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Abstract  

This article examines the effect of energy subsidies on social public expenditures for a sample of 57 emerging and 

developing countries over the period 2004-2019. The results of the system-based GMM approach reveal that energy 

subsidies negatively and significantly influence social public expenditures in the full panel, the poor, and resource-rich 

countries in our sample. These results confirm a political implication that consists in rationalizing energy subsidies in 

order to raise funds to support social public expenditures in emerging and developing countries. 
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1. Introduction 

Despite the excessive budgetary cost of energy subsidies, they continue to be supported by many countries, in particular 

emerging and developing countries over recent decades. On a global scale, the fiscal cost of energy subsidies increased 

from USD 3631.3 billion in 2010 to USD 8115.03 billion in 2019, an increase of 55.3%, more than half of which went 

to emerging and developing countries (International Monetary Fund, 2021). Indeed, the objectives of the energy 

subsidies were to facilitate access to energy for a large segment of the population through a reduction in energy prices 

both for consumption and for production. But, from experience, the objectives still do not seem to have been achieved 

insofar as energy subsidies go towards the richest social groups (International Monetary Fund, 2019). 

Strong evidence of the control of energy subsidies by wealthy households is verified through their high level of energy 

consumption. Thus, Salehi-Isfahani and Deutschmann (2015), in a study, realize that in Iran 19.2% of subsidies went to 

the wealthiest decile and only 6% to the poorest. Just like Cooke et al., (2016) admit that in Ghana 78% of fuel 

subsidies were attributable to the richest while 3% went to the poorest quintile. They also result in over-consumption of 

energy, very uncompetitive energy prices, and budgetary imbalances likely to affect social expenditures such as 

education and health (Fattouh and El-Katiri 2017; Coady and 2017; International Monetary Fund 2019). In an empirical 

study, Ebeke and Lonkeng Ngouana (2015) find a negative and significant effect of energy subsidies on social spending 

in low- and middle-income countries. Despite its adverse effects, some countries are reducing public social spending on 

other budget items, including education and health in favor of energy subsidies (Ebeke and Lonkeng Ngouana 2015; 

Clements et al., 2013; International Monetary Fund, 2019). This situation is problematic and gives rise to in-depth 

reflection in this study. Thus, analyzing the effect of energy subsidies on social spending in emerging and developing 

countries is of particular interest. 

Furthermore, the choice of emerging and developing countries is justified by their high concentration of energy 

subsidies. In 2019, China had the largest energy subsidies at $3,862.4 billion, which compares to the United States 

($931.4 billion in subsidies), India ($485.6 billion), Russia ($404.6 billion) and the European Union ($233.6 billion) 

according to the International Monetary Fund (2021). We contribute to the existing literature on energy subsidies and 

social spending in emerging and developing countries. However, the main novelty of this document is that it analyzes 

the effect of energy subsidies on social public expenditures by decomposing it according to natural resource 

endowments. This will allow public decision-makers to identify more robust policies.  

The objective of this study is to extend the existing literature by examining the role of energy subsidies in reducing 

public spending allocated to both education and health in the case of emerging and developing countries. Specifically, it 

will examine the effect of energy subsidies on social public expenditures according to natural resource endowments. 
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Examination of the in-depth literature reveals that this issue has not been the subject of previous studies to our 

knowledge. To examine the effect of energy subsidies on social public expenditures, this study adopts an econometric 

approach known as the generalized method of moments, for a period from 2004-2019. This technique is usually used in 

the presence of a short panel "with a small T and a large N" (Judson and Owen, 1999), known as the generalized method 

of moments (GMM) of Arellano and Bond (1991) and Arellano and Bover (1995).   

The rest of the paper is organized as follows. The literature review is in section 2 while section 3 focuses on data 

analysis and study methodology. Section 4 presents the results and discussions of the study. The conclusions and 

resulting policy implications are presented in section 5. 

2. Literature Review 

Wagner's (1883) theoretical analysis of the determinants of public social expenditure argues that as an economy grows, 

it is accompanied by an intensive increase in activities. Sagarik (2014) presents Wagner's law (1883) in three 

dimensions, the first of which relates to the promotion of industrialization, the second to the increase in household 

income and, the last to the monopoly of the private sector which must be under the control of the public sector.  

