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ABSTRACT

This paper examines the impact of government spending and government quality on energy
poverty. This study employs a sample covering 77 countries on a global basis during the period of
2007-2022. Using fixed effect regression for panel data, we find that government spending could
alleviate energy poverty, as evidenced by higher access to electricity and clean fuel for cooking.
These results are consistent across a number of robustness tests. We further find that the
favorable impact of government spending is more pronounced among countries with better
effectiveness. Overall, our findings provide relevant implications for countries to attain energy
security as well as alleviate energy poverty.
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1. INTRODUCTION

Energy poverty generally refers to the inability of
households to meet domestic/basic energy
needs. The concern for energy poverty has
become more relevant given its severity as well
as its connect with the world’s sustainable
development. Specifically, in 2020, 3 billion
people in the world (i.e. four out of ten) do not
have access to electricity and clean fuel for
cooking; these people are also suffering from
indoor air pollution, leaving long-lasting impact
on their health [1]. The recent Russia and
Ukraine conflict has raised the concern for
energy security also for developed European
countries [2] in other words, energy poverty has
not been an issue of only less developed and
developing countries; it has become a global
concern. Several research has shown that
energy poverty is an important part of
sustainable development [3] as it is closely
related to human health [4], environmental
protection (Hassan et al., 2022 [5] and gender
empowerment (Sovacool, 2012) [6].

Given this importance of energy poverty,
research has been conducted to understand the
various determinants of energy poverty. Several
factors have been identified at the micro-level
including socio-demographic variables including
the level of education of lead family member,
family size [7] or spatial location [8] as well as at
the macro-level such as financial development
(Asongu and Odhiambo, 2020), and national
culture [9]. Nevertheless, there has not been
much attention paid to the potential impact of
government spending, which is among a key
pillar of fiscal policy. Our paper fills this research
gap by examining the impact of government
spending on energy poverty.

There exists opposite prediction on the impact
government spending on energy poverty. On the
one hand, government spending could help to
alleviate energy poverty. One of the key reasons
is linked to the philosophy of Keynes (1936) who
emphasized the role of government spending in
boosting economic growth as well as maintaining
social equality. According to advocates of the
Keynesian model, an effective use of national
wealth may enhance an economy’s productive
potential, resulting in economic advancement
and improved general welfare (i.e. crowding-in
effect) [10]. In the context of energy poverty, the
government spending could help alleviate the
energy poverty through several channels.
Government spending could take forms of

investment in energy infrastructure i.e. electricity
generation and transmission, which could
improve the access to energy of the population
(Giannini et al.,, 2010). Alternatively, the
government spending could be translated to
subsidies or price reduction to lower the energy
costs, making it affordable and accessible for the
whole population [11].

On the other hand, government spending could
attenuate the energy poverty
condition. To explain, the opponents of
Keynesian theory argue that greater government
spending can stifle economic progress by
competing away private-sector investment (i.e.
crowding-out effect) [12]. In the context of energy
poverty, the excessive and inefficient public
spending could crowd-out the private sector
investment, which could be more effective in
some projects of energy production and
transmission, leading to a lower
access to energy or energy efficiency in the
nation. As governments around the
world are adopting stringent rules to
discipline their spending [13], we favor the former
impact; specifically, government spending could
contribute to alleviating energy poverty.

The relationship between government spending
and energy poverty could also be moderated by
the overall government quality. Literature [14]
generally advocates the crucial role of
government quality; if governance and discipline
are maintained, the government could best
perform their duties to promote economic growth
and ensure social welfare. In the context of
energy poverty, we further postulate that
countries with higher government quality could
experience  higher favorable impact of
government spending on energy accessibility. In
short, in this paper, we aim to address to
questions: (i) What is the impact of government
spending on energy poverty? and (ii) How does
government quality moderate the relationship
between government spending and energy
poverty?

