Badreldin Mohamed Ahmed Abdulrahman,

Mastora Sahal Gomaa Sahal, Igharo Amechi Endurance,

WSEAS TRANSACTIONS on ENVIRONMENT and DEVELOPMENT Yousif Saeed Ahmed Amin, Hisham Mohamed Misbah,
DOI: 10.37394/232015.2026.22.47 Jamal Naji Abed Mahasneh

Exploring the Impact of Income Inequality and Energy Consumption
on Economic Growth in Africa

BADRELDIN MOHAMED AHMED ABDULRAHMAN!#",
MASTORA SAHAL GOMAA SAHAL? IGHARO AMECHI ENDURANCE?,
YOUSIF SAEED AHMED AMIN!, HISHAM MOHAMED MISBAH*,
JAMAL NAJI ABED MAHASNEH!

"Department of Business Administration,

College of Business,

Jouf University,

Sakaka,

SAUDI ARABIA

?Academic Programs for Military Colleges,
Abu Dhabi University,
Abu Dhabi,
UNITED ARAB EMIRATES

3Department of Economics,
British Canadian University,
Obuju,
NIGERIA

“Department of Accounting,
College of Business,
Jouf University,
Sakaka,

SAUDI ARABIA

20RCiD: https://orcid.org/0000-0003-2174-1150

*Corresponding Author

Abstract: - This study examines the effect of income inequality and energy consumption on economic growth
in Africa. The study relies on a descriptive analytical approach to analyze data from selected African countries
during the year 2020. The dependent variable (Y) measures economic growth as a percentage change in real
GDP per capita annually. Explanatory variables include the Gini coefficient, human capital, investment, trade
openness, energy consumption and political stability. The results indicate a statistically significant inverse
relationship between income inequality (measured by the Gini coefficient) and growth. This shows the negative
side of economic development due to income inequality. Contrary to theoretical concepts, human capital has a
negative effect on growth. The result is due to poor education and a mismatch between academic performance
and labor market demands. Ultimately, this is quite the opposite of what economic theory predicts. The impact
of investment on growth appears to be negative. Trade imbalances may explain the negative correlation
between opening trade and statistical growth. External shocks and unfair competition provide support for the
foundation. The data reveal an intricate relationship between income inequality, policy factors, and economic
progress in Africa.
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1 Introduction

The relationship between income inequality, energy
consumption and economic development in Africa is
a multifaceted issue. A diverse economy attracts
economists and policymakers. Africa presents a
unique opportunity to explore this relationship.
Especially in the last twenty years. The continent has
experienced significant economic growth. Income
inequality remains a major problem. Improving
growth rates and rising inequality go hand in hand.
Together, they raise important questions about the
content of progress. The economy plays an important
role in shaping social welfare. Economic growth is a
key objective of the Sustainable Development Goals
(SDGs), which focus on reducing economic
inequality within and between countries. Therefore,
the relationship between economic growth and
inequality is a key element in evaluating economic
progress. Global economies have experienced
significant economic expansion over the years, but
the extent of this growth varies across nations,
possibly due to a variety of factors. Most global
economies have seen an accelerated growth rate
throughout the years. The potential correlation
between the heightened growth rate and inequality
has been a significant issue, [1].