Thus, each of these dimensions has been adopted in the literature by authors to examine economic growth and other 

macroeconomic variables on public social expenditure (Dorf and Freiholtz 2014; Eggoh and Sossou 2015; Jibir and 

Aluthge 2019; Kotera and Okada 2017; Attari and Javed 2013). Maluleke 2017; Nganyi and Atheru (2019) find a 

positive and insignificant effect of domestic debt on public spending in developing countries. Turan and Mesut (2016) 

find a positive and significant effect of trade on social spending in South Korea, while a negative effect is observed in 

Turkey. Haile and Niño-Zarazúa (2018) study the effect of social spending on education and health on the overall well-

being of low- and middle-income countries for the period 1990-2009. The results of the 2SLS, FE and SGMM 

estimators indicate that social spending has a positive and significant effect on welfare. Mussagy and Babatunde (2015) 

assessed the relationship between public expenditure on education and economic growth in Mozambique over the 

period 1996 to 2012. The results admit a negative effect of education expenditure on growth. Aladejare (2019) indicated 

that the main determinants of government spending in Nigeria are attributable to oil prices and revenues. Providing 

summary, economic growth, democracy, corruption, political instability, population growth, oil income, oil price, 

inflation, trade openness, and life expectancy are the main determinants of social spending. However, the energy 

subsidies variable seems to be overlooked in the analysis of the determinants of public social spending. 

Due to the multitude of articles and comprehensive surveys on energy subsidies, we focus on the most recent. Indeed, 

energy subsidies constitute a significant part of the budget in countries, in particular emerging and developing countries 

(International Monetary Fund, 2019; Moerenhout 2022; McCulloch and Yang 2020), and in some cases comparable to 

the budgets allocated to social spending on education and health (Clements et al., 2013; Ebeke and Lonkeng Ngouana 

2015). Sdralevich et al., (2014) revealed that energy subsidies are powerful pro-cyclical destabilizers in countries 

importing oil resources. Fattouh and El-Katiri (2017) report that in Egypt, total public expenditure on energy subsidies 

was equal to combined expenditure on health and education; as were fuel subsidies in Jordan before the 2008 fuel price 

reform. Foo and Salim (2020); Moghaddam and Wirl (2018); Kojima (2016) provide detailed surveys of single country 

and/or multi-country studies that address energy subsidies. For example, Ebeke and Lonkeng Ngouana (2015) find a 

negative correlation between energy subsidies and social spending on education and health in 109 low- and middle-

income countries. They also find that oil rents are a positive externality of energy subsidies to improve social spending 

on human capital. Awan and Faraz 2019 studied the effect of electricity subsidies on household welfare in Pakistan. 

They conclude that electricity subsidies have a much more favorable effect on wealthier social groups. Using a 

stochastic approach, Badli et al. (2020) confirm the inefficiency of fuel subsidies on public social spending in Indonesia 

between 1996-2017. Hahn and Metcalfe (2021) study the efficiency and equity of energy subsidies in the case of an 

American company. They conclude that natural gas subsidies appear to reduce household welfare. In addition, no study 

has mentioned the effect of energy subsidies on social public expenditures according to the natural resource 

endowments of countries, particularly emerging and developing countries to our knowledge. 

3. Methodology and Data  

This section has two main axes. The first concerns the presentation of the data and the second presents the methodology 

adopted in the study.  

3.1 Data  

This paper focuses on a panel of 57 emerging and developing countries covering the period from 2004-2019. The 

choice of the time dimension is linked to the availability of data on energy subsidies. Energy subsidies are taken from 

the International Monetary Fund database and, the other variables of the study are taken from two sources, namely the 

World Development Indicator (WDI) for social spending on education and health, the trade openness, inflation, GDP 

growth per capita, and the Freedom House Democracy Index.  
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3.2 Estimation Method  

At the beginning of the regression analyses, the model is initially estimated by the ordinary least square’s method, 

without or with the fixed and random effects by country, as well as with the temporal effects. However, a number of 

econometric problems arise with this type of estimator, insofar as it ignores the endogeneity of variables and the cross-

sectional dependence between individuals. Under these conditions, it is not practical to use the OLS estimation 

technique which turns out to be less robust Arellano and Bond (1991) and Baltagi (2008), given that it can lead to 

biased results due to the presence of the lagged dependent variable on the right of the equation and above all correlated 

with the error term.  

