
Available online at www.sciencedirect.com

Journal of Policy Modeling 45 (2023) 160–186

www.elsevier.com/locate/jpm

Energy justice and economic growth: Does democracy 
matter?

Eric Evans Osei Opoku a,⁎, Alex O. Acheampong b,c

a Nottingham University Business School China, University of Nottingham, 199 Taikang East Road, Ningbo 315100, China 
b Bond Business School, Bond University, Gold Coast, Australia 

c Centre for Data Analytics, Bond University, Gold Coast, Australia 

Received 12 October 2022; Received in revised form 23 December 2022; Accepted 12 January 2023
Available online 21 January 2023  

Abstract

Can economies sustain economic growth within an energy justice and democratization framework? In the 
literature, the role of equity in energy access and the conditional effect of democracy on economic growth 
in developing countries is not empirically explored. Drawing on the theory of Distributive Justice and 
Capability Approach to Development, we contribute to the knowledge and policy discussions by ex
amining whether energy justice and democracy synergistically affect economic growth in a panel of 47 
sub-Saharan Africa (SSA) countries from 2000 to 2020 using Driscol-Kraay and the instrumental variable 
generalized method of moments estimators. We operationalized and measured energy justice using rural- 
urban equality in access to electricity and clean cooking fuels and technologies while participatory, de
liberative, egalitarian, liberal, and electoral democracy indices were used to capture the different forms of 
democracy. The findings suggest energy justice and the democracy variables are positively related to 
economic growth. We also found evidence from the conditional effect analysis that when there is an 
improvement in democratic practices, the economic growth-enhancing effect of energy justice deepens. 
These findings are robust after controlling endogeneity and differ among the sub-regions within SSA. We 
recommend that policies that facilitate equity in energy access and democratic practices would contribute 
to sustainable economic growth in SSA.
© 2023 The Authors. Published by Elsevier Inc. on behalf of The Society for Policy Modeling. This is an 
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

The sustainable development agenda emphasizes inclusive and sustainable growth/develop
ment for all. In realizing this, energy is considered one of the major inputs, forming the crux of 
the Sustainable Development Goals (SDGs). Sustainable Energy for All (SE4ALL) is cham
pioned as the way forward. This is buttressed by Goal 7 of the SDGs, which seeks to “ensure 
access to affordable, reliable, sustainable and modern energy for all.” Essentially, both the 
SE4ALL initiative and the SDG Goal 7 emphasize energy justice. Energy justice refers to “the 
goal of achieving equity in both the social and economic participation in the energy system…” 
(Baker, DeVar, & Prakash, 2019, p. 5). Energy justice principally aims to make energy acces
sible, affordable, clean, and democratically managed for all communities and individuals (Baker 
et al., 2019). Energy justice enables all to have access to modern energy to contribute mean
ingfully to economic growth. Energy justice and energy democracy are entrenched in the 
overarching political democratic tenets of countries. The provision of modern energy in many 
(particularly developing) countries is considered governments’ responsibility, hence making 
electricity a public service regardless of its private good nature (Scott & Seth, 2013). Therefore, 
universal access to modern energy has become a development objective in many countries.

Access to modern energy by all is also a way in which governments become responsible and 
accountable to their citizens. This accountability is noted to be more enhanced in democracies 
(Deacon, 2009; Li & Reuveny, 2006). Energy justice is, therefore, more attainable in societies – 
democracies – where political agents can be held responsible and accountable. Considering the 
political responsibility, accountability, and freedom that come with democracy, economic ac
tivities are noted to be boosted in democracies. Some scholars suggest that as a country de
mocratizes or improves democracy, the economy growths faster (Heo & Tan, 2001; Jaunky, 
2012; Leblang, 1997; Minier, 1998). The probable positive effect of democracy on economic 
growth is largely seen from the effect of the former on property rights protection, the economic 
freedom to do business, and the enhancement of investment in the process (Ghardallou & Sridi, 
2019; Knutsen, 2012; Minier, 1998). In contrast, some scholars have argued that, particularly in 
developing countries, a non-democratic/authoritarian regime is required to promote economic 
growth (Knutsen, 2012; Krieckhaus, 2006; Landau, 1986).

In this study, we revisit the effect of energy and democracy on economic growth. Specifically, 
we employ data from 47 SSA countries from 2000 to 2020 to examine the effect of energy 
justice and democracy on economic growth. Our contributions to the existing literature are clear 
and manifold. Firstly, regarding the approximation for energy, we focus on energy justice 
(measured as rural-urban equality in access to electricity and clean cooking fuels and technol
ogies). The existing literature is mainly flooded with the use of total energy consumption/use 
(Apergis & Payne, 2009a, 2009b; Kebede, Kagochi, & Jolly, 2010; Lee & Chang, 2008; Tang, 
Tan, & Ozturk, 2016; Wolde-Rufael, 2005) that makes no clear distinction between sustainable 
and non-sustainable energy. A couple of studies have also considered the effect of access to 
electricity on economic growth (Akinlo, 2009; Bah & Azam, 2017; Bella, Massidda, & Mattana, 
2014; Ikegami & Wang, 2016); however, this proxy for energy does not portray energy justice. 
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To the best of our knowledge, this study is the first to examine the effect of energy justice in both 
electricity and clean cooking fuels and technologies on economic growth. Our measure of energy 
justice – rural-urban equality in access to electricity and clean cooking fuels and technologies – 
portrays the inequity, inequality, and discrepancy between rural and urban settings. In many 
developing regions, particularly SSA, where access to modern energy is not universal, there 
exists a huge access gap between rural and urban settings. Nearly 80% and 75% of the world’s 
and SSA’s rural populations, respectively, lack access to electricity (IEA et al., 2022). This 
amounts to about 440 million persons in rural SSA without electricity. Furthermore, about 93% 
of the rural population does not have access to clean cooking fuels and technologies (IEA et al., 
2022). We argue that achieving rural-urban access parity in modern energy (measured by our 
equality index) portrays, in a great sense, energy equity and access by all. In championing 
inclusive and sustainable economic growth, energy justice which promotes equity, is important.