The lack of equality, particularly regarding status,
rights, and opportunities, is defined as inequality
according to the United Nations. As a result,
disparities in the distribution of income, whether they
exist across or within economies, are known as
income inequality. In terms of income, nutrition,
access to healthcare, and high-quality education, the
wealth disparity between the wealthy and the rest of
society continues to increase. Worldwide, data reveal
that inequality is continuing to worsen, with the
wealth gap widening and the disparity between the
poor and the affluent deepening. According to [2],
the wealthiest 10% own almost 75% of the world's
wealth. Over the years, income disparity has grown
substantially in the majority of developed and
developing nations. As an example, mentioned in [3]
and [4], the income disparity between the wealthiest
10% and the lowest 10% was 7:1 in the 1980s, but it
is now nearly 9.5 times larger. A new aim within the
SDGs is the decrease of inequality, which has been a
growing concern since the 1980s due to the
correlation between rising inequality and rising
political and social instability in emerging nations.
Developing nations had an average 11% growth in
income disparity between 1990 and 2015 (after
accounting for population size). Nigeria's Gini
coefficient rose from 25.88 percent in 1982 to 32.4
percent in 2016, as reported by [5].
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Economic theory presents several viewpoints about
the correlation between income inequality and
economic progress. The traditional Kuznets
hypothesis posits that inequality rises during the first
phases of economic development and thereafter
declines as nations advance, [6]. This assumption
does not apply consistently in the African
environment. Important economic developments in
countries such as South Africa and Nigeria
Accompanied by marked income inequality, [7] and
[8], indicate a potential distortion in the relationship
between inequality and growth in Africa. Deviations
from established patterns seen elsewhere need more
intricate study. The structure of the African
economic system has a strong influence on this
relationship. Most African countries display a strong
dependence on resources. This sometimes leads to
unequal allocation of funds. Angola's oil sector
drives economic development. Instead, they
distribute income to a select and privileged group.
This has led to huge wealth inequality, [9]. The
informal sector plays a key role in Africa's economy.
With a large population of people working
irregularly and receiving low wages. The situation
has become more serious. It leads to economic
progress and poverty reduction, [10]. Moreover,
political and institutional issues significantly affect
the relationship between income inequality and
economic development in Africa. Countries with
fragile institutions often struggle with executions,
[11].

This paper analyzes the intricate link between
wealth disparity, energy consumption and economic
development in Africa. This paper underscores the
influence of various economic, political, and social
factors. Continuation of this discourse, this research
analyzes many case studies throughout the continent
to enhance comprehension of the factors contributing
to inequality in Africa and its relationship with
economic progress. We have structured this paper
into four sections: Section Il examines the literature.
Section III delineates the research technique, and
parts four and five present the study results and
concluding remarks, respectively.

2 Literature Review
Empirical research investigating the correlation
between income inequality and economic growth

provides inconsistent findings throughout time.
Certain individuals see a significant negative
association. Others see a markedly favorable

association. The discrepancies stem from different
methodologies. The variable mix of the estimated
model, in conjunction with the study's data and

Volume 22, 2026



WSEAS TRANSACTIONS on ENVIRONMENT and DEVELOPMENT
DOI: 10.37394/232015.2026.22.47

temporal scope, accounts for the discrepancies.
Acquiring an autonomous comprehension is essential
and advantageous before exploring the connection
between economic progress and inequality. The
author in [12] asserts that economic growth
encompasses the availability of production elements
that enhance individual productivity and improve the
quality of life. Also [13] and [14] characterize this as
a measurable and durable enhancement in a nation's
production or per capita income via labor, energy,
consumption, capital, trade volume, and improved
welfare. Economic development is characterized by a
substantial and enduring rise in real per capita
income due to the enhancement of production
capacity. This indicates that the rise in per capita
income is attributable to inflation rather than an
augmentation in productive capacity. Amid inflation
rises in the pricing of products and services
generated by a nation result in an elevation of per
capita income, rather than an enhancement of
production capacity. An increase in per capita
income does not equate to economic expansion.
Significant economic growth can only be attained
when real per capita income persists in rising after
accounting for GDP confounders. The concurrent
growth of national output and population alone
cannot support economic progress. The growth rate
of California will decline as a consequence.
Therefore, the investigation of the correlation
between economic growth and income disparity has
served as a foundational reference for other
academics in this domain. By analyzing the two
major industrialized economies of the United
Kingdom and Germany, where the empirical findings
regarding the inverted U-curve were based on the
hypothesis that income inequality initially increased
during the industrialization process and subsequently
decreased as development progressed. Unexpectedly,
it was unable to provide sufficient empirical data to
assess the idea of a prolonged temporal fluctuation in
income disparity, nor could it precisely date the
phases.

