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In the past three decades, the significance of large industrialized emerging economies has been 
highlighted. In terms of economic productivity and CO2 emissions, these markets play an 
important role in the global environment. Hence, to achieve global environmental needs, 
transition to renewable energy sources is essential. However, financial constraints along with 
geopolitical risks could act as possible barriers to the required transition. Thereby, in this paper, 
we aim to assess the impact of financial development and geopolitical risk on renewable energy 
consumption in emerging markets from 1996 to 2015. A two-step system GMM is tested, 
revealing a positive significant effect of financial development on transition to renewable energy. 
Moreover, contrary to the expected negative effect of geopolitical risk, our results reveal 
significant positive effect of geopolitical risk on renewable energy consumption. We highlight 
that the effects of both financial development and geopolitical risk are more pronounced in the 
long run. Finally, imperative policy implications are highlighted. 
 
  



 
Introduction 
 
Energy consumption is the root of development for any country (Belke, Dobnik, & Dreger, 2011; 
Zhang et al. 2017). However, it also accounts for a significant amount of greenhouse gas 
emissions (GHG). Carbon dioxide discharge has increased globally in few years (Kahia et al. 
2019; Seetanah et al. 2019). Emerging markets’ fossil fuel combustion obtrusively contribute to 
these emissions. For instance, according to Climate Watch Data (Historical GHG Emission 2016) 
statistics, China ranks first in the list of the top 10 emitters from 2006 to 2016 with more that 24% 
of worldwide greenhouse gas emissions alone in 2016. Taking into account other emerging 
markets, such as Brazil, India, Indonesia, Iran, and Russia, which are also included in the list of 
top 10 emitters for a decade, they collectively emitted more than 45% of the GHG in 2016. This 
has serious implications for human beings and the economy (Acheampong 2019; Alshehry and 
Belloumi 2017; Mezghani and Haddad 2017). According to Apergis and Garzón (2020), 
policymakers are committed to design policies and take national initiatives which help in reducing 
the adverse impacts of GHG emissions on global environment. 
 
Although historical and ongoing pollution is a significant health hazard in developed countries, 
the encumbrance of this issue is greater in emerging nations. In these nations, rapidly growing 
population and industrialization in conjunction with urbanization has led to industrialized mega 
cities with poor environmental quality (Bertazzi 2013; Mannucci and Franchini 2017). 
Additionally, in rural areas of such countries, people are unprotected from dense indoor pollution 
because they use coal, wood, and other cheaper agricultural energy resources due to poor financial 
situations (Smith et al. 2014; Smith and Mehta 2003). This has left emerging markets in a quest 
for cleaner and more secure energy resources (Lidula et al. 2007; Tolón-Becerra et al. 2011). 
 
Developing renewable energy and modernizing older energy infrastructures significantly back 
accomplishment of developing world’s climate change commitments. This makes the growth of 
renewable and cleaner energy sources increasingly relevant for these economies. Indeed, political 
leadership of emerging markets made considerable strides to accomplish renewable energy 
development targets. 
 
Transitioning to renewable sources of energy involves significant financial investments in new 
energy infrastructures. However, the relationship between financial development (FD) and 
renewable energy consumption (REC) is complex and remains unclear. Some studies argue that 
renewable energy consumption enhances financial and economic development (Kemmler and 
Spreng 2007; Vasylieva et al. 2019), whereas other extant literature found that FD spurs REC 
(Apergis et al. 2020; Ji and Zhang 2019; Qamruzzaman and Jianguo 2020). Since developed 
countries work on zero-carbon emission plan (for example see Shahbaz et al. 2020), emerging 
economies still account for a significant portion of GHG emissions worldwide (Apergis and 
Garzón 2020; Chen et al. 2020). Therefore, we intend to highlight the relationship between FD 
and REC in emerging countries. 
 
Considering financial constraints as prevalent challenge of renewable energy industry of 
emerging markets (see Ji and Zhang 2019), researchers have accentuated the significance of 
financial support for the success of clean energy ventures in China (Zhang et al. 2013). Indeed, 
the renewable energy sector demands diverse funding sources; for example, Zhang et al. (2016) 
argue that equity financing is appropriate for technology related small projects, whereas nuclear 
energy-related mega ventures need debt financing from banks. Hence, transitioning to renewable 
energy sources cannot be accomplished without a well-developed financial system. Previous 
studies saw the renewable energy consumption through a glass of economic development while 



discussing the bidirectional causal relationship of economic and FD with the REC (e.g., Ohler 
and Fetters 2014; Salim and Rafiq 2012). 
 