Secondly, we examine how democracy affects economic growth. Though this study is not the 
first to examine the democracy-growth nexus, we depart from the previous studies by em
ploying more current and most comprehensive proxies for democracy. Democracy indicators 
(mainly the Polity Project and Freedom House indices) mostly employed in the previous lit
erature have been criticized among others on the premise of description/definition, accuracy, 
coverage, aggregation, and reliability (Coppedge et al., 2011, 2019; Coppedge, Lindberg, 
Skaaning, & Teorell, 2016). These indicators mainly emphasize elections, relegating other 
important non-election aspects of democracy (Coppedge et al., 2016). In this study, we employ 
democracy proxies based on the Varieties of Democracy (V-DEM) project. These are con
sidered the most comprehensive indicators of democracy because they are multidimensional, 
greatly disaggregated, and follow procedures that foster precision, validity, transparency, and 
legitimacy (Coppedge et al. (2019). Essentially, the V-Dem encapsulates electoral, liberal, 
majoritarian, consensual, participatory, deliberative, and egalitarian democracy.

Thirdly, we investigate the interactive effect of energy justice and democracy on economic 
growth. To the best of our knowledge, this is the first study to do this. We do this in cognizance 
that energy justice is embedded and strives in political democracy. The more politically de
mocratic a country is, the more energy justice or energy democracy can be enforced and en
hanced, and with this, equality in access to electricity and clean cooking fuels and technologies 
would increase to affect economic growth. Lastly, we focus on SSA, the region with the least 
modern energy accessibility and most nascent democratic credentials in the world. SSA hence 
provides a fascinating milieu for studying the effect of energy justice and democracy on eco
nomic growth. The sections following the introduction cover the literature review, data and 
methodology, results and discussion, and conclusion, respectively.

2. Literature review

2.1. Energy and Economic Growth

The energy-growth nexus has attracted much attention in the literature due to energy’s 
practical and theorized effect on economic activities, which translates to economic growth. The 
quality of energy services is considered an important input of production (Lee & Chang, 2008; 
Wolde-Rufael, 2005). Energy services ease and facilitate the efficiency of other inputs of pro
duction to attain optimum productivity (Adams, Klobodu, & Opoku, 2016; Best & Burke, 2018). 
As Stern (2019) argues, all production requires the conversion of matter or transformation of 
matter from one state to the other, and it is energy that powers the conversion. Apart from the 
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relevance of energy in the production mix, it is also essential for individuals and households 
considering its effect on transportation, health, education, entertainment, communication, se
curity, lighting and heating homes, job creation, time-saving, etc. (Apergis & Payne, 2009b; Best 
& Burke, 2018; Kebede et al., 2010; Lee & Chang, 2008; Opoku, Kufuor, & Manu, 2021). With 
its benefits to livelihoods, energy is considered an important resource that enhances one’s pro
ductivity and enables one to engage in activities that contribute meaningfully to society and 
economic growth. The empirical literature largely supports the thesis that energy consumption 
enhances economic growth (see Table 1 for a summary review of some empirical studies).

Access to energy has become an important element of survival. This makes access to energy 
by all a right, and just as everyone deserves justice, everyone deserves modern energy. Energy, 
as right, reflects the energy justice phenomenon. Justice principally entails the distribution of 
what John Rawls calls the ‘‘primary goods’’ of rights and liberties, powers and opportunities, 
and income and wealth (Rawls, 1971, 1999). In his “justice as fairness” work, Rawls (1971)
offers a distributive theory of justice in which a just distribution of benefits and burdens of 
social life is determined by what rational individuals would prefer from the standpoint of ig
norance (behind a ‘veil of ignorance’), that excludes them from the knowledge of the abilities, 
desires, parentage, or social class in which they are. Rawls argues that people in such position 
would embrace what he named the “difference principle.” The difference principle emphasizes 
that primary goods, not just income and opportunity, but also pedestals of self-respect shall be 
distributed to the greatest benefit of a typical member of the least privileged social stratum. 
Rawls stresses that the difference principle does not preach for simple egalitarianism, instead 
efforts to guarantee meeting the fundamental needs (including rights, privileges, freedoms, 
resources, etc.) of all citizens to be able to participate fully in political and social endeavors. 
Rawls considers an allocation to be just if it maximizes the gains of one with the least resources, 
opportunities, abilities, etc. (Rawls, 1999). In considering energy as a resource and access as a 
right, energy justice becomes an attempt to improve the quality of life for all people, given their 
capabilities, to enable them to participate in all spheres of life (Sovacool & Dworkin, 2015).

Energy justice is engrained in the environmental and climate justice tenets, which stress the 
“recognition and remediation of the disproportionately high and adverse human health or en
vironmental effects …” (Baker et al., 2019, p. 14). Energy justice champions individuals’ voluble 
rights and freedoms about their energy and environmental demands. The ethos of energy justice is 
rooted in energy democracy, which propagates the notion that individuals should have a voice, 
representation, and support in modeling their current and future energy exigencies (Baker et al., 
2019). Energy justice aligns with other energy connotations, such as energy democracy, energy 
security, and energy transition (Qian, Xu, Gou, & Škare, 2022). Though the crux of energy justice 
is eliminating energy poverty, it transcends energy poverty and encapsulates other aspects, such as 
fair treatment of different populations and social groups regarding energy matters (Heffron & 
McCauley, 2017; Sovacool & Dworkin, 2015). Energy justice emphasizes the problem of in
equality in the distribution, supply, and access to energy resources to all people (Pellegrini-Masini, 
Pirni, & Maran, 2020; Qian et al., 2022). Equality is proposed as a ubiquitous conceptual basis for 
energy justice definitions (Pellegrini-Masini et al., 2020).

