating economic
growth mechanisms and shifting resources from the non-renewable to the renew-
able energy sectors. The competitiveness of renewable energy can be increased
through policy incentives, such as tax credits, subsidies, and grants, promoting
investment in renewable energy projects. Government funding of research and
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development in renewable energy technologies would help enhance their efficien-
cy and reduce costs, thus increasing their appeal to investors.

Moreover, emissions of CO, and other harmful substances should be restrict-
ed by regulations. Carbon pricing mechanisms need to be improved, like carbon
tax and cap-and-trade system. Funds for development of renewable energy infra-
structure are required, such as transmission lines for solar and wind farms to fa-
cilitate their connection to the grid.
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BnusHue HepaBeHCTBa [,0X0A,0B Ha noTpebneHune
BO306HOBISSIEMOI 3HEPrun B CTP3HAX C Pa3/IMYHbIM YPOBHEM
3KOHOMMWYECKOro pasBuTus

H. b. /lasuocon ® , M. /. Comuna ®, O. C. Mapueg © P4

Ypanvcxuii pedepanvuuiii ynusepcumem
umenu nepsozo Ilpesudenma Poccuu b. H. Envyuna,
2. Examepunbype, Poccus

< o.s.mariev@urfu.ru

AHHOMAYUSA. YCTONYMBOE Pa3BUTUE ABMIAETCH OLHOM U3 OCHOBHbIX TEM AUCKYCCUM
N0 9KOHOMWUYECKOW MOMUTUKE, MPUBMEKAS BHUMaHWE K PaKTOpaM, OnpenensgioLlmnm
3HEepreTUYeCcKni nepexod. IsyyeHne ceasu Mexkxay HepaBeHCTBOM OX0A0B M NOTpe-
BneHnemM Bo306HOBNSEMbIX UCTOYHUKOB 3Heprum (B3) nMeeT peLuatollee sHaueH1e ans
OOCTW>KEeHMS Lieniel ycTon4mBoro passnTums. Lienoto gaHHOM CTaTbu SBASETCH uccne-
LOBaHVe BNUAHUS HePaBEHCTBA A0X040B Ha NoTpebneHne B3. [MnoTesbl Halwero nc-
cnepoBaHug cnegytolme. Bo-nepsbix, HepaBeHCTBO 40X0[0B OTPULLATENbHO CKa3blBa-
eTce Ha noTpebneHnn B3. Bo-BTOPbIX, [0S HALIMOHAIbHOIO 40X04,3, MPUXOAALLAACS
Ha 1 % caMblix BOraTbiX rpaXkaaH, BANSET Ha NoTpebneHne B3 0THOCUTENbHO CUIbHEE,
4yeM MHOEKC IXXnHU. B-TpeTbuX, pa3BuUTble CTPaHbl MCMbITbIBAIOT OTHOCUTENBHO BoMb-
Lee BA1SHWE HepaBeHCTBa Ha NoTpebneHne B3. Mpoueaypa nccnenoBaHms 0CHOBa-
Ha Ha MaHesbHbIX OaHHbIX, 0XxBaTbiBalOLWmX 160 cTpaH 3a nepuog ¢ 2000 no 2022 .
Mcnonb3yeTca Mogenb ¢ GUKCMPOBaHHbIMY 3@ deKTaMM U CTaHA3PTHBIMU OLWKbKa-
My Opuckonna — Kpas 4ng yyeta npoOCTPaHCTBEHHOM KOPPENSALMM MeXX4Y CTPaHaMMU.
OueHeHo BVsHVE HepPaBEHCTBA 40X0[08, BBIM Ha ayLy HacenerHus, OTKPbITOCTM TOP-
rOB/W, PA3BUTUS YEI0BEYECKOr0 MOTEHLMANa M KOPPYMLMM H3 3HEPreTUYECKNA Nepe-
X0[ B PaSBUTbIX, MEPEXOLHbIX M PA3BMBAKOLLNXCH CTPEHaX, PACCMATPUBas Pa3NnNyHbIe
aCneKTbl HePaBEHCTBA AOX0A0B: A0 JoX0A3, npuxoadaiyrocs Ha 10 % v 1% cambix
BoraTbIx XXUTENEW, a8 TaKXKe UHAEKC IXnHW. Bbino BbIABNEHO, YTO HEPABEHCTBO OOX0-
[0B CHUX3eT YpoBeHb BnarococTosiHUA BO BCEX FPYMnnax CTPaH, NPy 3TOM A0/ JOX0-
03 1% cambix boraTbix rpaXk4aH 0Ka3biBaeT Hanbosbllee BAMAHWE H3 YypoBeEHb ba-
FOCOCTOSIHWS, @ TAKXKe YTO BNNSHWE HEPaBEHCTBA Ha NoTpebneHve B3 Hambonee ApKo
Bblp3>XEHO B Pa3BUTbIX CTPaHaX. TEOPETUYECKNA U MPAKTUYECKUIA BKIaL, AaHHOMO UC-
CnefoBaHNA 3aK/TH043eTCA B CnedyroLwemM. Bo-nepsbiX, Mbl Y41 TbIBAEM P33/IMYMSA B 3KO-
HOMMYECKOM Pa3BUTUM MeXxAY CTPaHaMW. Bo-BTOPbIX, Mbl ICMO/b3YeEM TPY NoKa3aTens
HepaBeHCTBa. Haluu BbIBOAbI CBMAETENbCTBYKOT O TOM, YTO COKPALLEHNE HEP3BEHCTB3,
bopbba c Koppynumewn, CTUMYNMPOBaHME NHBECTULUI B BO30OHOBAAEMbIE NCTOYHUKMN
3HEPrUN 1 Pa3BUTME HENMOBEYECKOro NOTeHLUMana byayT cnocobcTBOBaTL MOBbILLEHWHO
UpOBHS BNarococTosHWS, TEM CaMbIM CMArYas USMEHEHWE KTMMATa.

Knroyesbie cnosa: HepaBEHCTBO [,0X0L,3; NOTpebneHve BO30OHOBNSEMOM SHEPTUM; KOP-
PYNLMS; TOProBas OTKPbITOCTb; 3KOHOMUYECKMI POCT; Pa3BUTHE HYETOBEHECKOr0 NOTEH-
umana; Mmetog [puckonna-Kpas.
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