[15], examined the enduring relationship between
inequality and economic growth in Bangladesh
during 20 years (1977-2018) using the OLS
estimation method, revealing that, in the first phase,
inequality worsened as the economy progressed.
Consequently, the disparity escalated over time as
the economy underwent more vigorous and durable
expansion. The study corroborated the Kuznets
hypothesis within the context of the Bangladeshi
economy. Moreover, [16] provide empirical study on
the relationship between economic progress and
income inequality in Tunisia, using yearly data for a
time series analysis from 1984 to 2011. They
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established a justification that supports the adverse
correlation between inequality and growth. They
argue that exchange flexibility and economic growth
have exacerbated imbalances stemming from trade
liberalization, whereas financial development and
investment in human capital have been essential in
mitigating income disparity. They looked at data
from Tunisia to see if there was a link between
economic growth and wealth inequality

[17] analyze income and non-income inequality
and its impact on development in South Africa, using
data from 1995 and 2000. They observed substantial
income inequality throughout the inquiry. The
study's results revealed that South Africa is the most
persistently unequal economy worldwide. The results
have confirmed the negative impact of inequality on
growth. [18], show that sub-Saharan Africa witnesses
significant levels of gender inequality in income.
There is a global consensus that such inequality can
hinder macroeconomic development and stability.
Data indicate that sub-Saharan Africa faces high
levels of inequality. Despite 15 years of little
development in the region, income inequality
persists. The report underscores the substantial
disparity between development and inequality in the
area. Income disparity in Africa is more evident
across all income tiers than in other regions globally.
It designs efficient economic strategies to mitigate
income disparity and accelerate the growth process.

Studies have found that there is a positive
relationship between economic growth and
inequality. Using data from 1984 to 2011 using the
GMM analysis method. The correlation is inverse
when inequality serves as the dependent variable.
When economic growth served as the dependent
variable, [19] confirmed this finding by using
another GMM to examine 55 low-income countries
and 56 high-income developing countries. He
discovered that income disparity adversely impacts
economic development in low-income emerging
nations. [20], analyzed the correlation between
inequality and GDP growth rates using a survey
dataset from 29 sub-Saharan African nations
spanning 1980 to 2019. The results demonstrate the
absence of a robust association. Inside sub-Saharan
Africa, inequality and economic progress are
significant factors in their interaction. Neti-Raisi
(2019) examined data from 28 developing nations
from 1990 to 2018 in the short term.

On the other hand, [21], examined the
relationship among poverty, inequality, and
economic growth in Nigeria over the period of 1980
and 2018 using an OLS estimation technique and
reported a positive and significant relationship
between inequality and economic growth. [22],
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analyzed the influence of debt on economic growth
and international relations, using the World Bank
Group's 2020 debt report. Findings indicate that
while economic assistance is essential, its
overutilization may result in adverse effects.
Comprehending the ramifications and executing
required actions is essential for enhancing debt
management.

[23], employed survey data from a selection of
Sub-Saharan African nations, revealing the diverse
characteristics and configurations of income
inequality across different countries and throughout
various temporal contexts. According to the latest
Alpha Beta Gamma approach (ABG), inequality is
isotropic across income levels. Local circumstances
define growth-inequality relationships. Different
sector-led growth trajectories have had different
effects on inequality at the median, higher, and lower
income distributions. [24], employs a cointegration
model to investigate the impact of income inequality
on the real GDP of the United States and China
between 1980 and 2012. The short-term relationship
is negative and significant. The long-term
relationship is both positive and significant. As a
result, income inequality can increase long-term
growth. But it affects short-term growth. [25], study
long- and short-term inequality and economic
development in China, Japan, South Korea, and the
US using Engle-Granger's bivariate ECM technique.
These interactions support the long-run S-shaped
curve concept. This shows that economic
development affects income disparity greatly. [26],
examined how development drivers affect income
inequality in 20 African nations from 1991 to 2015.
Based on fixed effects. Growth and inequality appear
to be positively and statistically related. In many
countries in Africa, inequality does not affect
growth. Research indicates that economic variability
in African countries has not slowed economic
progress. [27], used a vector adjustment model to
study Nigeria's income inequality and national
income per capita. They found a short-run positive
relationship between inequality and economic
growth from 1981 to 2017. This is a long-run
negative relationship with economic development in
31 countries in sub-Saharan Africa between 1995
and 2015, as investigated by [28]. They examined
these data through the two-step system generalized
method of moments. The findings indicated that
income inequality had a notable positive influence on
economic growth through the saving transmission
channel, whereas it exerted a statistically significant
negative impact on economic growth in the region

via the channels of fertility, credit market
imperfections, and fiscal policy.
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Authors in [29], examine the causes of wealth