McCauley, Heffron, Stephan, and Jenkins (2013) gauge energy justice as hinging on three 
pillars of justice; distributive justice, procedural justice, and recognition justice. Distributive 
justice relates to the even distribution of energy infrastructure and the benefits/costs of energy to 
the whole population. Procedural justice implies all stakeholders’ equitable participation in the 
decision-making concerning energy access and infrastructure. Recognition justice emphasizes 
the need to recognize all individuals’ energy needs and eliminate situations of deprivation, such 
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as energy poverty. McCauley et al. (2013) argue that energy justice essentially aims to provide 
all individuals, everywhere in society, with safe, affordable, and sustainable energy. Energy 
justice is hence people-centered propagating fairness in the distribution of energy services and 
infrastructure to ensure that all people enjoy the benefits thereof to improve their lives. This is in 
line with Amartya Sen’s Capability Approach (CA) to development that focuses on people and 
the quality of their lives (Sen, 1980, 1999). The CA is a normative evaluation approach for 
comprehending well-being and justice. The CA argues that policies to boost growth and de
velopment should focus on expanding the capabilities and freedom of individuals rather than 
resources. Access to essential goods like modern energy is imperative in expanding the cap
abilities and freedoms of people.

2.2. Democracy and economic growth

The literature on the effect of democracy on economic growth is divided. Proponents of 
democracy argue that the protection of human and property rights in democracies gives people 
the leeway to be industrious (Ghardallou & Sridi, 2019; Leblang, 1996, 1997; Peev & Mueller, 
2012). Property rights give people the right to ownership, and others do not trespass (Leblang, 
1996). As Heo and Tan (2001) put it, “individuals want to be confident that property they 
accumulate will be respected, and only democratic societies provide such confidence.” An 
economy is likely to rake in all possible gains from investments and long-term transactional 
commitments if governments and people can be restrained from violating individual rights to 
property and rights to contract enforcement. Leblang (1996) argues that property rights precede 
economic growth, as property rights provide the motivation needed for production and ex
change and help secure individual expectations about the conduct of others. Some scholars also 
believe that democracy enhances competition, and competition among pressure groups and 
political parties will generate efficient policies (Acemoglu, Johnson, & Robinson, 2005). 
Deacon (2009) asserts that a country’s political system (whether democratic or autocratic) is 
important in the distribution of resources. Democracy is perceived to lead to collective goods 
allocation. The quest for re-election in democracies makes governments more responsive and 
accountable, causing them to enact policies promoting the private sector (Minier, 1998). 
Knutsen (2012) also pinpoints that democracies could enhance technological change. This may 
be due to the fact that democracies display greater dispersion of authority, and this enhances 
individuals’ collection of new information, creation of new knowledge, learning and adoption 
of knowledge from other countries, and inclusive debates on the most efficient ways of fixing 
problems (Ghardallou & Sridi, 2019; Knutsen, 2012). These factors enhance technological 
change. Przeworski et al. (2000), Faust (2007), and Rivera-Batiz (2002) find some evidence that 
democracy enhances technological change, and as well established, technological change is 
pivotal to economic growth (Acemoglu, 2012; Romer, 1990).

In contrast, some scholars argue that democracy could be inimical to economic growth as it 
enhances pressures for immediate consumption (Przeworski & Limongi, 1993), which happens 
at the expense of investment. An increase in current consumption threatens profits, thereby 
reducing investments and retarding growth. Przeworski and Limongi (1993) explain the rea
soning behind this as follows; i) the poor want to consume immediately, and when they can 
organize themselves, which is enhanced in democracies, they drive up wages. This reduces 

E.E.O. Opoku and A.O. Acheampong Journal of Policy Modeling 45 (2023) 160–186

165



profits and hence investment. However, autocratic regimes suppress the independent organi
zation of unions, leading to lower wages and allowing capital owners to take a chunk of the total 
revenue (Knutsen, 2012; Krieckhaus, 2006). With higher income, they can save more and invest 
more. ii) In democracies where people can vote, governments distribute incomes away from 
investment. In democracies, governments are more accountable to citizens and may feel 
pressure to spend heftily on immediate public consumption (Krieckhaus, 2006). However, in 
autocracies, political accountability is lower, lessening the demands for governments to spend 
on immediate public consumption (Knutsen, 2012). With this, governments can commit to long- 
term investments without kowtowing to the exigencies of electorates (Przeworski & Limongi, 
1993). Tavares and Wacziarg (2001) show that democratic institutions are responsive to the 
demands of the poor by increasing access to education and reducing income inequality but do so 
at the expense of physical capital accumulation. Przeworski and Limongi (1993) further argue 
that dictatorships are protected from particularistic pressures. Democracies may be susceptible 
to exploitation from certain special interest groups. These special groups may come about due to 
their ability to fund politicians or determine election outcomes. In the quest to please these 
groups as payback or to be re-elected, governments may attend to their particularistic interests at 
the expense of the larger population. Economic growth may hence be sacrificed for the pro
tection of only some sectors or groups of people (Knutsen, 2012). Autocratic governments are, 
however free from these pressures and may act for the good of the whole country (Przeworski & 
Limongi, 1993).

