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THE ROLE OF INSTITUTIONS IN ENERGY TRANSITION AND 
ECONOMIC GROWTH IN WEST BALKAN COUNTRIES4 

This article investigates the impact of institutional quality on accelerating the energy 
transition in the Western Balkans. The region's heavy dependence on energy means the 
transition to cleaner energy sources will affect GDP growth. However, improving 
institutional quality can speed up the process by increasing energy efficiency, reducing 
pollution, and decreasing reliance on energy imports. The Western Balkan countries 
must adopt the EU's goal of energy transition and reducing CO2 emissions as part of 
their path to joining the European Union. However, institutional factors such as 
corruption, weak governance, political instability, and the rule of law have hindered 
individual countries' progress. This study used data from the World Development 
Indicator and the International Energy Agency from 2005 to 2020 to investigate the 
relationship between institutions, energy transition, and economic growth in the 
Western Balkans. The study employed four econometric models using random and fixed 
effects regression methods. The results revealed a positive and statistically significant 
impact from CO2 emissions, governance effectiveness, final consumption expenditures, 
and trade openness in total energy consumption. Conversely, GDP per capita, the 
deterioration of controlling corruption and political stability have a negative impact on 
total energy consumption. In contrast, control of corruption significantly impacts 
renewable energy growth. The findings also revealed that, even though the increase in 
total energy consumption raises GDP, it negatively impacts GDP per capita due to 
energy inefficiency and a large portion of the energy expenses from individual incomes. 
In contrast, renewable energy consumption positively impacts GDP and GDP per 
capita. 
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1. Introduction 

The aim of this study is to find out how the quality of institutions affects the rate of energy 
shift and economic growth in Western Balkan countries, which covers a period of 16 years, 
from 2005 to 2020. This period corresponds to the signing in October 2005 of the Energy 
Community Treaty, whereby the states of the Western Balkans become contracting parties 
with the European Union along with other countries of the Black Sea region and Southeast 
Europe. This treaty aimed to create an integrated energy market, with clear objectives for the 
parties. They will benefit from the implementation of unique EU energy market rules and 
encouraging investments in the production of energy (European Union, 2006). 

The epicentre of this study is the Western Balkans region, which is a geopolitical definition 
of European policymakers, to identify the countries of the Southeast European region with a 
socialist past that have not yet completed the EU integration process. This region is composed 
of six countries: Albania, Bosnia and Herzegovina, Kosovo, Montenegro, North Macedonia, 
and Serbia (European Union, 2023). The economies in this area are very dependent on energy 
use, especially fossil fuels. Given that lately has been an increasing interest of economists 
and policymakers on the energy transition, which involves shifting from fossil fuel-based 
energy production and consumption to renewable sources to mitigate the socioeconomic and 
environmental impact of carbon emissions. This transition has far-reaching effects on the 
climate, economic growth, and development (Sovacool, 2021; Siciliano et al., 2021). Since 
2009, it passed a directive to help the process, and the European Union has been at the 
forefront of this incentive. However, during this period looks like formal and informal 
institutions in the area of West Balkans, have resisted this change. 

The Western Balkans (WB) countries have experienced significant economic growth over 
the past 15 years. Figure 1 below illustrates trends in per capita income during the period of 
study, per capita income has a continuously increasing trend, with Montenegro having the 
highest and Kosovo having the lowest GDP per capita.  

Figure 1. GDP per capita 2005-2020 by country 

 
Source: WDI (2023). 
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However, despite this positiv trend, they remain Europe's weakest region, with a population 
of 17.5 million and a GDP per capita of $5,189 (World Bank, 2023).   

The region is heavily dependent on imports to fulfil their needs for energy. It consumes 
818,998 Terajoules of energy, with an average of only 30% coming from renewable sources. 
While Albania has the highest renewable energy consumption at 40.2%, North Macedonia 
has the lowest at 16.3% compared to its total energy consumption (International Energy 
Agency, 2023).  

Figure 2. Energy consumption based on 
its source 

 

Figure 3. WB6 energy consumption 
source 

Source: IEA (2023).                                       Source: IEA (2023). 
 

As seen in Figure 2 Serbia leads in total energy consumption, while Montenegro and Kosovo 
are the last based on their size of economy and population which is positively linked to energy 
consumption. The total energy consumption of these countries, based on the source of their 
production (no matter if imported or produced internally) is compounded by oil, electricity, 
biofuels and waste, coal, wind, water and heat. By examining the country's energy mix graphs 
as total in Fig. 3. above and detailed in the annexe, we may conclude the predominant reliance 
on oil with around 39% of total energy consumption, followed by electricity at 27%, and then 
smaller contributions from biofuels and waste with 13%, coal 8%, heat 5%. The worst 
development is seen in wind and solar energy by 2020. Bosnia and Herzegovina uniquely 
spiked in biofuel usage from 5% to 30% between 2010 and 2020, while in other countries of 
WB is not seen any significant change during this period (see figures in annexe). 

As the Western Balkan countries move towards accession to the European Union, they must 
undertake significant structural changes to their political, economic, and institutional systems 
(Ziberi, Zylfiu-Alili, 2021; Dabrowski, Myachenkova, 2018). One key area of focus for these 
changes is environmental pollution, particularly in light of commitments made under 
international agreements such as the Kyoto Protocol of 1997 and the Paris Agreement of 
2015. Following these accords, the EU has set ambitious goals to reduce CO2 emissions by 
55% by 2030 compared to 1990 (European Commission, 2021), with member states and 
prospective members expected to align their energy policies accordingly (Topolewski, 2021). 
Through the enforcement of which, it seeks to increase the production and consumption of 
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renewable energies, reduce CO2 emissions, and lessen reliance on energy imports (European 
Union, 2009). To this end, the directive aims to improve energy efficiency, where countries 
still need to complete economic reforms that may face challenges that negatively impact 
economic growth (Carvalho, 2018). 

Despite the imperative to transition towards renewable energy, some resistance to change has 
been attributed mainly to institutional factors (Stefes & Hager, 2020). The weak institutions, 
high informality, low governance quality, political instability, high corruption, inefficiency 
in resource usage and distribution and insufficient investments in renewable energy (RE) 
technology, are a bunch of factors that keep the slow pace of energy transition, and contribute 
to the issue of energy scarcity in the Western Balkans (Vasquez et al., 2018; Ziberi, Alili, 
2021; Williams, Gashi, 2022). 

To provide a comparison of the role of institutions, the paper presents a comparison of four 
institutional indicators in the Western Balkan countries (see figures in annexes). The 
government effectiveness index reveals differing trends across countries: Albania and Serbia 
exhibit more positive trends in government effectiveness, whereas Bosnia and Herzegovina 
and Montenegro display negative trends; the Republic of Kosovo maintains a government 
effectiveness score of around -0.5, indicating no clear positive or negative trend. 