disparity and its effect on African countries'
economic development using data collected from 35
African states over 40 years. Meanwhile, [30]
indicates the existence of a long-term equilibrium
relationship between the consumption of various
energy products and economic growth in Saudi
Arabia, with a positive and significant impact of
liquefied petroleum gas consumption on GDP.
The research used OLS (Ordinary Least Squares)
methods for estimating variables. The research
demonstrated that rising income disparity hinders
growth. The disruption element that propagated
economic inequities included several factors, such as
the amount of the government budget, the percentage
of growth in the agricultural sector, and the
endowment of land and people. Nevertheless, the
falling levels of primary, secondary, and higher
education, the frequent political unrest that
undermines economic stability, and the high birth
rate have all contributed to the widening of these
disparities, [31] and [32]. Authors in [33]
investigated the correlation between Saudi Arabia's
GDP, carbon dioxide emissions (CO2), other refined
product consumption (ORPC), natural gas
consumption (NGC), and liquefied petroleum gas
consumption (LPGC) between 1970 and 2021. They
revealed a positive association between GDP growth
and energy consumption using an autoregressive
distributed lag (ARDL) bounds-testing approach.
Accordingly, there is a long-term relationship
between the factors that drive economic development
and their regressors, and LPGC significantly boosts
economic growth.

It is obvious from empirical research that has
been referenced up to this point that the argument
between economic growth and inequality is an
ongoing subject, and the results have been highly
different. Furthermore, most of the examined
publications focused on the influence of inequality
on economic development, neglecting to consider the
possibility of the opposite outcome. According to the
Kuznets theory, the current research evaluated the
impact of economic growth on inequality using the
most recent freely accessible data and a suitable
analytical approach.

3 Research Methodology

This section scrutinizes the data and outlines the
methodology for selecting indicators. We thoroughly
examine the model parameters and their past
expectations.
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3.1 Data

Various  sources, including World Bank
Development Indicators, United Nations
Development Program  Human  Development

Reports, and other pertinent databases, provide the
data for this study.

3.2 Method

The purpose of this research is to analyse the impact
of income inequality and energy consumption on the
expansion of the African economy. When it comes to
analysing data on the selection of African countries
in 2020, the research uses descriptive analysis
techniques.

3.3 Model Specification

This research will develop an econometric model to

study the relationship between income inequality and

energy consumption on economic growth. Our
econometric model is a multiple regression model
with independent variables for income inequality,
economic growth and other related factors Related.

Economic growth, expressed as a percentage
change in real GDP per capita annually, is the
dependent variable (Y). The following variables
constitute the independent variables:

1. Income inequality (G): This variable is measured
by the Gini coefficient, ranging from 0 (perfect
equality) to 1 (perfect inequality). A higher value
of the Gini coefficient indicates greater income
inequality.

. Human capital (H): Variable measured by the
average number of school years of people aged 25
and over. Human capital should have a positive
impact on economic growth.

. Investment (V): This variable is measured as gross
fixed capital formation as a percentage of GDP.
Investments should have a positive impact on
economic growth.

. Trade Openness (T): Exports and imports,
expressed as a proportion of GDP, quantify this
variable. We expect the initiation of commerce to
provide beneficial effects on economic growth.

. Political stability: This variable is measured by an
index ranging from 0 (very unstable) to 10 (very
stable). Political stability should have a positive
impact on economic growth.

. Energy consumption (E): This variable is
measured by energy consumption per capita in
units, such as kilowatt-hours per capita, it
expresses the amount of energy by an individual
in a year.
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The multiple regression model can be written as

follows:

Y = B0+ B1G + B2H + P3V + 4T + 5P + P6E + ¢
&

where:

Y = Annual percentage change in real GDP per

capita represents economic growth.

G = Gini coefficient represents inequality.

H = Human Capital measured by average years of

schooling for individuals aged 25 years and above.

V = Gross fixed capital formation as a percentage of

GDP represents Investment.

T = Exports plus imports as a percentage of GDP

(Trade Openness).

P = is the Political Stability Index, ranging from 0

(highly unstable) to 10 (highly stable).

E is energy consumption per capita.

B0, B1, B2, B3, P4, BSand P6 are coefficients that

represent the effect of each independent variable on

economic growth.

€ represents the error term or random disturbance

that captures all other factors affecting economic

growth but not included in the model.