On the empirical front, the evidence has been mixed (see Table 1 for a snapshot of the 
empirical literature), and as Knutsen (2012) indicates, there are empirical examples of 
democracies and of autocracies with both good and poor economic growth records. The mixed 
results of the democracy-growth nexus led Przeworski and Limongi (1993) to conclude: “… we 
do not know whether democracy fosters or hinders economic growth”. Some scholars also find 
evidence of democracy having no effect on economic growth (see for example, Helliwell, 2009; 
Remmer, 1990). Most empirical studies have used the Polity Project and Freedom House in
dices of democracy (Helliwell, 2009; Jaunky, 2012; Krieckhaus, 2006; Narayan et al., 2011) 
which mainly focus on an electoral aspect of democracy. Following the criticisms of these 
indices (Coppedge et al., 2011, 2016, 2019), in this study, we employ the comprehensive V- 
Dem indices of democracy that capture electoral, liberal, majoritarian, consensual, participa
tory, deliberative, and egalitarian democracy. More importantly, different from the existing 
literature, we examine how democracy moderates the effect of energy justice on economic 
growth. To the best of our knowledge, this is the first study to consider this. Specifically, we 
employ data from 47 SSA countries from 2000 to 2020. By using the Driscoll-Kraay and the 
instrumental variable generalized method of moments techniques, the results generally suggest 
that energy justice and democracy enhance economic growth and that improvement in de
mocracy stimulates the effect of energy justice on economic growth.

3. Methodology and data

3.1. Empirical models and estimation techniques

We test the effect of energy justice and democracy on economic growth in SSA. To model 
such an effect, we follow the Acemoglu, Naidu, Restrepo, and Robinson (2019) empirical 
growth model as specified in Equation (1):
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= + + + +lnrgdpc DEMO EJ Xi t i t it i t i t, 0 1 , 2 3 , , (1) 

where lnrgdpci t, is the log of GDP per capita of country i at year t. Demoi t, are the democracy 
variables (electoral, liberal, participatory, deliberative, and egalitarian democracy) of country i
at year t. EJi t, is the energy justice variables (rural-urban equality in access to electricity and 
rural-urban equality in access to clean cooking fuels and technologies) of country i at year t. Xi t,

is a set of control variables (physical capital, trade openness, foreign direct investment, edu
cation, and foreign aid) included in the economic growth model. 0, 1, 2 and 3 are the 
unknown coefficients to be estimated. i t, is the disturbance error term.

We extend Equation (1) to include the interaction term of democracy and energy justice. The 
interaction term is important to test if democracy conditions the impact of energy justice on 
economic growth. This specification is based on the assumption that democratic regimes make 
governments more responsive and accountable, causing them to enact policies that ensure fair 
distribution of public goods, including energy infrastructure and services (Markussen, 2011; 
Miller, 2004; Min, 2008).

= + + + ×

+ +

lnrgdpc DEMO EJ DEMO EJ

X

( )i t i t it i t

i t i t

, 0 1 , 2 1 ,

3 , , (2) 

From Equation (2), we differentiate GDP per capita with respect to energy justice. As dis
played in Equation (3), the differential equation helped to evaluate if improvement in de
mocracy enhances the impact of energy justice on economic growth. In other words, Equation 
(3) is used to determine the marginal effect of energy justice on economic growth conditioned 
by democracy.

= +lnrgdpc

EJ
DEMO2 1 (3) 

We estimate the above equations using the Driscoll and Kraay (1998) estimator. The Driscoll 
and Kraay (1998) estimator assumes that the error structure of Eq. (1) is heteroscedastic, au
tocorrelated up to some lag, and perhaps correlated between the panels. This suggests that the 
Driscoll and Kraay (1998) estimator is essential for capturing autocorrelation and hetero
skedasticity. Also, the Driscoll–Kraay estimator generates robust estimates of both cross-sec
tional and temporal dependence (Hoechle, 2007). Further, the Driscoll and Kraay (1998)
estimator can handle missing data series and works with balanced and unbalanced panels 
(Hoechle, 2007). We also applied the (Baum, Schaer, & Stillman, 2002) instrumental variable 
generalized method of moments (IV-GMM) to check the robustness of our results. The IV- 
GMM technique helps to cater for endogeneity, which is one of the significant challenges in 
applied research.1 In addition to catering for the endogeneity issue, the IV-GMM estimator 
allows consistent estimations in the presence of autocorrelation (AR, (1)) within panels and 
heteroscedasticity (Baum et al., 2002). Also, the IV-GMM estimator is consistent with Driscoll 
and Kraay (1998) standard errors that are robust to ‘spatial’ and temporal cross-sectional de
pendence even when the time dimension becomes relatively large.

1 We used lag one of the democracy variables and the years as instruments to cater for endogeneity.
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3.2. Data description and sources

To examine the effect of energy justice and democracy on economic growth, we used panel 
data from 47 SSA countries for the period between 2000 and 2020 in this study.2

3.2.1. Dependent variable
Economic growth (GDP per capita) is measured with GDP per capita (constant 2015 US$). 

The data on this variable is obtained from the World Development Indicators (WDI) of the 
World Bank.

3.2.2. Independent variables of interest
One of the independent variables of interest is energy justice. We operationalized energy 

justice to be equal energy access between rural and urban areas. The first measure, rural-urban 
equality in access to clean cooking fuels and technologies, is computed as the ratio of rural 
access to clean cooking fuels and technologies to urban access to clean cooking fuels and 
technologies. In the same manner, rural-urban equality in access to electricity is calculated as 
the ratio of rural access to electricity to urban access to electricity. The higher the value for 
rural-urban equality in access to clean cooking fuels and technologies, and electricity, the high 
energy justice, and vice versa. The approach for calculating the measures is consistent with the 
literature (for instance, see Trotter, 2016). The access to electricity, clean cooking fuels, and 
technology variables used for the computation were sourced from WDI.