Our paper is organized as follows. Section 2
presents our research methodology with details
about model, method of estimation, variables
construction. Section 3 presents our baseline
findings on the relationship between government
spending and energy poverty as well as the

moderating impact of government quality.
Section 4 concludes our paper with a
summary of findings, contributions, and
implications.
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2. LITERATURE REVIEW
HYPOTHESIS DEVELOPMENT

AND

There have been several studies conducted to
understand the various determinants of energy
poverty. Several factors have been identified at
both the micro- and macro- level. For instance,
employing logit model, Ogwumike and Ozughalu
(2015) documented age and gender of
household head, educational attainment, family
size, and region of residence as key
determinants of energy poverty in Nigeria.
Likewise, Crentsil et al [7] report the impact of
several socio-demographic characteristics of the
household head, such as age, gender, and
educational attainment, as well as spatial
locations on the level of energy poverty in
Ghana. Studying the Pakistan household-level
data, Quratul-Ann and Mirza (2021) found that
the higher age and educational level of the
household head, higher receipt of remittance as
well as the higher latitude of the household
location significantly decreases the likelihood of
energy poverty. Studying six South Asian

countries, Abbas et al. [8] reported that
household wealth, house size, occupation,
education, and household head gender as

significant negative drivers of energy poverty
while household size, age of the household
head, residential location were recognized as the
positive determinants of energy poverty. These
studies mostly focus on single country context;
the sampled countries mainly locate in less
developed Africa region or emerging Asian
countries. The recent Russia and Ukraine conflict
has raised the concern for energy security also
for developed European countries [2], in other
words, energy poverty has not been an issue of
only less developed and developing countries; it
has become a global concern. Accordingly, there
is a need for a global study on the determinants
of energy poverty.

The macro-economic determinants of energy
poverty have received less attention than the
micro-counterparts. For example, sampling 65
nations, Nguyen et al. [15] investigated the
association between energy poverty and financial
development and found that financial
development helps to lower the chance of energy
poverty. Similarly, Eren et al. [16], highlighted
that the use of renewable energy is promoted by
financial development in India. Likewise, for a
group of EU nations, Anton and Nucu (2019)
reported that financial development promotes the
use of renewable energy.

Government spending is a key pillar of fiscal
policy. The existing literature generally provides
evidence to support the important role of
government spending in promoting human
development [17] consumption [18] economic
growth Mitchell, [19] and income equality [20]
Nevertheless, there is also mixed evidence on
the impact of government spending on
poverty; the impact varies according to the s
ector of receiving government spending, how
well it is targeted and the way in which it is
financed [11].

Energy poverty, due to its far-reaching effect on
the affected population, has received more
attention from the government and policymakers
around the world. If alleviating energy poverty
becomes urgent, government policies would be
prioritized to deal with it. Among several policies,
government spending is often expected to
effectively resolve energy poverty [21]. Hence,
this line of reasoning suggests the potential
relationship between government spending and
energy poverty. Accordingly, the study aims to
test this potential relationship in the global
context.

The impact of government spending on energy
poverty is not a priori clear. Government
spending could help to alleviate energy poverty.
According to advocates of the Keynesian model,
an effective use of national wealth may enhance
an economy’s productive potential, resulting in
economic advancement and improved general
welfare (i.e. crowding-in effect) [10]. In the
context of energy poverty, the government could
invest in energy infrastructure i.e. electricity
generation and transmission, which could
improve the access to energy of the population
(Giannini et al.,, 2010). Alternatively, the
government could introduce subsidies or price
reduction to lower the energy costs, making it
affordable and accessible for the disadvantaged
population [11] However, the opponents of
Keynesian theory argue that greater government
spending can stifle economic progress by
competing away private-sector investment (i.e.
crowding-out effect) [12]. In the context of energy
poverty, the excessive and inefficient public
spending could crowd-out the private sector
investment, which could be more effective in
some projects of energy production and
transmission, leading to a lower access to energy
or energy efficiency in the nation.

As governments around the world are adopting
stringent rules to discipline their spending
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(Gomez-Gonzalez et al., [13] the negative impact
of excessive and inefficient spending is likely to
be avoided. Hence, we favor the former impact
and develop the following hypothesis:

H1: Government spending
associated with energy poverty.

is negatively

Government quality is another critical factor that
should be included when discussing energy
poverty. According to Ahlborg et al. [22] the
importance of investment in growing energy

generation capacity should not be
underestimated. However, the presence of
effective institutional and governance
frameworks is equally crucial for ensuring

sufficient provision and access to energy. Hence,
the influence of government quality on energy
poverty is significant since it determines a
country's development policies and specifically
those aimed at enhancing power accessibility.
Also, Gupta et al. [17] and Gyimah-Brempong
[23] agreed that government effectiveness has
an impact on the distribution of resources and
the provision of public goods. Since energy is
considered a public good, it is argued that
inadequate governance could restrict the
availability of energy services and conversely,
limited access to energy services could hinder
effective governance Ahlborg et al., [22] Trotter,
[24]. Therefore, enhancing institutional quality is
believed to reduce asymmetric information,
transaction costs, and risk, while simultaneously
improving market efficiency and asset allocation
efficiency. Higher government effectiveness,
lower corruption, and higher regulatory quality
can improve the effectiveness of government
spending (Canh and Thanh, 2021), thus
enhancing the impact of government expenditure
in addressing energy poverty. Mawutor et al. [25]
also argued that government effectiveness may
act as a moderator on the relationship between
government spending and energy poverty.
Accordingly, the second hypothesis is proposed
as follows:

H2: Government effectiveness acts as a
moderator on the relationship between

government spending and energy
poverty.