Table 1. Data on dependent and independent

variables
Depen
dent .
Variab Independent Variables
Countr le
ies (
) G V) (H) (M P) | (B)
)
Algeri | ¢ oo | 38| 0535 | 39089 | 40389 | 17.9 ég
a Oo%10 | 1 | seass | 82169 | 75656 | 2453 |
Tunisi | : 41 | 05168 | 15.845 | 84.333 92
9.4366 25
a Saos® | 4 | o904 | 56602 | 25914 01
o 35 | 03182 | 19.863 | 66.990 | 3.77 | 11
Mali 1 42909 | 2" | o5t | 50826 | 57428 | 3585 | 43
6596
: 04500 | 17.660 | 66.575 | 52.8 | 31
Ghana | 1.5416 | 44 | co/0s | 74711 | 49872 | 3019 | 12
36526
- 40 | 02097 | 20555 | 68.730 | 11.3 | 23
Chad | 46613 | | g5783 | 07851 | 36014 | 2076 | 7
3902
Camer | 5,00, | 42 | 03974 | 18192 | 33738 | 990 | 17
oon ' 2 |o1512 | 20915 | 83136 | 5661 | 58
34418
Zimba | oo, |50 | 04668 | 10046 | 47313 | 132 | 26
bwe ' 3 | 93107 | 08116 | 36542 | 0755 | 80
04777
Ugand | [ ,,0s | 42 | 03841 | 23517 | 37000 | 188 | 76
a 00233 | 7 | 7ess2 | s704 | 69239 | 6792 | 6
South |7 .. | 6304254 | 13808 | 50686 | 391 ég
Africa | 399 | 0 | 53305 | 23668 | 84334 | 5004 | O
Namib | | oo | 56 | 04464 | 13665 | 76.925 | 632 | 89
ia 20088 |0 | 37538 | 3857 | 2424 | 0755 | 60

516

Source: created by authors based on World Bank data
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4 Results and Discussion Y =56.688 -0.763G —36.989 H - 0.335 V - 0.229
T+0.218 P+ 0.000E
Table 2. Summary ANOVA 2
Model Summary b
) Change Statistics Our ultimate objective is to study the impact of
R UAS(:é Esrtr(jdr Slc:\;u F sig. | income inequality and energy consumption on
v | R lf’;‘r dR- | ofthe | are | Ch (f’ ‘: th bin- economic growth in Africa. For this purpose, using
e | Sau Es?m Ch lang | | | 5| ang | ™ the data presented in Table 1 and applying the
are | ae are'g ¢ e Ordinary Least Squares (OLS) method, we estimated
9 a linear model of equation (1) using the Statistical
R o ¥ O 7 R R IRvR P . .
A g | - 14582 | - 3 : 3 Analysis Program. The regression results are
a. Predictors: (Constant), E, T, V, H, P, G reported in Tablej 2,.Table 3 and Table 4. '
b. Dependent Variable: Y The results indicate that the overall model is
: i statistically significant at 10%, as shown in Table 2.
Source: own calculation While the Durbin—Watson statistic indicates the

absence of serial correlation in the model, this is a
good sign for the model. The value of R? suggests
that the variations in the explanatory variables (G, H,
V, T, P, E), explain 91% of the variation in the
dependent variable (Y).

After analyzing and presenting the results of the
study model using the Ordinary Least Squares (OLS)
method, the empirical results of the model showed
that the economic growth in Africa(Y) as a
dependent variable is inversely related to income
inequality in Africa (G) (represented by the Gini
coefficient). This means that when income inequality
increases by one unit, the economic growth in Africa
decreases by (-0.76), and the probability value
indicates that the effect of income inequality is
statistically significant.

This result confirms the study’s hypothesis that
income inequality negatively affects economic
expansion in Africa, which is consistent with
economic theory and is supported by economic
literature. This indicates that high income inequality
reduces economic growth, leads to lower savings and
consumption, and creates an unstable political and

The ANOVA summary provides important
insights into the overall fit of the model and the
significance of the regression. The F statistic of 4.9
indicates the model is statistically significant. It can
be said that these tests can be relied upon in
explaining the variables, meaning that the
independent variables explain a significant portion of
the variation in the dependent variable.