Inspired by the limits of the OLS estimator, we adopt the GMM estimation technique developed by Holtz-Eakin and 

Rosen (1988), Arellano and Bond (1991) and Arellano and Bover (1995). The choice of the GMM approach is based on 

its ability to overcome the previously observed limitations. Indeed, the generalized method of moments is consistent 

with groups of countries where the number of individuals (N) is greater than the number of time series (T) (Judson and 

Owen 1999). This implies that N is strictly greater than T, and turns out to be one of the essential conditions for the 

application of the GMM method. The model takes the following form: 
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i = 1,…………………………..………,N ;               t = 1,……………………………….,T 

 

Where, 𝐸𝑆𝑈𝐵𝑉𝑖 𝑡 represents the energy subsidies of country i in period t ; 𝐷𝐾𝐻𝑖 𝑡 denotes the sum of social spending on 

education and health of country i in period t ; 𝑋 is the vector of the control variables (inflation, democracy, GDP growth 

per capita, trade openness and squared GDP growth per capita) ; 𝜂𝑖 is the country-specific effect et 𝜀𝑖𝑡 is the error term 

et 𝜎0 is a constant. 

4. Results and Discussions  

In this section, we will interpret the results obtained using the stata 16 software. First, we will analyze the results of the 

descriptive statistics reported in Tables 1. And finally, we will discuss the results of the study reported in Table 2. 

4.1 Descriptive Statistics 

Table 1 presents the summary results of the descriptive statistics . One of the major objectives of descriptive statistics is 

to find from the means that the variables are comparable, and also from the standard deviations that they (variables) 

vary significantly. Therefore, possible relationships could be inferred from the corresponding estimates. 

Table 1. Summary of descriptive statistics 

Types of samples Variables  Obs. Mean. Std. Dev. Min Max 

Global sample Social spending 756 6.245 2.715 1.081 16.699 

 Energy subsidies 884 1.690 2.697 0 19.222 

Resource-rich Social spending 231 5.755 2.307 1.679 13.519 

 Energy subsidies 282 2.471 3.518 0 19.222 

Non-resource-rich Social spending 525 6.460 2.852 1.081 16.699 

 Energy subsidies 602 1.324 2.117 0 14.764 

Source: Authors based on the overall results reported in appendix A3,A4&A5 

The standard deviation of energy subsidies in countries with high natural resource endowments (3.518) is much larger 

than those of countries with low resource endowments (2.117) and the entire panel (2.697) considered. This implies that 

countries rich in natural resources tend to subsidize energy more than countries with a low natural resource endowment. 

On the other hand, countries with a better endowment in natural resources record the lowest standard deviations in 

terms of social spending. 

To sum up, only the standard deviations of the energy subsidies of the full panel and of the countries endowed with 

natural resources are the most remarkable while those of the poor countries are less significant and require further 

analysis. To this end, one could draw the conclusion that the policy of energy subsidies in emerging and developing 

economies would result in less favorable effects on social expenditure. However, it is important to remember that the 
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conclusions drawn from the previous descriptive analysis are only presumptive. Thus, we will try to verify them 

empirically using a dynamic approach called the generalized method of moments (GMM) in the next section. 

4.2 Analysis and Discussion of Results 

The results in Table 2 illustrate that one-period lagged social spending is positive and statistically significant in the 

model specifications, implying the dynamic nature of our equations.  

Table 2. Effect of energy subsidies on social public expenditures : SGMM estimations 

 Full Panel Resource-rich Non-resource-rich 
Social spending (t-1) 0.9075*** 

(0.0105) 
0.8923*** 
(0.0238) 

0.8803*** 
(0.0147) 

Energy subsidies -0.0504*** 
(0.0148) 

-0.0569** 
(0.0232) 

-0.0265*** 
(0.0085) 

Trade 0.0023*** 
(0.0008) 

-0.0027 
(0.0026) 

0.0051*** 
(0.0011) 

Democracy 1.2813*** 
(0.1695) 

3.3538*** 
(0.8511) 

2.0119*** 
(0.3683) 

Inflation  -0.0219*** 
(0.0079) 