The results presented in Figure 11 in the annex, indicate that Kosovo and Montenegro are 
experiencing positive trends in the fight against corruption, whereas Macedonia and Serbia 
are seeing negative trends. This factor correlates with the political stability in these nations; 
the data underscores a history of political instability in the involved Western Balkan countries 
throughout the 2005-2020 research period. 

The final indicator, the rule of law index, demonstrates that all the Western Balkan countries 
have shown positive trends over the research period, according to the data involved. 

As evidenced by data for Kosovo, Albania, Macedonia, and Montenegro, the region is a net 
importer of energy, resulting from countries' inability to meet their domestic demand. Also, 
their internal part of production heavily relies on their natural resources, mainly fossil fuels. 
Moreover, the region's energy sector could be more efficient, leading to substantial losses or 
needing better management. Only for heating in buildings, possible savings are estimated at 
€805 million up to 2020 (Vasquez et al., 2018), hindering potential economic growth 
(Rajbhandari, Zhang, 2017). In addition, the regions experience energy poverty due to a 
significant portion of peoples' incomes going to energy consumption for heating (United 
Nations, 2021).  

The intertwined dynamics of economic expansion and energy use are the primary subjects in 
which focuses this article. It studies how multiple facets of institutions affect the rate of 
change in the energy sector and, in turn, the rate of economic growth. The study looks more 
closely at the links between green energy usage and qualitative institutions with the growth 
of a region's gross domestic product. The use of fossil fuels is considered in the context of its 
nature as a double-edged sword. While the use of energy is necessary for economic 
performance, at the same time known for its harmful impact on human health and the 
environment. Thus, this discourse contends that nations expediting their shift towards cleaner 
energy paradigms are poised to witness sustainable economic advancement. The WB 
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countries need to undergo an energy transition that balances a delicate trade-off that exists 
between reducing carbon dioxide emissions through RE investments and meeting the 
domestic energy needs that support economic growth. Achieving this balance would 
positively impact the economic growth prospects of the WB countries.  

 

1.2. Importance of energy transition 

The term "energy transition" refers to the shift in energy production from fossil-based to 
renewable energy sources due to the Kyoto and the Paris Climate Agreements. This transition 
aims to mitigate the harmful effects of air pollution and global climate change. According to 
the World Energy Outlook (International Energy Agency, 2022), air pollution is responsible 
for a significant number of daily deaths worldwide, estimated at 19,000. In the WB region, 
cities experience pollution levels that exceed the European Union's threshold by five times, 
mainly due to thermal power stations. Likewise, the economic effects of pollution include 
increased healthcare expenditures and decreased work performance (United Nations, 2021).  

The War in Ukraine, the COVID-19 pandemic and other crises have impeded the energy 
transition and economic growth progress. The disruption in energy supply caused by crises 
adversely affects the overall production level (Stern, 2000). Moreover, government efforts to 
stimulate economic growth and employment inevitably lead to increased energy 
consumption, as found by Luqman et al. (2019), Sadorsky (2009), and Amri (2017). Thus, 
economic growth closely links to the challenge of reducing CO2 emissions through the 
energy transition. The 2021 data confirms the above situation, where the total world CO2 
emission increased by 5.6% as an attempt to recover economic growth harmed by the 
Pandemic (International Energy Agency, 2022). 

Notwithstanding the obstacles posed by recent events, the transition towards renewable 
energy constitutes a crucial step towards achieving sustainable energy usage and curbing 
carbon dioxide emissions. Decarbonisation necessitates a substantive increase in renewable 
energy production and consumption and a corresponding decrease in energy usage through 
efficiency enhancements. However, as posited by the World Bank (2022), while the 
transportation sector spearheads this transition, the electricity and heat sectors must catch up. 
Such a gap implies that developing economies, which rely heavily on energy, are increasingly 
vulnerable to energy shocks, as Asafu-Adjaye (2000) estimates. 

 

2. Literature Review  

2.1. Energy and growth  

The endogenous growth theory, initially proposed by Romer (1986) and later expanded upon 
by Lucas (1988), provides a lens through which we can analyse the complex relationships 
between energy consumption, institutional factors, and economic growth. The theory 
suggests that factors such as a country's capacity to innovate, the quality of its human capital, 
and the adoption of new technologies (ex: renewable energy sources) are crucial to economic 
growth. In this context, energy is a significant factor in the production process, which affects 
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the final product's growth (Stern, Cleveland, 2004). The literature thoroughly examines the 
link between energy consumption and economic growth, although there is no agreement on 
the direction of the impact. The length of the study, the methods used, the country’s 
characteristics, and its growth level can cause diversity in research results. While the majority 
of research shows an encouraging link and co-integration between energy consumption and 
economic growth (Stern, 2000; Asafu-Adjaye, 2000; Kalyoncu et al., 2013; Kula, 2014; 
Carfora et al., 2019), they differ in their findings about factors of causality and what are 
primary causes of it. For instance, Stern (2000) highlights the causative link between energy 
and economic development in the United States, while Zhang and Cheng (2009) demonstrate 
unidirectional Granger causation between China's GDP, energy consumption, and CO2 
emissions. In contrast, Jayasinghe and Selvanathan (2021) show that GDP and tourism-
related energy consumption positively influence CO2 emissions, suggesting a more complex 
relationship. In a study of 38 European countries, Topolewski (2021) found that production 
increases energy consumption but does not have a long-term effect on GDP, which opposes 
the idea of a direct connection between energy use and economic growth. 

Carfora et al. (2019) discovered no causal relationship between energy, income, and prices. 
In contrast, Odhiambo (2021) asserts that Botswana's GDP is not dependent on energy 
consumption and finds no causal relationship, advance illustrating the contrasting results in 
the literature. On the other hand, the literature offers consistent findings on renewable 
energy’s positive relationship with economic growth (Kasperowicz et al., 2020; Apergis and 
Payne, 2012). Specifically, it positively affects GDP by increasing capital accumulation and 
employment, but also reducing gas emissions in the environment and replacing exhaustible 
energy sources (Stern, 2000; Kalyoncu et al.,2013; Alper and Oguz, 2016), 

However, studies such as Li and Leung (2021) and Szustak et al. (2022) indicate that 
renewable energy and other energy sources are substitutable, and merely just a change in the 
energy source does not impact GDP. These studies suggest that the positive effects of 
increased renewables on economic growth are possible only if they increase the overall 
energy supply. Related to this, some researchers found that countries could invest in 
renewable energy technologies by increasing growth, with a slight change in per capita GDP 
significantly impacting renewable energy consumption (Sadorsky, 2009; Kula, 2014). 