3. METHODOLOGY
3.1 Model Specification

In line with Nguyen et al. (2021) and Dimnwobi et
el [26] we investigate the impact of government

spending on the energy poverty by estimating the
following regression model:

Enegy povi: = a + fi1Gov_Expir1 +
B2Gov_qualit1 + BsLn(GDP)it1 + BaOpenira +
BsUnemployment;..; + BsInflationit1 + A + 6
+&:(1)

To test for the moderating effect of government
quality on the relationship between government
spending and energy poverty, we augment
model (1) with an interaction term between
government spending and government quality as
below:

Enegy povi: = a + fi1Gov_Expir1 +
B2Gov_quali+1 + B3 Gov_Expir1*Gov_qualit1
+  B4Ln(GDP)it1 +  BsOpenita +
BsUnemployment;..; + BrInflationit1 + A + 6
+ &t (2)

Where Enegy_povi: is the dependent variable,
capturing the level of energy poverty of the
country i in year t. In line with prior literature (i.e.
Churchill et al [3] we evaluate the level of energy
poverty via two aspects: percentage of the
population with access to clean fuels and
technologies for cooking in the total population
(Clean_fuel); percentage of the population with
access to electricity in the total population
(Access_elec). Though there remains some
controversy on the definition as well as measure
of energy poverty; these two measures are the
most frequently used one Churchill et al., [3]
Ullah et al.;[27]

To proxy for the government spending, we
employed the government expense to GDP ratio
(Gov_exp), which is defined as the cash
payments for operating activities of the
government in providing goods and services
(World Bank 2022). As a robust check, we also
use another measure namely the general
government final consumption expenditure to
GDP (Gov_cons).

To proxy for the government -effectiveness
(Gov_eff), we use the Government Effectiveness
Index from the World Governance Indicators
database. This index measures the quality
of public services, civil service, policy
formulation, policy implementation and
credibility of a government's commitment to
raise these qualities or keeping them high
(World Governance Indicator). The higher the
index is, the better the quality of the government
will be.
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We also included several macro-economic
variables which could potentially affect the level
of energy poverty in one country. These
variables include inflation rate (Inflation), natural
logarithm of GDP per capita (Ln_gdp),
unemployment rate (Unemploy) and trade
openness (Openness). Table 1 displays the
definition of the main variables used in our
empirical analysis.

It is worth noting that, country fixed effects (Aj)
are also incorporated in the base- line model (1)
to control for the cross-country heterogeneities.
Year fixed effects (©:) are also incorporated to
account for some events such as past energy
crisis or the recent Covid-19 pandemic, which
potentially affect the level of energy poverty.
Additionally, we lagged all right-hand-side
variables for one year period to mitigate the
reverse causality, which could run from the
energy poverty to government spending (ref).

Finally, €it is the error term and is clustered at the
country level to account for the presence of serial
correlation in the data.

3.2 Data and Sample

This study endeavours to investigate the impact
of government spending and government quality
on energy poverty in a global sample of 77
countries in different continents, including
representatives from Asia, Africa, Europe and
America. We retrieve data for our empirical study
mainly from the World Development Indicators
from the World Bank; except for the Government
effectiveness (Gov_eff) is sourced from the
World Governance Indicators database. All data
are winsorised at 1st percentile level. We retain
countries with all available data for our variables
in the model. To this end, our sample consists of
869 observations from 77 countries during the
period of 2007-2022.

Table 1. Variables definition and specification

Name Definition

Source

Access to electriticy

Access_elec = Population with access to electricity to

total population (%); where Access to electricity is the
percentage of population with accessto electricity.
Electrification data are collectedfrom industry, national
surveys and international sources.