The second independent variable of interest is democracy. In this study, democracy is 
measured with five high-level indices, comprising participatory, deliberative, liberal, electoral, 
and egalitarian democracy. Participatory democracy represents the values of direct rule and 
active participation by citizens in all political procedures. The deliberative democracy is the 
value that political decisions that go into the activities of public interest or good should be based 
on reverential and rational discourse at all levels instead of being driven by emotional requests, 
solidary attachments, parochial interests, or force. Egalitarian democracy measures the idea of 
power disseminated evenly among all citizens irrespective of class, ethnicity, and orientation of 
any form or other social group. Liberal democracy captures the intrinsic value of protecting 
individual and minority rights against potential domination by the majority and state tyranny 
generally. Finally, electoral democracy measures the core value of political rulers being re
sponsible toward citizens through sporadic elections (Coppedge et al., 2011). All the democracy 
variables and their conceptualization/definitions were sourced from the Coppedge et al. (2018)
Variety of Democracy (V-DEM) database.

3.2.3. Control variables
Following the standard economic literature, physical capital, trade openness, foreign direct 

investment, education, and foreign aid, were included in the economic growth model as control 
covariates (Adams, 2009; Boateng, Agbola, & Mahmood, 2021; Eregha & Mesagan, 2016; 
Ibrahim & Alagidede, 2018). Physical capital is measured with Gross fixed capital formation 

2 Angola, Benin, Botswana, Burkina Faso, Burundi, Cabo Verde, Cameroon, Central African Republic, Chad, 
Comoros, Congo, Dem. Rep., Congo, Rep., Cote d′Ivoire, Equatorial Guinea, Eritrea, Eswatini, Ethiopia, Gabon, 
Gambia, The, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia, Madagascar, Malawi, Mali, Mauritania, 
Mauritius, Mozambique, Namibia, Niger, Nigeria, Rwanda, Sao Tome and Principe, Senegal, Seychelles, Sierra Leone, 
Somalia, South Africa, Sudan, Tanzania, Togo, Uganda, Zambia and Zimbabwe.
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(constant 2015 US$). Trade openness is proxied with trade (Export+Import) (% of GDP), and 
foreign direct investment is measured with net inflows of foreign direct investment (% of GDP). 
Foreign aid is measured with net official development assistance and official aid received. 
Education is measured with secondary school enrollment (% gross). Data on these control 
variables are obtained from the WDI database. The summary statistics for the variables are 
presented in Table 2. For estimation, the variables were log-transformed except the democracy 
and energy justice variables. Figures 1 and 2 show that democracy and energy justice variables 
positively correlate with GDP per capita, respectively.

4. Results

Table 3 presents the unconditional estimates from the Driscol-Kraay estimator. From 
Table 3, the findings generally show a positive association between energy justice and economic 

Table 2 
Descriptive statistics. 

Definition Variable Mean Std. Dev. Min Max

GDP per capita lnrgdpc 7.110 0.970 5.555 9.740

Electoral democracy Polyarchy 0.434 0.193 0.067 0.840

Liberal democracy Libdem 0.303 0.191 0.005 0.730

Participatory democracy Partipdem 0.258 0.128 0.008 0.545

Deliberative democracy Delibdem 0.328 0.190 0.019 0.789

Egalitarian democracy Egaldem 0.294 0.155 0.045 0.698

Rural-urban equality in access to clean cooking fuels and technologies Clean_dis 0.220 0.260 0.000 2.000

Rural-urban equality in access to electricity Elec_dis 0.304 0.266 0.008 1.036

Physical Capital lngfcf 21.601 1.730 17.399 27.343

Trade openness lntrade 4.111 0.577 -0.243 5.416

Foreign direct investment lnfdi 0.880 1.348 -6.166 4.638

Foreign aid lnoda 19.738 1.378 12.794 23.208

Education lnsse 3.628 0.588 1.780 4.695

Figure 1. Bivariate relationship between democracy variables and GDP per capita. 
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growth. Specifically, the coefficients of rural-urban equality in access to clean cooking fuels and 
technologies are positive and statistically significant at a 5% level or better. Thus, a 1% increase 
in rural-urban equality in access to clean cooking fuels and technologies increases GDP per 
capita by 0.150–0.190% points, ceteris paribus. Also, rural-urban equality in access to elec
tricity is positive and statistically significant at a 1% level. From the estimated elasticity, GDP 
per capita increases by 1.084–1.214% points when rural-urban equality in access to electricity 
rises by 1%, ceteris paribus.

The results suggest that, generally, democracy is positively related to economic growth, 
ceteris paribus. For instance, participatory, deliberative, egalitarian, liberal, and electoral de
mocracy have a positive and statistically significant effect on GDP per capita. The estimates 
show that GDP per capita increases by 0.789 points when there is 1 point increase in electoral 
democracy. In addition, 1 point improvement in liberal democracy is associated with a 
0.419–0.969 points increase in GDP per capita, ceteris paribus. GDP per capita rises by 
0.582–1.285 points when participatory democracy increases by 1 point, ceteris paribus. Also, 
GDP per capita increases by 0.350–0.908 points when deliberative democracy increases by 1 
point, ceteris paribus. In addition, 1 point increase in egalitarian democracy increases GDP per 
capita by 0.219–0.968 points, ceteris paribus.

Regarding the control variables, physical capital formation has a statistically significant 
positive association with GDP per capita at a 1% level. Secondary school enrollment has a 
statistically significant positive association with GDP per capita at a 1% level. It is observed that 
foreign aid has a statistically significant negative association with GDP per capita. It is also 
observed that trade openness and foreign direct investment have statistically insignificant 
coefficients.