Nonetheless, the literature has confirmed some positive effects of RE in GDP. Energy-
dependent countries may decrease energy imports by increasing RE production (Can, 
Korkmaz, 2019; Luqman et al., 2019; Sadorsky, 2009). The transition to renewable energy 
is necessary to reduce CO2 emissions and provide sustainable energy for economic growth 
(Allen et al., 2021). 

As a result, Csereklyei et al. (2016) suggest that while aiming for energy transition and 
sustainable growth, policies prioritising increasing economic growth have a more significant 
impact than those focused only on increasing renewable energy consumption, as they can 
improve government capacities to increase energy efficiency. Furthermore, as countries 
become wealthier, the total productivity of energy use and its overall intensity decrease by 
increasing energy consumption, reflecting the non-linear relationship between energy 
consumption and economic growth (Nomura, 2022). Relying on the marginal effects of 
energy consumption, Apergis and Payne (2010) support hypotheses and conservation 
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policies, which, together with qualitative institutions can increase the efficiency of energy 
use by improving the level of productivity (Pejovic et al., 2021). 

In conclusion, whereas conventional energy sources show mixed results in their association 
with economic growth, renewable energy consistently positively influences GDP, 
employment, and capital accumulation. However, it is crucial to consider each country's 
unique circumstances and policy frameworks as they can lead to varying outcomes, 
emphasizing the need for a more nuanced examination of these relationships. 

Besides that, the effort to address multiple objectives of the energy transition, including 
energy security, reduced energy consumption, and environmentally friendly energy use, may 
be achievable if strong institutional governance (Vasquez et al., 2018; Saidi et al. 2020; 
International Energy Agency, 2022) supports them. Nevertheless, the relationship between 
energy consumption and economic development continues to be an issue of ongoing debate. 

 

2.2. Institutions and energy transition in economic growth 

The linkage between economic performance, governance quality, corruption and other 
institutional factors has been extensively studied in the academic field, considering them as 
endogenous growth factors. Notably, countries characterized by sluggish economic growth, 
weak governance, and poor rule of law are particularly subject to high levels of corruption 
(Sala-I-Martin and Subramanian, 2003; Harford and Klein, 2005; Evrensel, 2010; Danish and 
Ulucak, 2020). This issue further exacerbates economic performance, forming a vicious cycle 
of underdevelopment. 

The situation is even more complex in nations undergoing economic transition. These 
countries also frequently struggle with high corruption levels and weak governance, further 
hampering their growth (Redek, Sušjan, 2005; Efendic et al., 2011; Efendic, Pugh, 2015). A 
crucial aspect that comes into play in these settings are institutions, whose importance is 
highlighted in the context of energy problems, also due to the impossibility of energy 
conservation. The increase in political interest as price changes and the level of energy supply 
has a strong social impact (Hausman, Neufeld, 2011). Consequently, institutional variables 
play a crucial role in determining energy consumption patterns and can affect economic 
growth via the rules and restrictions they impose. Countries with advanced democratic 
institutions are likelier to establish and execute appropriate policies than those with weaker 
institutions and less democracy (Bayer, Urpelainen, 2016). A favourable institutional 
environment also fosters the accumulation of physical and human capital (North, Thomas, 
1973; North, 1981), directly impacting the energy transition trajectory (Saidi et al., 2020). 
Moreover, corruption levels and institutional stability directly influence technological change 
and investment (Acemoglu, Robinson, 2012). The absence of such stability raises transaction 
costs, fuels informal interactions, and undermines the rule of law (North, 1990; Campos, 
Nugent, 1999; Hartmann, Spruk, 2021). 

Nonetheless, it is essential to acknowledge that not all institutional factors exert equal 
influence. Amri (2017) and Li et al. (2020) emphasize that trade and economic openness can 
favour the transition to renewable energy, facilitating technological transfer. Montes and 
Paschoal (2016) point out that trade openness has beneficial consequences for government 
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effectiveness and the rule of law, yet corruption can counteract these advantages. Corruption 
often poses an obstacle hindering economic growth (Mauro, 1995; Rock, Bonnett, 2004; 
Wright and Craigwell, 2012). It can distort budget allocations, resulting in investments that 
yield slower returns (Williamson, 2004).  

Resource-rich countries can leverage their wealth to spur economic growth, provided they 
establish effective institutions (Mehlum et al., 2006; Hannan, Mohsin, 2015). However, 
corruption often obstructs this process, encouraging rent-seeking behaviour (Murphy et al., 
1993; Sindzingre, Milelli, 2010), which can result in power concentration and wealth 
accumulation, among elites (North et al., 2009; Khan, 2010). Consequently, political 
dynamics may prevent necessary institutional or economic changes to protect the interests of 
the elite, hindering energy transition (Kolstad, Søreide, 2009; Vicente, 2010). 

Institutional factors, including corruption control, good governance, and the rule of law, are 
fundamental for environmental protection (Danish and Ulucak, 2020). This includes 
implementing suitable energy regulations to efficiently exploit existing resources and 
promote investments in new technologies (Ionescu, 2011; Zafar et al., 2021). Additionally, 
strengthening control of corruption and maintaining a high trade openness strongly influence 
the environment, increasing access to and transfer of energy-efficient and environmentally 
friendly technologies (Biswas et al., 2012; Zhang, Zhou, 2016; Chen et al., 2018). In contrast, 
Le et al. (2016) disagree with the above notion and argue that increasing trade openness leads 
to environmental degradation. Additionally, they confirm that economic growth increases 
pollution, even with qualitative institutions. 

In conclusion, the interaction between economic performance and institutional factors is vital 
in shaping a country's growth trajectory. Institutional factors are endogenous growth 
variables that promote capital accumulation, technological change, and human capital growth 
needed to accelerate the energy transition. Therefore, improving institutional stability, 
increasing responsibility and transparency, and the rule of law are indispensable for the 
region's countries to advance in economic growth and environmental protection. 

 

3. Data and Methodology  

This study uses panel data analysis to evaluate four different models to measure the impact 
of independent variables on Total Energy Consumption, renewable energy consumption, and 
GDP. The models included OLS, OLS Robust, fixed effects (FE), and random effects (RE) 
models, which were used to account for the panel data structure of the dataset.  

Because of their ability to account for unobserved heterogeneity across cross-sectional units 
while still capturing the influence of time-variable variables, fixed and random effect models 
in panel data analysis can be advantageous compared to alternative methodologies. To reduce 
the possibility of omitted variable bias and to encourage more precise causal effect 
estimations of time-variant covariates. A fixed effects model assumes that the independent 
variables have the same effect on all sample units. The fixed effect model nullifies the effects 
of time-invariant unobserved factors by emphasizing within-unit fluctuations. Thus, 
disparities in the dependent variable are caused by independent variable values. Researchers 
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use fixed effects models to derive causal inferences about a treatment or intervention (Baltagi, 
2013). 