Clean_fuel= population with access to clean fuels and
technologies for cooking to total popu- lation. Access to

Clean fuel for clean fuels and technologies for cooking is the proportion World
cooking of total population primarily using clean cooking fuels Development
and technologies for cooking. Under WHO guidelines, Indicator
kerosene is excluded from clean cooking fuels.
Gov_exp= Government expense to GDP (%); where
Expense is cash payments for operating activities of the
Government government in providing goods and services. It includes
expense compensation of employees (such as wages and
salaries), interest andsubsidies, grants, social benefits,
and other expenses such as rent and dividends.
Gov_cons = final consumption expenditure to GDP
Total government (%); where Final consumption expenditure is the general
expenditure government final consumptionexpenditure (general
government consumption). World
Gov_eff is an index that measures the quality of public Governance
Government services, civil service, policy formulation, policy Indicator
effectiveness implementation and credibility of a government's
commitment to raise these qualities or keeping them
high.
GDP per capita Ln(GDP) = natural logarithm of GDP per capital
Inflation Inflation = Annual change in consumer priceindex (%)
Unemployment Unemploy = unemployed people to total labor force (%)  World
Trade openness Openness = Trade openness to GDP (%), where Trade is Development
the sum of exports and imports of goodsand services Indicator

measured as a share of gross domestic product
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4. RESULTS AND DISCUSSION

4.1 Descriptive Summary

Table 2 displays the detailed descriptive statistics
for all variables used in regression models. There
are around 85.6% and 71.69% of the population
in the sampled countries having access to
electricity and clean fuel for cooking. However,
the level of accessibility tends to be unequal
across the sampled countries as both measures
namely Access_fuel and Clean_fuel having high
standard deviation of 24.43% and 33.83%,
respectively. Additionally, the spending of the
government on average accounts for 24.96% of

national GDP with significant differences across
countries (i.e SD of 10.77%).

Table 3 shows the correlation matrix of the
variables included in the model. As can be seen
in Table 3, the two measures of energy poverty
namely Access_elec and Clean_fuel are highly
related with its correlation being 0.87. Our key
variable of interest is government spending (i.e.
gov_exp) being positively and significantly
correlated with two measures of energy poverty.
With regards to other variables, all correlation
coefficients are below 0.6. Overall, the
correlation matrix indicates that multicollinearity
is not a significant issue that affects our analysis.

Table 2. Descriptive summary

Variables N mean sd min max
access_elec 869 85.58 24.43 14.40 100.00
clean_fuel 842 71.69 33.83 0.90 100.00
gov_exp 869 24.96 10.77 4.29 49.32
gov_effect 869 -0.03 0.97 -1.76 2.04
In_gdp 869 8.87 1.37 6.17 11.32
unemploy 869 7.95 5.63 0.72 28.01
inflation 869 4.04 4.43 -1.42 25.23
openness 869 94.06 54.04 24.39 329.47
Table 3. Correlation matrix
1 2 3 4 5 6 7 8
access_elec 1
clean_fuel 0.88* 1
gov_exp 0.49* 0.578* 1
gov_effect -0.03 -0.015 0.03 1
In_gdp 0.59* 0.51* 0.43* -0.05 1
unemploy 0.02 0.03 0.37* -0.11* -0.00 1
inflation -0.29* -0.28* -0.16* -0.03 -0.39* -0.03 1
openess 0.26* 0.314* 0.21* -0.03 0.31* 0.02 -0.14* 1
Table 4. The impact of government spending on energy poverty
(€] 2) 3 4)
access_elec clean_fuel access_elec clean_fuel
L.gov_exp 0.122** 0.1371%**
(0.046) (0.043)
L.gov_cons 0.330** 0.273**
(0.127) (0.122)
L.gov_eff -1.575 -0.267 -0.784 -0.157
(1.697) (1.112) (1.409) (1.117)
L.In_gdp 19.102*** 12.760*** 14.981*** 15.446%**
(6.144) (4.797) (4.984) (4.281)
L.unemploy -0.376** -0.033 -0.204 -0.210
(0.153) (0.120) (0.143) (0.141)
L.inflation -0.035 -0.013 0.027 0.052
(0.038) (0.032) (0.053) (0.055)
L.openess -0.025 -0.018 -0.012 -0.017
(0.027) (0.021) (0.018) (0.018)
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@) ) 3) 4)
access_elec clean fuel access_elec clean fuel
Constant -87.595 -44.511 -54.664 -72.737*
(54.328) (42.704) (43.669) (37.184)
Country FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Observations 869 842 1,207 1,158
R-squared 0.385 0.412 0.360 0.407
# countries 77 75 99 94
Robust standard errors in parentheses
**% n<0.01, ** p<0.05, * p<0.1
Table 5. The moderating impact of government effectiveness
() )
Variables access_elec clean fuel
L.gov_expense 0.115** 0.124***
(0.049) (0.045)
L.goveffect -5.019 -2.019
(3.172) (1.845)
L.gov_expense#L.goveffect 0.156* 0.078*
(0.090) (0.043)
L.In_gdp 19.552%** 13.007***
(6.255) (4.784)
L.unemploy -0.388** -0.039
(0.157) (0.121)
L.inflation -0.034 -0.012
(0.037) (0.031)
L.openess -0.024 -0.018
(0.025) (0.021)
Constant -91.737 -46.645
(55.490) (42.713)
Country FE Yes Yes
Time FE Yes Yes
Observations 869 842
R-squared 0.394 0.417
Number of countries 77 75
Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
4.2 Empirical Findings fuel; hence, in other words, government