Table 3. Model Summary
(Y)
R-square 0.91
Durbin-Watson test | 2.30
Source: own calculation

From Table 3 the value of the coefficient of
determination R? indicates the contribution of the
independent variables in explaining the dependent
variable. This indicates that a one-unit change in the
independent variables contributes to explaining 91%
of the expected change in the dependent variable (Y),
while 15.8% is due to other factors not included in

the study. social environment, which in turn affects investment
Table 4. The Regression Resul and growth.
Cosfficients® able 4. The Regression Results The empirical results also indicate that human
Model Unstandardized | Standardized | t Sig. capital (H) has a strong negative impact on economic
Coefficients Coefficients growth in Africa. That is, if human capital increases,
B Etgor Beta economic growth in Africa decreases and this effect
1 | (Constant) | 56.688 | 19.287 2939 | 061 is statistically significant. This result contradicts the
G -763 | 279 -1.883 - 072 study’s hypothesis that human capital should have a
2.735 positive effect on economic growth. It also
% -335 | 203 -775 - 198 : . . :
1648 contradicts economic theories, which suggest that
H - 10.965 | -.821 - 043 education enhances productivity and increases
36.989 3.373 economic growth.
T -229 | .063 -1.174 - .07 : . . iy
3.605 Possible explanations for this contradiction
P 218 | .065 1.251 3359 | .044 include:
E 000 | .000 669 1.467 | .239 - The number of years of education may be
a. Dependent Variable: Y

insufficient to explain economic growth in the
studied environment, possibly due to poor education

Source: own calculation
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quality or a mismatch between the type of education/
training and the labor market needs.

- There might be an inflation of formal education
in some countries, without an actual improvement in
economically applicable skills.

The study found that investment (I) negatively
impacts economic growth in Africa and is
statistically insignificant. It does not contribute to
explaining the dependent variable (Y). This
contradicts the study’s hypothesis that Investments
should have a positive impact on economic growth.
It 1s also inconsistent with economic theories, which
consider that increasing investment supports
economic growth. This might be due to several
factors, including:

- Investment quality: Investment may be directed
towards non-productive or unprofitable sectors, such
as infrastructure projects that do not provide
immediate returns or are not efficient.

- Investment volume: The investments in the
countries studied may not be sufficient to generate a
substantial impact on economic growth.

Timing: The positive impact of investment may
take time to manifest, as the economic benefits of
some investments may take years to realize.

The results of the study also showed that trade
openness (T) negatively affects economic growth in
Africa and is statistically significant. This means that
an increase in trade openness by one unit leads to a
decrease in economic growth. This result contradicts
the study’s hypothesis and the economic theories that
support a positive relationship between trade
openness and economic growth.

This result can be justified as follows:

- Trade imbalance: The countries included in the
study may suffer from a significant trade deficit,
leading to capital outflows and increased debt.

- Unfair competition: This suggests that trade

openness in the studied countries may increase unfair
competition and harm local sectors that are
unprepared for international competition, which
leads to a decline in economic growth.
- External shocks: These countries may experience
negative effects due to their over-reliance on foreign
trade, especially if they are exposed to price
fluctuations or unfavourable trading conditions.

The empirical findings indicated that political
stability and energy consumption have a positive and
statistically significant effect on economic growth.
This indicates that any improvement in political
stability correlates with a rise in economic growth in
Africa. This outcome aligns with the study's premise
and economic theory. Political stability is essential
for the economic development of any nation and is
seen as a critical component in attracting foreign
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investment, which subsequently fosters economic
growth.

5 Conclusion

This research shows that the income gap negatively
impacts African economic development statistically.
As income inequality rises, economic growth falls,
supporting the idea that disparity reduces savings,
consumption, and investment and creates political
and social instability. Contrary to theory, human
capital and trade openness may hurt development
due to structural challenges, including insufficient
education, labor market mismatches, and external
vulnerabilities. Investment, generally a growth
engine, has little effect on African economies. This
might be due to poor investment allocation, low
volumes, or delayed economic rewards. These data
show that the variety and quality of investments
matter more than the number. Political stability,
however, considerably boosted economic
development. Stable governance is essential for
investment, development, and long-term economic
growth. This research illustrates the intricate
relationship between income disparity, policy, and
economic growth. To boost growth, African
policymakers should focus on economic disparity,
education quality and alignment, and political
stability. Addressing trade imbalances and investing
in productive industries would also help maintain
economic growth.
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