In contrast, random effects models consider the possibility that independent variables affect 
the dependent variable in random ways across sample members via independent variables 
and unobserved factors that vary across individuals. Because they account for both within-
unit and between-unit variations, considering unobserved heterogeneity as an arbitrary 
component for a more thorough analysis (Baltagi, 2013), these models are widely used to 
generalize findings or examine hierarchical or clustered data. Compared to their fixed effect 
equivalents, random effect models are more effective when it is assumed that unobserved 
components continue to be uncorrelated with explanatory variables. Additionally, random 
effect models allow for evaluating time-invariant covariate effects, allowing for a more in-
depth comprehension of variable relationships. Finally, random effect models offer a more 
computationally efficient and straightforward estimation process than dynamic panel models, 
which take into account potential endogeneity in lagged dependent variables (Arellano & 
Bond, 1991).  

In addition, we use the Hausman test to select or compare fixed effects and random effects 
models in econometric analysis. This statistical test can determine which model fits a given 
dataset best by comparing the predicted coefficients of the independent variables in both 
models (Hausman, 1978). The Hausman test is as follows:  H = (-1)(V_fe - V_re)(-1)(b_fe - 
b_re).  

The number of degrees of freedom for the chi-squared test is the same as the number of 
independent factors. The null hypothesis that the coefficients in both models are not 
statistically different is rejected if the computed Hausman statistic exceeds the critical value 
of the chi-squared distribution at a specified significance level, indicating that the random 
effects model is more appropriate. If the Hausman statistic is smaller than the crucial value, 
on the other hand, the null hypothesis is not rejected, and the fixed effects model is preferred. 

When the Hausman test assumes that the random effects model works well, it should be tested 
by comparing the variance of the estimated coefficients for the random and fixed effects 
models. The validity of the test may be compromised if this presumption is not met 
(Hausman, 1978). 

The study analysed 96 observations across six Western Balkans countries for 16 years (2005-
2020) using data from the International Energy Agency, World Development Indicator, and 
World Governance Indicator. This period corresponds to the signing in October 2005 of the 
Energy Community Treaty, whereby the states of the Western Balkans become contracting 
parties with the European Union along with other countries of the Black Sea region and 
Southeast Europe. This treaty aimed to create an integrated energy market, with clear 
objectives for the parties. They will benefit from the implementation of unique EU energy 
market rules and encouraging investments in the production of energy (European Union, 
2006). 

It examines proxies such as government effectiveness, control of corruption, political 
stability, and the rule of law using data from WGI estimates. The research also employed a 
range of independent variables, including carbon dioxide emissions, corruption, political 



 
 – Economic Studies Journal (Ikonomicheski Izsledvania), 33(3), pp. 18-45.  

27 

stability, the rule of law, economic growth, final consumption expenditure, and net export. 
Various tests were used, such as the Breusch-Pagan Lagrange test controlling for 
heteroscedasticity, the variance inflation factor (VIF) test for multicollinearity, and the 
Hausman test to determine the most accurate and reliable model. The study uses the Stata 17 
program to analyse the results presented in the research. 

For the analysis of the data, the study uses four econometric models, as presented in equations 
below: 
(1) TEC= β 0+ β1 (CO2) + β2 (GE)+ β3 (CC)+ β4 (PS)+ β5(RL)+ β6(GDPC)+β7(FCE)+β8(TO)+ Ɛ 

(2) REC=β0+β1(CO2) +β2(GE)+β3(CC)+β4(PS)+β5(RL)+ β6(GDPC)+β7(FCE)+β8(TO)+ Ɛ 

(3) GDP_pc= β0+β1(TEC)+β2(REC)+β3(CO2) +β4(GE)+β5(CC)+β6(PS)+β7(RL)+ β8 
(FCE)+β9(TO)+ Ɛ 

(4) GDP= β0+ β1 (TEC)+β2(REC)+β3(CO2) +β4(GE)+β5(CC)+β6(PS)+β7(RL)+ 
β8(FCE)+β9(TO)+ Ɛ 

The data used for variables presented in Table 1 below are from free access databases, from:  
International Energy Agency (IEA), World Development Indicator(WDI); World 
Governance Indicator (WGI). A detailed description of variables is presented also in Table 
3. in the annexe. Table 1 presents descriptive statistics of the research variables, providing 
an overview of the current state of the Western Balkans (WB) region. 

Table 1. Description and analysis of research variables 

Variable Abbreviation Data 
source Unit Obs Mean Std. Dev. Min Max 

Total Energy 
Consumption TEC  

IEA TJ 96 125,706 116,319 26,276 418,698 

Renewable Energy 
Consumption REC IEA TJ 66 27,399 21,340 9,315 74,732 

GDP per capita  GDP pc WDI US Dollar 93 5,189 1,428 2,674 8,910 
CO2 emissions per 
capita  CO2 IEA T/Capita 96 4.27 1.69 1.20 7.00 

Government 
Effectiveness GE WGI Index 95 -0.22 0.29 -1.04 0.35 

Control of Corruption CC WGI Index 96 -0.39 0.20 -0.81 0.01 
Political Stability and 
Absence of Violence 
and Terrorism 

PSAVT WGI Index 92 -0.18 0.44 -1.16 1.01 

Rule of Law RL WGI Index 96 -0.33 0.21 -0.95 0.02 

Trade Openness TO WDI Trade as % 
of GDP 93 92.06 17.05 60.97 138.58 

 

The descriptive analysis based on 96 observations, shows that regional energy consumption 
averaged 125,706 terajoules (tj) over the study period, regional energy consumption averaged 
125,706 terajoules (tj), with renewable energy consumption averaging around 27,399 
terajoules (tj). Therefore, the average CO2 emissions were estimated at 4.27 t/capita. 

Institutional indicators, measured from -2.5 for the lowest values to +2.5 for the best quality 
(Kaufmann et al., 2011), show that the region suffers from weak institutions. For example, 
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average indexes for government efficacy (-0.22), corruption control (-0.39), political stability 
(-0.18), and the rule of law (-0.33) were all negative.  Additionally, the study includes several 
economic variables. The average per capita income in the region was $5,188, and final 
consumption expenditures were estimated at $15 billion. The trade openness variable mean 
is 92.06, measuring a percentage of (import + exports)/GDP. The region is a negative net 
exporter at $2.7 billion, indicating that imports of goods and services exceeded exports. 

 

4. Research Results 

4.1. Regression analysis  

Table 2 below presents the findings of the econometric models. It shows analyses of the 
impact of various independent variables on renewable energy consumption and economic 
growth, utilising specific panel data models such as fixed effects and random effects, in 
addition to OLS and OLS Robust models.  