-0.0123* 
(0.0268) 

-0.0281*** 
(0.0033) 

Gdppcgwth -0.0730*** 
(0.0106) 

-0.0643*** 
(0.0212) 

-0.0933*** 
(0.0045) 

SqGdppcgwth 0.0100*** 
(0.0011) 

0.0138*** 
(0.0032) 

0.0124*** 
(0.0007) 

Constant 0.5583*** 
(0.0718) 

0.7214*** 
(0.1369) 

0.4420*** 
(0.0561) 

AR (1) test (p value) -4.45 (0.000) -2.71 (0.005) -3.57 (0.000) 
AR (2) test (p value) 0.83 (0.406) -0.10 (0.924) 1.45 (0.147) 
Hansen test (p value) 41.49 (0.121) 9.58 (0.227) 36.78 (0.219) 
Instruments 40 18 39 
Number of countries 57 18 39 
Observations 527 160 367 

Source : Authors from stata 16          Note: Standard deviation in brackets * p < 10%, ** p < 5%, *** p < 1% 

The results in Table 2 show that energy subsidies are negative, suggesting that they negatively influence social spending 

in the reference sample, in resource-rich and resource-poor countries. In resource-rich countries, a 5% increase in 

energy subsidies results in a 0.0569% decrease in social spending. While in countries poor in natural resources, a 1% 

increase in energy subsidies leads to a decrease of 0.0265% in social expenditure. These results are consistent with 

those in Tables 1, where the standard deviations of social spending in non-resource-rich countries are higher than in 

resource-rich countries. They are also consistent with the empirical analysis of Ebeke and Lonkeng Ngouana (2015).  

In fact, the downward trend in social spending on education and health is due to poor allocation of budgetary resources, 

corruption, political instability and armed rebellion which very often confront countries with strong natural resource 

endowments. So that the priority for the decision-makers is to direct a significant part of the budgetary resources of the 

State to the purchase of weapons to ensure the security of the goods and services of people and the population to the 

detriment of the social expenditure of education and health. Trade has a positive and statistical effect on social spending 

on education and health in almost all model specifications. We assume that this positive effect would be due to the 

volatility of prices of products from developing economies on the world market. This finding is consistent with the 

results of the empirical study by Turan and Mesut (2016). For democracy, the results indicate a positive and statistically 

significant effect on social expenditure on human capital in all specifications of the model. We assume that the 

institutional variable has substantially affected social spending on education and health. This result is consistent with 

the literature of Kotera and Okada (2017) which argues that a democratic political regime would lead to improved social 

spending on human capital. Inflationary pressure is one of the serious macroeconomic problems that many emerging 

and developing countries sometimes face, and is less favorable to the macroeconomic indicators of these countries. The 

empirical results of this study confirm this state of affairs through a negative and significant effect of inflation on social 

expenditure on human capital in all specifications of the model. Indeed, a 10% increase in inflation contributes to a 

considerable decrease in social expenditure on human capital by 0.219%, 0.123% and 0.281% respectively. Moreover, 

this result could translate into a failure of the monetary system of most of these countries in terms of quality, efficiency, 

and availability of asymmetric information (Sassi and Goaied 2013; Law and Singh 2014). This result corroborates the 

empirical hypothesis of Attari and Javed (2013). GDP growth per capita has a negative and significant impact on social 

spending on education and health in all specifications of the model. This result seems to be surprising, but on the other 

hand, agrees with the literature of Devarajan and Zou (1996); Mussagy and Babatunde (2015) and Eggoh and Sossou 

(2015). Indeed, it could be explained by the degree of inefficiency with which these expenditures are converted into a 

stock of human capital and the low quantity of resources devoted to each component of human capital. Also, spending 
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on human capital can be considered as an input in the production of health and education. Therefore, the negative effect 

of education and health on growth can be justified by the inefficiency of the human capital production process 

(Grossman, 1972). On the other hand, the growth of GDP per capita squared is positive and significant in all 

specifications of the model. 

5. Conclusion  

This study examines the effect of energy subsidies on social public expenditures in 57 emerging and developing 

countries for the period 2004-2019. The main results of the system-based GMM approach revealed that energy 

subsidies negatively and significantly affect social spending in the full panel, the poor, and resource-rich countries (with 

an accentuated effect in resource-rich countries).   