4.1. Conditional effect of energy justice and democracy on economic growth

We present the conditional effect of energy and democracy on GDP per capita in Table 4. 
From Table 4, the evidence shows that the interaction between electoral democracy and rural- 
urban equality in access to clean cooking fuels and technologies has a statistically significant 

Figure 2. Bivariate relationship between energy justice variables and GDP per capita. 
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positive effect on GDP per capita at a 1% level [see Column 1]. The total/marginal effects 
analysis shows that at the maximum value of electoral democracy (0.840), rural-urban equality 
in access to clean cooking fuels and technologies contributes to a 0.792% point increase in GDP 
per capita, ceteris paribus. As displayed in Column 2, the interaction between electoral de
mocracy and rural-urban equality in access to electricity has a statistically significant negative 
effect on GDP per capita at a 1% level. Despite the negative interaction term, the total/marginal 
effects analysis shows that rural-urban equality in access to electricity increase GDP per capita 
by 0.933% points at the maximum value of electoral democracy (0.840), ceteris paribus. It is 
observed from Column 3 that the interaction between liberal democracy and rural-urban 
equality in access to clean cooking fuels and technologies has a statistically significant positive 
effect on GDP per capita at a 1% level. The total/marginal effects analysis shows that at the 
maximum value of liberal democracy (0.730), rural-urban equality in access to clean cooking 
fuels and technologies contributes to a 0.702% point increase in GDP per capita, ceteris paribus. 
Also, the interaction between liberal democracy and rural-urban equality in access to electricity 
has a statistically significant negative effect on GDP per capita at a 1% level [see Column 4]. 
The total/marginal effects analysis suggests that at the maximum value of electoral democracy 
(0.730), rural-urban equality in access to electricity increase GDP per capita by 0.844% points, 
ceteris paribus.

Column 5 shows that the interaction between participatory democracy and rural-urban 
equality in access to clean cooking fuels and technologies has a statistically significant positive 
effect on GDP per capita at a 1% level. The total/marginal effects analysis shows that at the 
maximum value of participatory democracy (0.545), rural-urban equality in access to clean 
cooking fuels and technologies contributes to a 0.715% point increase in GDP per capita, ceteris 
paribus. Also, the interaction between participatory democracy and rural-urban equality in 
access to electricity has a statistically significant negative effect on GDP per capita at a 1% level 
[see Column 6]. The total/marginal effects analysis suggests that at the maximum value of 
participatory democracy (0.545), rural-urban equality in access to electricity increases GDP per 
capita by 0.969% points, ceteris paribus. Further, as presented in Column 7, the interaction 
between deliberative democracy and rural-urban equality in access to clean cooking fuels and 
technologies has a statistically significant positive effect on GDP per capita at a 1% level. Based 
on the total/marginal effects analysis, it is observed that at the maximum value of deliberative 
democracy (0.789), rural-urban equality in access to clean cooking fuels and technologies 
contributes to a 0.757% point increase in GDP per capita, ceteris paribus. From Column 8, the 
interaction between deliberative democracy and rural-urban equality in access to electricity has 
a statistically significant negative effect on GDP per capita at a 1% level. Evidence from the 
total/marginal effects analysis indicates that at the maximum value of deliberative democracy 
(0.789), rural-urban equality in access to electricity increases GDP per capita by 0.828% points, 
ceteris paribus.

The results presented in Column 9 depict that the interaction between egalitarian democracy 
and rural-urban equality in access to clean cooking fuels and technologies has a statistically 
significant positive effect on GDP per capita at a 1% level. Based on the total/marginal effects 
analysis, it is observed that at the maximum value of egalitarian democracy (0.698), rural-urban 
equality in access to clean cooking fuels and technologies contributes to a 0.780% point in
crease in GDP per capita, ceteris paribus. Also, in Column 10, the interaction between egali
tarian democracy and rural-urban equality in access to electricity has a statistically significant 
negative effect on GDP per capita at a 1% level. Evidence from the total/marginal effects 
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analysis indicates that at the maximum value of egalitarian democracy (0.698), rural-urban 
equality in access to electricity increase GDP per capita by 0.963% points.

4.2. Sensitivity analysis

We argue that the impact of energy justice and democracy on economic growth differ among 
the sub-regions within SSA due to differences in energy access and democratic practices among 
these regions. We, therefore, test this argument by grouping our sample into four (4) main 
geographical regions—West, Central, Eastern, and Southern—within SSA. In Table 5A, Col
umns 1–10 present the results for West African countries, while Columns 11–20 show the 
results for East Africa countries. Also, In Table 5B, Columns 1–10 present the results for 
Eastern African countries, while Columns 11–20 show the results for Southern Africa countries.

As shown in Tables 5A and 5B, the evidence shows that rural-urban equality in access to 
clean cooking fuels and technologies has a statistically insignificant effect on GDP per capita in 
West and Southern Africa. However, the coefficient of rural-urban equality in access to clean 
cooking fuels and technologies is negative and statistically significant at 1% in Eastern Africa 
while being positive and statistically significant in Central Africa. The findings also suggest that 
rural-urban equality in access to electricity has a statistically significant positive effect on GDP 
per capita in West, Eastern, and Southern Africa while having statistically insignificant in 
Central Africa.

The findings show that in West Africa, participatory, deliberative, egalitarian, liberal, and 
electoral democracy have a negative and statistically significant effect on GDP per capita. It is 
observed that participatory, deliberative, egalitarian, liberal, and electoral democracy have a 
positive and statistically significant effect on GDP per capita in Eastern Africa. The evidence 
shows that in Central Africa, while electoral, liberal, and participatory democracies have sta
tistically significant negative effects on GDP per capita, deliberative and egalitarian democ
racies have an insignificant effect. In Southern Africa, participatory, deliberative, egalitarian, 
liberal, and electoral democracy have a negative and statistically significant effect on GDP per 
capita.