Table 2. Regression results from selected model 
Econometric models  

Variables  TEC Renewable EC GDP_CAPITA GDP 
  Coef/tstat Coef/tstat Coef/tstat Coef/tstat 
  RE RE RE FE 

TEC_ln - - -0.979*** 0.107*** 
- - -9.49 -0.31 

REC_ln - - 0.361*** 0.583*** 
- - -6.68 -0.5 

CO2_ln 0.0678*** -0.0463** 0.0740*** -0.012*** 
-6.07 -3.04 -6.3 -3.09 

GE 0.247*** 0.373 0.364*** -0.0143** 
-3.39 -1.74 -5.97 -0.01 

CC -0.205* -0.722** 0.16 0.0228 
-2.05 -2.08 -1.52 -0.43 

PSVAT -0.0279** 0.146 -0.0414*** -0.0209*** 
-3.04 -1.33 -3.22 -4.62 

RL -0.133 0.13 0.0978** 0.0958* 
-0.99 -0.35 -0.21 -0.92 

GDPC_ln -0.437*** 0.0585** - - 
-4.64 -3.02 - - 

FCE_ln 1.03*** 0.912*** 0.801*** 1.009*** 
-40.44 -10.29 -9.99 -27.32 

TO 0.00403*** 0.00281 0.00655*** -0.00012 
-3.78 -0.64 -5.06 -0.21 

Cons -9.425*** -11.73*** -3.323** 0.498 
-12.22 -4.99 -2.98 -0.53 

Hausman Test 0.0784 0.4402 0.7424 0.0000 
Prob > F 0.0000 0.004 0.0000 0.0000 
Hettest 0.9542 0.8321 0.5431 0.5642 

Mean VIF 3.31 3.86 4.14 4.67 
N 92 62 62 62 
R2 97.31% 85.31% 94.32% 95.41% 

t statistics in parentheses     
* p<0.1, ** p<0.05, *** p<0.01    
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The Hausman test revealed p-values of 0.0784, 0.4402, and 0.7424 for the first three models, 
suggesting the application of the random effects model for interpretation. In contrast, the 
results suggest using the fixed effects model for the fourth model. Choosing a fixed effects 
model means that the analysis is controlling for unobserved heterogeneity across the units of 
observation (such as countries or regions) in the data. The fixed effects model accounts for 
any time-invariant differences between units that could affect the dependent variable, in this 
case, GDP (Wooldridge, 2012). 

For the first study focusing on overall energy consumption, the model's determination 
coefficient was 97.31% for the 92 observations analysed. In the second study, which 
examined renewable energy consumption specifically, the model demonstrated a coefficient 
of determination of 85.31% with 62 observations. Lastly, the models focusing on economic 
growth displayed a coefficient of determination of 94% and 95%, each with 62 observations, 
thereby underlining their high explanatory power. 

In addition to the Hausman test, each study conducted tests for heteroscedasticity and 
multicollinearity. Homoscedasticity was confirmed, and no serious problems were found in 
the data, with p-values of 0.9542, 0.4076, 0.5431, and 0.5642 for the heteroscedasticity tests. 
Tests for multicollinearity showed VIFs of 3.31, 4.11, 4.14, and 4.67, respectively, indicating 
that multicollinearity was not a significant concern in the models. These results strengthen 
the reliability and credibility of the study's findings, endorsing the substantial explanatory 
power of the independent variables on energy consumption and economic growth. 

 

4.2. Regression analysis for total energy consumption 

The first model, shown in Table 4 in the annexe, reveals multifaceted relationships between 
economic variables and institutions with energy consumption, despite the short period 
covered by the West Balkan Countries' data, which precludes complex analyses. These 
results confirm the findings of Stern (2000), Asafu-Adjaye (2000), Kalyoncu et al. (2013), 
Kula (2014), and Carfora et al. (2019) that economic development influences energy 
consumption. 

In addition, results demonstrate that the economic factors under consideration explain energy 
consumption in the region's countries. According to them, an increase of one unit in per capita 
GDP is associated with a 0.437% decrease in total energy consumption. This suggests that 
higher levels of economic development may be accompanied by lower levels of energy 
consumption, confirming the absence of a long-term impact (Topolewski, 2021), or even a 
non-linear relationship, as suggested by Csereklyei et al. (2016), due to adaption to new 
technologies and savings through increased efficiency, resulting in a decline in energy 
intensity as countries become wealthier. The study confirms the dependence of the region's 
economies on energy, where an increase in final consumption expenditures by one unit will 
increase TEC by 1.03 units and is statistically significant at a 1% level.  

The above demonstrates that an increase in final consumption, such as consumer expenditure, 
can result in a corresponding increase in total energy consumption. Because most of the 
region's energy used comes from fossil fuels, which produce a great deal of pollution, the 
model's findings are consistent with theoretical expectations. They reveal a correlation 
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between factors, concluding that a one-unit rise in CO2 emissions and a 0.0678-unit rise in 
overall energy usage. From this, we can conclude that in circumstances where investments 
in renewable energy are scarce and sluggish (as is the case in Western Balkan countries), 
efforts to reduce CO2 emissions by maintaining the economies' needs for energy 
consumption are only possible through improvements in the efficiency of resource 
utilization. This can be accomplished by incentivizing the adoption of new technologies and 
investments in energy savings, particularly for heating (Vasquez et al., 2018). On the other 
hand, the global transition in the transportation sector towards cleaner energy is progressing 
rapidly, led by the industry's innovation in electric vehicles. However, the remaining part of 
the transition needs to be supported by institutions. Following the findings of Sala-I-Martin 
and Subramanian (2003), Harford and Klein (2005), Evrensel (2010), and Danish and Ulucak 
(2020), the results of this study suggest that the institutional factors included in the model 
can significantly influence the countries dependence on energy. 

Additionally, government efficiency, corruption, and political stability all have statistically 
significant effects on overall energy use, as shown by this model (at the 1%, 5%, and 10% 
levels, respectively). Yet, the rule of law was not statistically significant despite positively 
influencing energy consumption. 

The results reveal that an increase of one unit in government efficiency results in a 0.247 
percentage point increase in total energy usage. Therefore, more effective governments may 
be better positioned to promote economic growth and business expansion, influencing energy 
consumption. Then again, this is despite the positive effects that the determination and 
implementation of policies favouring energy efficiency have in this regard. 

In contrast, a one-unit increase in corruption control is associated with a 0.205-unit decrease 
in total energy consumption. As argued by Mauro (1995), Rock and Bonet (2004), and 
Wright and Craigwell (2012), corruption can negatively influence energy transition and 
efficiency despite the positive effects of effective governance.  