Our findings have important policy implications. Decision-makers must reallocate public resources to spending 

considered more productive, such as social spending on education and health. They should also rationalize energy 

subsidies in order to raise funds to support other social spending such as education and health in emerging and 

developing countries, in particular, in resource-rich countries where energy subsidies are less beneficial to social 

spending on human capital.  

In addition, these countries in question will need more effective policies likely to guarantee the spending allocated to 

education and health, by introducing stricter laws that impose transparency in the management of energy subsidies.  

Finally, as energy subsidies and inflation have been shown to reduce social spending, policymakers in the countries 

included in our sample need to focus on trade and democracy to improve social spending issues in education and health 

in emerging and developing countries. 
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APPENDIX  

Table A.1. List of emerging and developing countries  

Albania Dominican Republic Mauritania 

Algeria Ecuador Mexico 

Angola El Salvador Moldova 

Armenia Gabon Mozambique 

Azerbaijan Georgia Myanmar 

Bangladesh Ghana Nepal 

Belarus Guatemala Pakistan 

Benin Haiti Paraguay 

Bolivia Honduras Peru 

Botswana India Philippines 

Brazil Indonesia Rwanda 

Burkina Faso Jordan Sri Lanka 

Cambodia Kazakhstan Tanzania 

Cameroon Kenya Thailand 

China Kyrgyz Republic Togo 

Colombia Lebanon Ukraine 

Congo, Republic of Lesotho Vietnam 

Costa Rica Madagascar Zambia 

Côte d'Ivoire Mali Zimbabwe 

 

Table A.2. List of countries according to natural resource endowments 

Resource-rich Non-resource-rich 

Algeria Albania Jordan 

Angola Armenia Kyrgyz Republic 

Botswana Azerbaijan Lebanon 

Brazil Bangladesh Lesotho 

Cameroon Belarus Mali 

Congo, Republic of Benin Mexico 

Côte d'Ivoire Bolivia Moldova 

Gabon Burkina Faso Myanmar 

Ghana Cambodia Nepal 

India China Pakistan 

Kazakhstan Colombia Paraguay 

Kenya Costa Rica Peru 

Madagascar Dominican Republic Philippines 

Mauritania Ecuador Rwanda 

Mozambique El Salvador Sri Lanka 

Tanzania Georgia Thailand 

Zambia Guatemala Togo 

Zimbabwe Haiti Ukraine 

  Vietnam  

  Indonesia  

    

18  39  

 

Table A3.  Descriptive statistics for full panel  

Variable Obs. Mean. Std. Dev. Min Max 

Public spending 756 6.245 2.715 1.081 16.699 

Energy subsidies 884 1.690 2.697 0 19.222 

Trade 905 74.548 32.523 0.167 210.40 

Democracy  912 0.101 0.116 0 0.690 

Inflation 900 6.336 10.165 -3.749 255.305 

Gdppcgwth 912 3.031 4.005 -18.491 32.997 

sqGdppcgwth 884 25.217 57.625 0.0004 1088.806 
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Table A4. Descriptive statistics resource-rich countries 

Variable Obs. Mean. Std. Dev. Min Max 

Public spending 231 5.755 2.307 1.679 13.519 

Energy subsidies 282 2.471 3.518 0 19.222 

Trade 285 71.085 25.308 22.105 148.586 

Democracy  288 0.081 0.075 0 0.272 

Inflation 281 7.841 15.832 -2.430 255.305 

Gdppcgwth 288 2.089 4.160 -18.491 18.065 

sqGdppcgwth 288 21.615 39.990 0.0014 341.922 

 

Table A5. Descriptive statistics non-resource-rich countries 

Variable Obs. Mean. Std. Dev. Min Max 

Public spending 525 6.460 2.852 1.081 16.699 

Energy subsidies 602 1.324 2.117 0 14.764 

Trade 620 76.140 35.254 0.167 210.400 

Democracy  624 0.110 0.131 0 0.690 

Inflation 619 5.653 5.938 -3.749 59.219 

Gdppcgwth 624 3.466 3.858 -14.379 32.997 

sqGdppcgwth 624 26.879 64.112 0.0004 1088.806 
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