4.3. Robustness check with alternative estimator

Table 6 presents the unconditional estimates from the IV-GMM estimator. The IV-GMM 
results essentially confirm the results from the Driscol-Kraay estimator. From Table 6, findings 
indicate that rural-urban equality in access to clean cooking fuels and technologies positively 
affects GDP per capita but is statistically insignificant in Column 1 only. Also, the impact of 
rural-urban equality in access to electricity on GDP per capita is positive and statistically 
significant at a 1% level. From the estimated elasticity, GDP per capita increases by 
1.124–1.253% points when rural-urban equality in access to electricity rises by 1%. The IV 
estimator also confirms that participatory, deliberative, egalitarian, liberal, and electoral de
mocracy has a positive and statistically significant effect on GDP per capita at a 1% level. The 
estimates show that GDP per capita increases by 0.260–0.798 points when there is 1 point 
increase in electoral democracy, ceteris paribus. In addition, 1 point improvement in liberal 
democracy is associated with a 0.390–0.991 points increase in GDP per capita. GDP per capita 
rises by 0.588–1.320 points when participatory democracy increases by 1 point, ceteris paribus. 
Also, GDP per capita increases by 0.323–0.927 points when deliberative democracy increases 
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by 1 point, ceteris paribus. In addition, 1 point increase in egalitarian democracy increases GDP 
per capita by 0.977 points, ceteris paribus.

Table 7 presents the interactive results from the IV-GMM estimator, and the marginal effect 
analysis is consistent with marginal effect estimates based on the Driscol-Kraay estimator. From 
Table 7, the marginal effects analysis based on the interaction results suggests that at the 
maximum value of electoral democracy (0.840), rural-urban equality in access to clean cooking 
fuels and technologies contributes to a 0.841% point increase in GDP per capita, while rural- 
urban equality in access to electricity increase GDP per capita by 0.954% point, ceteris paribus. 
Also, the total/marginal effects analysis shows that at the maximum value of liberal democracy 
(0.730), rural-urban equality in access to clean cooking fuels and technologies contributes to a 
0.706% point increase in GDP per capita and rural-urban equality in access to electricity in
crease GDP per capita by 0.883% points, ceteris paribus. The evidence consistently indicates 
that at the maximum value of participatory democracy (0.545), rural-urban equality in access to 
clean cooking fuels and technologies contributes to a 0.719% point increase in GDP per capita, 
rural-urban equality in access to electricity increase GDP per capita by 1.000% point, ceteris 
paribus. Clearly, at the maximum value of deliberative democracy (0.789), rural-urban equality 
in access to clean cooking fuels and technologies contributes to a 0.766% point increase in GDP 
per capita, and rural-urban equality in access to electricity increase GDP per capita by 0.871% 
points, ceteris paribus. Finally, total/marginal effects analysis based on the moderation results 
suggests that at the maximum value of egalitarian democracy (0.698), rural-urban equality in 
access to clean cooking fuels and technologies contributes to a 0.797% point increase in GDP 
per capita, and rural-urban equality in access to electricity increase GDP per capita by 1.1011% 
points, ceteris paribus.

5. Discussion and policy implications

Our study contributes significantly to the energy justice and economic growth literature by 
providing empirical evidence on the role of democracy and rural-urban equality in access to 
electricity and clean cooking fuels and technologies on economic growth in SSA. In doing so, 
we address three key research questions important for policy formulation. These key questions 
are: (i) Does energy justice facilitate economic growth in SSA? (ii) Does democracy promote 
economic growth in SSA? (iii) Does democracy condition the effect of energy justice on eco
nomic growth in SSA? In this section, we present and discuss the results from the Driscol-Kraay, 
which are consistent with the instrumental variable generalized method of moments technique 
estimator. The policy implications drawn from the findings are also discussed in this section.

First, our findings indicate that energy justice measured with rural-urban equality in access to 
electricity and clean cooking fuels and technologies promotes economic growth, ceteris paribus 
in the full sample. These findings show that closing the inequality in access to energy between 
rural and urban populations could contribute substantially to economic growth. With reference 
to John Rawls’ theory of Distributive Justice and Amartya Sen’s CA, we suggest that equal 
allocation of energy infrastructure and services between urban and rural populations would 
enhance the rural population capacity to function effectively to achieve their economic de
velopmental needs. In other words, we argue that achieving equality in energy access between 
rural and urban populations would drive economic growth by improving health, human capital, 
entrepreneurship, and asset accumulation among the rural population. Climate change and 
environmental degradation can impede economic growth (Alestra, Cette, Chouard, & Lecat, 
2022; Nordhaus, 2019, 1977; Stern, 2007). The rural population depends enormously on 
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biofuels such as firewood and charcoal for their household activities, leading to massive de
struction of forest reserves. Since forest stores massive carbon emissions (Griscom et al., 2017; 
Popkin, 2019), depletion of forest reserves due to poor access to electricity and clean cooking 
technologies among the rural population increases carbon emissions and climate change im
peding agricultural productivity and economic growth. Our empirical findings add to prior 
studies that have revealed that access to energy promotes economic growth and human de
velopment (Acheampong, Dzator, & Shahbaz, 2021; Acheampong, Dzator, Savage et al., 2021; 
Acheampong, Erdiaw-Kwasie, & Abunyewah, 2021; Awaworyi Churchill & Smyth, 2021; 
Nawaz, 2021; Pan, Biru, & Lettu, 2021).

Second, the results reveal a significant positive link between democracy and economic 
growth for the full sample. Specifically, participatory, deliberative, egalitarian, liberal, and 
electoral democracies contribute to economic growth, ceteris paribus. This finding aligns with 
the view that democracy is fundamental for sustaining economic growth. Theoretically, de
mocracy is argued to promote economic growth by ensuring the protection of property rights 
and people’s freedom (Ghardallou & Sridi, 2019; Leblang, 1996, 1997; Peev & Mueller, 2012). 
Property right protection is seen as an engine of entrepreneurship and technological innovation. 
Additionally, property right protection in democratic regimes reduces transaction costs and 
promotes production and exchange, facilitating market functioning and economic growth 
(Leblang, 1996). Futhermore, democracy promotes economic growth by ensuring the design of 
growth-supportive policies. Democracy is argued to drive efficient policies through competition 
among political parties and pressure groups (Acemoglu et al., 2005). Our findings are consistent 
with the findings of Acemoglu et al. (2019), Knutsen (2012, 2013), Mathonnat and Minea 
(2019), and Malikane and Chitambara (2017), revealing that democracy is associated with 
increased economic growth.