As for political stability, it positively affects increasing investments in efficiency and results 
in a decrease of 0.0279 units in total energy consumption. Suggesting that politically unstable 
environments require lower energy consumption levels, hindering business expansion and 
energy needs. 

 

4.3. Regression analysis for renewable energy consumption  

By executing this model as presented in Table 5 in the annexe, the study aims to look at the 
economic and institutional aspects that affect the growth of renewable energy consumption 
in the Western Balkans, where the level of energy use from this source is relatively low. The 
results suggest a positive influence from economic factors, including an increase of one unit 
in GDP per capita, which would increase renewable energy consumption by 0.0585 units, 
statistically significant at the 5% level. In the same line, general consumption expenditures 
positively impact renewable energy by 0.912, which is statistically significant at the 1% level. 
On the other hand, trade openness has a small coefficient of 0.00281 and statistically shows 
an insignificant influence on renewable energy consumption in our model. 
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The model shows that CO2 emissions have a negative and statistically significant impact on 
renewable energy consumption, with a coefficient of -0.0463 at a 5% significance level. 
Results prove that increasing renewable energy consumption may decrease CO2 emissions. 

Of all the institutional quality indicators, only corruption control is statistically significant at 
the 5% level, with a negative impact on renewable energy consumption of -0.722. Therefore, 
improving corruption control would enhance the effect of increasing energy consumption 
from renewable sources. However, renewable energy consumption in the regional countries 
still needs to improve due to early-stage investments in renewable energy infrastructure. 

Lower levels of corruption can significantly improve renewable energy consumption by 
promoting policies that increase transparency and efficiency in resource distribution 
(Ionescu, 2011). Misallocation of resources has primarily occurred due to various interests, 
subsidies, or other factors that have resulted in incentives favouring the production and 
consumption of fossil-based energy, the price of which has been kept low, making it more 
attractive than renewable energy. However, reducing corruption would make the energy 
sector more competitive, allowing for more innovation and cost-effective solutions (Biswas 
et al., 2012), thus impacting energy use efficiency and reducing overall consumption levels, 
regardless of the energy source. In addition, better control of corruption can result in better 
and faster implementation of renewable energy projects, ensuring fair use of funds and 
licensing (Zhang & Zhou, 2016). It would also increase public and investor trust, making 
investments in this sector more attractive (Ionescu, 2011). 

Effective control of corruption helps minimize the effects of the so-called "resource curse" 
(North, 1990), which hinders investments in renewable energy by reducing costs and 
decreasing the overall demand for energy, an idea supported by studies by Murphy et al. 
(1993), Kolstad & Søreide (2009), Khan (2010), Sindzinger & Milelli (2010), and Vicente 
(2010). Moreover, this process paves the way for creative destruction (Schumpeter, 2003) as 
an essential process for developing the energy sector and plays a crucial role in fostering 
endogenous growth in regional countries. 

In conclusion, the countries in the region of the Western Balkans, have not made sufficient 
progress in the energy transition. The levels of renewable energy growth are more closely 
linked to the economic growth of the countries and growth-oriented government policies 
rather than other institutional factors, despite corruption. 

Government efficiency, the rule of law, and political stability are some of the other quality 
indicators utilized in this model; they all have a positive influence, although their significance 
is low. Therefore, it may be necessary to expand the analysis time for more available data to 
investigate this association further. 

 

4.4. Regression analysis for economic growth 

Findings for models 3 and 4 presented in Table 6 in the annexe are consistent with economic 
theories of endogenous growth, which assume that energy consumption is necessary for 
economic growth. However, the two last models show a different impact of Total Energy 
Expenditures on GDP and GDP per capita. With a Total Energy Consumption increase of 
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one unit, GDP increases by 0.107 units. In both models, the level of statistical significance is 
1%. The positive relationship between economic growth and energy expenditures fits also 
for the Western Balkans region, as Asafu-Adjaye (2000) confirms, by stating that as 
economies grow, they require higher energy consumption levels to support that growth. This 
finding from the study's results is also consistent with the findings of Stern (2000), Stern and 
Cleveland (2004), Kalyoncu et al. (2013), Kula (2014), and Carfora et al. (2019). 

However, economies that exhibit high levels of energy dependence indicate that they could 
be more efficient in energy utilization. It is partly due to outdated infrastructure and 
technology or dependence on non-renewable sources, which may limit their economic 
growth in terms of GDP per capita. Therefore, according to the model's results in the Western 
Balkans, the increase in Total Energy Consumption of 1 unit, damages GDP per capita by -
0.979 units. Supporting the findings of literature such as Nordhaus (2013), Vasques et al. 
(2018), and the United Nations (2021) assert that while energy consumption is essential for 
economic growth, it can also adversely affect individuals and enterprises. Because in energy-
dependent countries, a rise in energy prices will lead to a decline in GDP per capita, leaving 
households and businesses with less money to spend on goods and services. In addition, the 
region's high consumption of fossil-based energy results in long-term economic costs, 
including health problems and environmental degradation. These costs (represented in the 
model by the CO2 level) might harm GDP, lowering it by -0.012, as shown by the model 
results. However, other variables may also drive CO2 emissions and economic development, 
showing a non-causal relationship. Based on the regression results, CO2 positively impacts 
GDP per capita, increasing it by 0.074%. This is related to the fact that fossil-based energy 
is cheap, even though it increases pollution by increasing CO2 levels, from which non-direct 
costs occur. 

Additionally, both models show that using renewable energy positively affects GDP and 
GDP per capita (with respective impacts of 0.361 and 0.583, statistically significant at 1%). 
Furthermore, it shows that countries that spend on renewable energy are more innovative and 
efficient, which leads to more economic growth. These results also support findings from the 
work of Apergis and Payne (2012), Kalyoncu et al. (2013), Alper and Oguz (2016), and 
Kasperowicz et al. (2020), which suggest that since the region is a net energy importer, 
increased RE consumption will result in fewer collateral damages and less dependence on 
imports. 

The study results confirm institutional indicators' statistically significant impact on GDP and 
GDP per capita. The results show a strong and positive influence of the rule of law on GDP, 
with a highly reliable coefficient of 10%. For each unit increase in the rule of law, on average, 
GDP increases by 9.58%, assuming all other factors remain constant. The rule of law 
promotes a stable and predictable legal environment, essential for businesses and investors. 
It ensures property rights, reduces corruption, and ensures fair contract enforcement. This 
promotes a favourable environment for stimulating economic activity, consequently leading 
to GDP growth. 