Table 4 presents the empirical evidence for the
impact of government expenditure on energy
povertyl. The first column reports our baseline
finding, with access to electricity (Access_elec)
being our dependent variable. In the second
column, we replace the dependent variable with
access to clean fuel for cooking (Clean_fuel). In
the final column, we provide a robust check by
using an alternative measure of government
spending namely the total final government
consumption (i.e. Gov_cons). Across the table,
the coefficients of government spending are
positive and significant at 5% and 1% level. This
indicates that the government spending could
help to improve access to electricity and clean

! The data is stationary as tested by the unit root test. The
result is available upon request.

spending could contribute to lowering the
country’'s energy poverty. This finding is
congruent to the study of Che and Jiang (2021).

For the impact of other explanatory variables,
countries with higher GDP per capital tend to
have better access to energy, evidenced via the
positive and significant coefficients of Ln_GDP
variable. This could be explained by the fact that
people living in high-income countries could have
higher affordability for energy. Additionally,
higher unemployment rate is associated with
lower access to energy as unemployment could
lower people’s income as well as affordability for
energy.

Table 5 reports the moderating impact of
government quality on the relationship between
government spending and energy poverty. The
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focus is placed on the coefficient of the
interaction term between government spending
and government quality. Such coefficients are
both positive and significant at 10% level. This
implies that countries with better government
quality could experience higher favorable impact
of government spending on the level of energy
accessibility. Countries that have relatively good
government effectiveness and strict legal
systems can ensure market stability, directly
contributes to the mitigation of the negative
impact of economic policy uncertainty on social
welfare and helps to alleviate energy poverty
[28].

5.CONCLUSIONS AND POLICY IMPLICA-
TIONS
In this study, we analyze the impact of

government spending on energy poverty. Using a
sample covering 77 countries all over the world
during the period of 2007-2022, we find that
government spending could alleviate energy
poverty, as evidenced by higher access to
electricity and clean fuel for cooking. These
results are consistent across a number of
robustness tests. We further find that the
favorable impact of government spending is
more evident among countries with better
government quality/ effectiveness. Given these
findings, our paper lends support to the
importance of government spending, which has
been shown to have impact on human
development [17] consumption [18] economic
growth [19], income equality [20].

Our findings provide some relevant implications
for countries to tackle the issue of energy
poverty. The reduction of energy poverty through
the optimization of government spending is an
urgent issue that should be met. As an
illustration, governments can boost the
confidence of businesses, maintain job levels,
and guarantee people' incomes by raising the
amount of government subsidies, developing
innovative policy assistance, and expanding
financing channels as the increase in
government spending could contribute to the
better access to energy. Not only does this policy
foster economic growth, but it also plays a key
role in addressing social problems like energy
poverty. Since individuals who do not have
access to electricity or clean fuel are more
vulnerable to the effects of the pandemic
because of the obstacles posed by the present
pandemic (Covid-19), this concern is even more
significant  (Canh  and  Thanh, 2021).

Nevertheless, an overall quality of government
should be maintained to elevate the favorable
impact of government spending. Enhancing
social welfare through such mechanisms as
implementing an unemployment benefit, has the
potential to fulfil the fundamental energy
requirements of individuals [28] Especially in the
case of developing economies, policymakers
may enhance the rule of law in order to establish
a solid framework for implementing policies. It is
also crucial to consider the impact of government
effectiveness on income inequality. This is
especially important for addressing energy
poverty, as energy poverty and income inequality
are closely connected.
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