Third, we observe from the marginal effect analysis that when participatory, deliberative, 
egalitarian, liberal, and electoral democracies improve, rural-urban equality in access to elec
tricity and clean cooking fuels and technologies contributes substantially to economic growth. 
This evidence confirms the resource allocation effects of democracy. Deacon (2009) argues that 
the allocation or distribution of resources depends on the political system. Scholars and political 
commentators have maintained that democracy leads to a collective distribution of goods be
cause the quest for re-election in democratic regimes makes governments more responsive and 
accountable, causing them to enact policies that ensure fair distribution of public goods, in
cluding energy infrastructure (Markussen, 2011; Miller, 2004; Min, 2008). A study by Trotter 
(2016) indicated that democracy promotes equal access to electricity between rural and urban 
populations in SSA. In summary, the conditional effect findings show that improving demo
cratic practices would ensure fair access to electricity and clean cooking fuels and technologies 
between rural and urban populations, thereby sustaining economic growth.

Fourth, we observe variations in the impact of energy justice and democracy on economic 
growth across the sub-regions in SSA. From the regional perspective, rural-urban equality in 
access to clean cooking fuels and technologies does not explain economic growth in West and 
Southern Africa. However, rural-urban equality in access to clean cooking fuels and technol
ogies has negative effect on economic growth in Eastern Africa while contributing substantially 
to economic growth in Central Africa. In addition, rural-urban equality in access to electricity is 
found to enhance economic growth in West, Eastern, and Southern Africa while not impacting 
Central Africa. This evidence confirms our argument that energy justice would have a disparate 
effect on the region’s economic growth due to differences in access to energy among the sub- 
regions within SSA. In addition, we also found evidence that participatory, deliberative, 
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egalitarian, liberal, and electoral democracies do not enhance economic growth in West, 
Central, and Southern Africa; they contribute significantly to economic growth in Eastern 
Africa. These mixed effects of democracy variables on the sub-regions’ economic growth align 
with the argument and findings of previous studies such as Krieckhaus (2006), Grier and 
Tullock (1989), and Narayan et al. (2011) that democracy could affect a regions’ economic 
growth differently.

From a policy perspective, the role of energy justice in promoting economic growth call for 
distributional policies for achieving energy justice by closing the inequality in access between 
rural and urban areas in SSA. Over the years, rural areas have faced injustice when policy
makers allocate infrastructural facilities. For instance, about 80% of the global rural population 
lacking electricity are based in SSA (IEA et al., 2022). Besides, almost 93% of SSA’s rural 
population lacks access to clean cooking fuels and technologies (IEA et al., 2022). We re
commend that policymakers prioritize the energy infrastructure needs of the rural population 
during the design of energy policies. Many SSA countries have designed rural electrification 
and clean cooking technologies policies; however, there are many bottlenecks that challenge the 
implementation of these energy policies. Some of these bottlenecks include corruption and 
human capital in managing energy infrastructure. Policymakers should make it a priority to 
appropriately address these bottlenecks in order to close the energy access gap between rural 
and urban populations in SSA. In addition, political commitment, capacity enhancement, up
grading, and extension of rural infrastructure facilities are needed to reduce the disparity in 
access to energy between rural and urban population. We also recommend that to achieve 
energy justice and make the rural population adopt and sustain the usage of clean fuels and 
technologies for cooking demand, policymakers should design and implement rebate policies 
that would make these technologies less affordable than dirty fuels.

Also, our findings that democracy is growth-enhancing in SSA call on policymakers to 
sustain democratic practices that ensure direct rule and active participation by citizens in po
litical decisions; protections of individual and minority rights against majority domination and 
state tyranny; freedom of expression, association, and voting; distribution of political power 
equally to citizens, and political decisions relating to activities that are of public interest. These 
democratic practices would provide the enabling environment for promoting and attracting 
entrepreneurship, foreign investment, and technological innovations needed to promote SSA’s 
economic growth. Finally, given that democracy conditions energy justice to stimulate eco
nomic growth, policymakers should consider the efficacy of democratic practices within 
countries when designing energy justice policies in SSA. In summary, we suggest that policies 
that enhance democratization and energy justice between rural and urban populations would 
contribute to economic growth in SSA.

6. Conclusion

In this study, we contribute to the literature by examining whether energy justice and de
mocracy synergistically affect economic growth in a panel of 47 sub-Saharan Africa (SSA) 
countries from 2000 to 2020 using Driscol-Kraay and the instrumental variable generalized 
method of moments estimators. Energy justice is captured using rural-urban equality in access 
to electricity and clean cooking fuels and technologies. In addition, participatory, deliberative, 
egalitarian, liberal, and electoral democracy indices were used to capture the different forms of 
democracy. The evidence from the instrumental variable estimations show that: (i) Rural-urban 
equality in access to electricity and clean cooking fuels and technologies contributes 
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significantly to economic growth in SSA. (ii) Participatory, deliberative, egalitarian, liberal, and 
electoral democracy contribute significantly to SSA’s economic growth. (iii) Energy justice and 
democracy were found to have a heterogenous effect on economic growth among the sub- 
regions in SSA. (iv) When there is an improvement in democratic practices in SSA, the eco
nomic growth-enhancing effect of energy justice deepens. We recommend that policies that 
facilitate equity in energy access and democratic practices would contribute to sustainable 
economic growth in SSA.
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