In conclusion, the study results confirm that although economic energy consumption is 
positively linked to energy expenditures, policies that promote energy efficiency and 
investments in renewable resources can balance desirable economic growth with 
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environmental sustainability by reducing the negative impacts of total energy expenditures 
on GDP per capita (Nordhaus, 2013). Furthermore, strengthening institutional quality, in 
general, serves this purpose and can accelerate the energy transition, which, as seen from all 
three models, will affect the path of sustainable economic development for Western Balkan 
countries in the near future. 

Final consumption expenditures, along with trade openness, also have a positive impact on 
economic growth, with statistically significant importance at the 1% level. In conclusion, 
although economic growth is positively linked to energy expenditures, these expenditures 
negatively impact GDP per capita due to energy inefficiency; a significant portion comes 
from household and business income. Therefore, while energy consumption is a crucial factor 
for economic growth, the high costs associated with energy consumption can have a negative 
impact on GDP per capita. 

 

5. Conclusions and Suggestions for Future Research  

Given that Western Balkan countries rely heavily on energy consumption, efforts to secure 
sustainable energy sources will significantly influence their economic growth. High 
dependence on imports and pollution caused by energy consumption, coupled with the need 
to align with EU requirements, make the acceleration of the energy transition urgent. The 
energy transition can lower energy consumption costs and boost economic growth since it is 
linked to adopting new technologies, efficiency investments, and resource usage 
improvements. The study's findings, however, can fluctuate depending on socioeconomic 
development and the locality. This research explores the complex relationships between 
economic variables, institutional factors, and energy consumption in the Western Balkan 
region for 2005-2020. 

Consistent with the principles of endogenous growth theory, the research confirms that 
economic development, as a product of internal capital factors, technology, and the labour 
force, has a fundamental impact on energy consumption patterns. As economies grow, energy 
consumption patterns change, potentially reflecting increased efficiency or adopting new, 
less energy-intensive technologies. The increase in GDP per capita and total consumption 
expenditure has a positive impact on the consumption of renewable energy, as shown by the 
research's second model and confirmed by the findings of Stern (2000); Asafu-Adjaye 
(2000); Kalyoncu et al. (2013); Kula, (2014); Carfora et al., 2019). It emphasizes that growth-
oriented policies can lead to faster energy transition patterns for countries in the region. 

Findings suggest that institutional factors may influence strong energy dependency. These 
conclusions align with previous studies by Sala-I-Martin and Subramanian (2003), Harford 
and Klein (2005), Evrensel (2010), and Danish and Ulucak (2020), reinforcing the link 
between institutional quality, technological change, and economic growth, central to 
endogenous growth theory. Furthermore, institutional elements such as the rule of law, 
political stability, and government efficiency lead considerably to economic growth, 
producing a stable and foreseeable environment for firms and investors. They encourage 
investments in energy efficiency, suggesting they favour innovation and adopting new 
technologies. On the other hand, reduced levels of corruption can significantly boost 
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renewable energy consumption by encouraging policies that increase transparency and 
efficiency in resource distribution (Ionescu, 2011). Furthermore, curbing corruption would 
result in a more competitive energy sector, innovations and cost-effective solutions (Biswas 
et al., 2012), and faster implementation of renewable energy projects (Zhang, Zhou, 2016). 
This would effectively alleviate the so-called "resource curse" (North, 1990) that impedes 
investments in renewable energy. 

Energy consumption boosts economic growth, productivity, and development. However, the 
use of fossil fuel energy is accompanied by high costs related to health and environmental 
damage—causing concern. Therefore, according to this study, the use of fossil energy along 
with weak efficiency in use of it, creates unequal benefit distribution and harms GDP per 
capita, keeping individual and business expenses high. Furthermore, the study's findings 
emphasize the necessity of energy efficiency and the negative repercussions of relying on 
non-renewable resources. These are frequently characterized by outdated technology and 
infrastructure, hindering economic progress. This conclusion aligns with findings from 
various researchers, like Nordhaus (2013), Vasques et al. (2018), and the United Nations 
(2021), highlighting energy consumption's dual role as a driver of growth and a potential 
source of negative socioeconomic impacts as per results from model 3 and 4.  

As a result, while energy consumption is an essential component of economic growth, 
governments of countries in the Western Balkans countries must achieve a balance between 
consumption, efficiency, and sustainability. Confirming that renewable energy investments 
are a substantial driver of economic growth and environmental sustainability, favourably 
increasing GDP and GDP per capita and demonstrating possibilities for innovation and 
efficiency in this region. 

In conclusion, while economic growth in the Western Balkans is positively linked to energy 
expenditure, inefficient energy usage harms GDP per capita. Therefore, policies promoting 
energy efficiency and investments in renewable resources are recommended, combined with 
strengthening institutional quality. This interaction of these elements underscores the 
importance of a balanced approach that meets individuals' and businesses' interests while 
promoting long-term economic growth. 

This study, though comprehensive, has its limitations, such as a short period and the inability 
to evaluate the effects of inflation and price changes caused by the energy crisis, as well as 
the social impacts on institutional quality. In addition, employing a static panel data analysis, 
the research may need to be expanded to represent institutional factors' dynamic impact on 
economic and energy transitions over time.  Future research could enhance this investigation 
by thoroughly examining additional factors, including prices, population growth, and 
urbanization, as the role of institutional interventions like energy subsidies, tax benefits, and 
green technology deployment in resolving energy crises. Additionally, utilising larger sample 
sizes and advanced econometric methods may better determine the relationship between 
renewable energy use and income and could lead to more robust policy recommendations. 
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Annex: Tables and figures 

Table 3. Definition of the variables under study  

Variable Abbreviation Definition Source of data 
and definition 

Total Energy 
Consumption TEC 

The total amount of energy used by a region or country’s end 
users, such as households, industry administration and 
agriculture, within a year. Including renewable and fossil-
based energy 

IEA 

Renewable 
Energy 
Consumption 

REC The share of the amount of energy consumed is derived from 
renewable sources like hydro, solar, wind, biomasses etc. IEA 

GDP in current 
US$ GDP    

The totality of goods and services produced within a country 
in a year, expressed in current prices in US dollars. This 
means that the data are not adjusted for inflation and the 
values are presented in the prices of the given reporting year. 

WDI 

GDP per capita GDP pc Its population, indicating the average economic productivity 
per person, divides the economic output of a country. WDI 

CO2 emissions 
per capita CO2 

Average CO2 emissions produced per individual in a specific 
region or country, aiming to allow comparison of pollution 
among countries with different sizes of population. 
CO2=Total CO2 emissions of the country/Total population 
of the country 

WDI 

Government 
Effectiveness GE 

Government effectiveness takes into account the public 
sentiment on the country’s quality of public and civil service 
and how independent are they from political politics. They 
measure the opinion on the credibility of the governments in 
creating qualitative policies and their commitment to 
accomplish them. 

WGI 2022 
Interactive > 

Documentation 
(worldbank.org). 

Control of 
Corruption CC 

The extent to which elites and private interests do not 
exercise public power for private gain, including both petty 
and grand forms of corruption, as well as “capture” of the 
state. The values are in a range between -2.5 the most 
corrupted or the worst, to +2.5 is the least corrupted country 
based on public opinion 

Political 
Stability and 
Absence of 
Violence and 
Terrorism 

PSAVT 
Political Stability and Absence of Violence/Terrorism 
measures perceptions of the likelihood of political instability 
and/or politically motivated violence, including terrorism.  

Rule of Law RL 
The extent to which agents have confidence and abide by the 
rules of society, including the quality of contract 
enforcement, property rights, the police, and the courts. 

Final 
Consumption 
Expenditures 

FCE 

It includes all of the things and services used by households, 
the government, and non-profit groups. This number shows 
how a country spends its revenue expressing also the nature 
of its internal demand and standard of living. 

WDI 

Trade 
Openness TO 

The extent to which a country allows the free flow of goods, 
services, and capital across its borders. It is measured as a 
sum of exports with imports divided by GDP 

WDI 

Note: The analysis utilizes ln (GDP; FCE; GDP_pc) instead of raw figures linearizes exponential trends, stabilizes 
variance, and eases interpretation changes. This transformation also compresses large-scale values, enhancing 
analytical tractability. 
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Table 4. Regression analysis for energy consumption 

Variables OLS OLSR FE RE 
Coef/tstat Coef/tstat Coef/tstat Coef/tstat 

GDP_pc_ln -0.437*** -0.437*** 0.777*** -0.437*** 
(-4.64) (-4.49) -4.24 (-4.64) 

CO2 0.0678***  0.0606** 0.0678*** 
-6.07 -6.25 -3.36 -6.07 

GE 0.247** 0.247* -0.0456 0.247*** 
-3.39 -2.57 (-0.57) -3.39 

CC -0.205* -0.205* -0.0146 -0.205* 
(-2.05) (-2.14) (-0.14) (-2.05) 

PSAVT -0.0279** -0.0279** 0.0156 -0.0279** 
(-3.04) (-3.04) -3.48 (-3.04) 

RL -0.133 -0.133 -0.0948 -0.133 
(-0.99) (-0.65) (-0.87) (-0.99) 

FCEln 1.030*** 1.030*** -0.618** 1.030*** 
-40.44 -43.98 (-3.03) -40.44 

TO 0.00403*** 0.00403*** 0.0011 0.00403*** 
-3.78 -4.65 -0.99 -3.78 

_cons -9.425*** -9.425*** 18.74*** -9.425*** 
(-12.22) (-11.04) -5.56 (-12.22) 

Hausman Test 0.0784    
Prob > F 0.0000 0.0000 0.0000 0.0000 
Hettest 0.9542    

Mean VIF 3.31    

N 92 92 92 92 
R2 93.24% 94.31% 97.66% 97.31% 

t statistics in parentheses; * p<0.1, ** p<0.05, *** p<0.01 

Table 5. Regression analysis for renewable energy consumption 

Variables OLS OLSR FE RE 
Coef/tstat Coef/tstat Coef/tstat Coef/tstat 

GDP_pc_ln 0.0585 0.0585 3.176** 0.0585** 
-0.2 -0.25 -3.37 -3.02 

CO2 -0.0463** -0.0463** -0.0217** -0.0463** 
(-3.05) (-3.09) (-3.06) (-3.04) 

GE 0.373 0.373 0.0987 0.373 
-1.74 -1.42 -0.34 -1.74 

CC -0.722** -0.722** -0.325 -0.722** 
(-2.08) (-2.35) (-0.90) (-2.08) 

PSAVT 0.146 0.146 0.077 0.146 
-1.33 -1.28 -0.86 -1.33 

RL 0.13 0.13 -0.00439 0.13 
-0.35 -0.23 (-0.01) -0.35 

FCEln 0.912*** 0.912*** -3.232** 0.912*** 
-10.29 -16.51 (-3.43) -10.29 

TO 0.00281 0.00281 0.00222 0.00281 
-0.64 -0.78 -0.59 -0.64 

_cons -11.73*** -11.73*** 57.79*** -11.73*** 
(-4.99) (-6.60) -4.06 (-4.99) 

Hausman Test 0.4402    
Prob > F 0.004 0.001 0.000 0.004 
Hettest 0.8321       

Mean VIF 3.86    

N 62 62 62 62 
R2 87.42% 88.91% 82.19% 85.31% 

t statistics in parentheses; * p<0.1, ** p<0.05, *** p<0.01 
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Table 6. Regression analysis for economic growth 

Variables 
RE FE 

Coef/tstat Coef/tstat 
GDP_CAPITA GDP 

TEC_ln -0.979*** 0.107*** 
(-9.49) (-0.31) 

REC_ln 0.361*** 0.583*** 
-6.68 -.05 

CO2 0.0740*** -0.012*** 
-6.3 (-3.09) 

GE 0.364*** -0.0143** 
-5.97 (-0.01) 

CC 0.16 0.0228 
-1.52 -0.43 

PSAVT -0.0414*** -0.0209*** 
(-3.22) (-4.62) 

RL 0.0978** 0.0958* 
(-0.21) -0.92 

FCEln 0.801*** 1.009*** 
-9.99 -27.32 

TO 0.00655*** -0.00012 
-5.06 (-0.21) 

_cons -3.323** 0.498 
(-2.98) -0.53 

Hausman Test 0.7424 0.0000 
Prob > F 0.0000 0.0000 
Hettest 0.5431 0.5642 

Mean VIF 4.14 4.67 
N 62 62 
R2 94.32% 95.41% 

t statistics in parentheses; * p<0.1, ** p<0.05, *** p<0.01 

 

Figure 4. Energy Mix in Albania 

 
Source: IEA (2023) 
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Figure 5. Energy Mix in Bosnia and Hercegovina 

 
Source: IEA (2023) 

Figure 6. Energy Mix in Kosovo 

 
Source: IEA (2023) 

Figure 7. Energy Mix in Montenegro 

 
Source: IEA (2023) 
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Figure 8. Energy Mix in North Macedonia 

 
Source: IEA (2023) 

Figure 9. Energy Mix in Serbia 

 
Source: IEA (2023) 

Figure 10. Government Effectiveness in the countries of the Western Balkans 

 
Source: WDI (2023) 
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Figure 11. Control of Corruption in the countries of the Western Balkans 

 
Source: WDI (2023) 

Figure 12. Comparison of data for Political Stability in the countries of the Western 
Balkans 

 
Source: WDI (2023) 
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Figure 13. Comparison of data for Rule of Law in the countries of the Western Balkans 

 
Source: WDI (2023) 