Although the idea of FD and REC has attracted scholarly attention, the contextual scope of the 
literature remains obscured by the countries analyzed (for example, Burakov and Freidin 2017; Ji 
and Zhang 2019; and Khoshnevis Yazdi and Shakouri 2017 studied single country context for 
Russia, China, and Iran, respectively); multi-country studies focus mainly on developed 
economies (Topcu and Tugcu 2020; Tugcu et al. 2012) whereas the focus on emerging market is 
still limited. Hence, we still lack a clear understanding of the dynamics of this relationship for 
emerging markets that disproportionately contribute to GHG emissions worldwide. According to 
United Nations report, the lack of international support has made less developed economies at 
risk to the Covid-19 pandemic (UN 2020). Additionally, with the ongoing health crisis, it would 
be even harder to mobilize external funding or technical transformation to support cleaner energy 
plans in those countries (Barbier and Burgess 2020). In absence of foreign external financial 
support, emerging and developing economies are in ever higher need of finding domestic 
innovative financing solutions. Thus, this situation enhances the importance of clear 
understanding of FD-REC nexus. 
 
Beside financial development, geopolitical risk is significant in the process of energy transition 
for emerging markets. Caldara and Iacoviello (2018) define geopolitical risks as the risks 
associated with armed fights, terrorism, and state-to-state conflicts which impact regular and 
diplomatic level international affairs. Geopolitical risks create an atmosphere of uncertainty and 
unrest. This uncertainty drives firms to put their future plans on hold which reduce current 
production to their minimum capacity in anticipation of lower consumption. This dimension has 
been used by Carney (2016) along with economic and policy instability proxies to discuss the 
adverse economic consequences of this triad of instability. Major players of economic activities 
(bankers, equity market traders, and industrialists) believe that geopolitical risks change the 
dynamics of capital markets and slow the decision-making speed of investors (Caldara and 
Iacoviello 2018). Furthermore, geopolitical risk is a two-sided sword for economy, on one side it 
may adjourn consumers’ usage, and on the other side it stops companies from making investments 
in an attempt to maintain a minimum level of protective savings (Bloom 2009). Hence, it is argued 
that geopolitical risks are lead indicators to economic and business swings. 
 
It goes without saying that emerging economies are most prone to abrupt shifts in trade and capital 
flows (Cheng and Chiu 2018). Considering the significance of GPR and its impact on investment 
plans, production rate, and overall economy, we aim to extend the literature by investigating the 
impact of FD and geopolitical risk on the REC in a sample of 19 emerging markets for a time 
period of 20 years from 1996. In our analysis, we consider several proxies of FD (from banking 
sector and capital markets) and the novel GPR index of Caldara and Iacoviello (2018) alongside 
macroeconomic controls. Our empirical strategy involves adopting the two-step system GMM to 
control for endogeneity problems, which are a common phenomenon in such studies. 
Furthermore, we complement our analyses by computing the long run elasticities for the main 
variables of interest (financial development, geopolitical risks). 
 
The contribution of this paper is multifold. Firstly, the current study addresses the importance of 
renewable energy consumption in the context of emerging economies and emphasizes how 
enhancements in renewable energy consumption helps emerging economies fulfill their 
responsibilities in combating climate challenges. Secondly, we discuss the role of financial 
development on renewable energy consumption which not only enhances the FD-REC literature 
but helps policymakers of emerging countries in designing realistic energy transition plans 
without affecting their production targets. Thirdly, considering the uncertain political situation of 



most of emerging markets, the present study reveals how geopolitical risks, as proxied for by the 
novel GPR index, also impact the consumption of renewable energy in these countries. Our last 
contribution resides in the study sample and methodology, namely, a comprehensive inclusion of 
19 emerging economies for a period spanning 20 years (1996–2015) using a two-step system 
GMM model. 
 
The rest of the manuscript is arranged accordingly. In the next section, we review the relevant 
literature. We then introduce data, model, and methodology in the “Data, model, and 
methodology” section. The “Estimation framework” section is devoted to the estimation 
framework used. Finally, in the “Results and discussion” section, we present the policy 
implications of our study. 
 
Relevant literature 
 
Financial development and renewable energy consumption 
 
Changing climate as a result of nonrenewable energy consumption brings a harmony in the 
emerging world to increase renewable energy consumption and decrease fossil fuels usage (Ji and 
Zhang 2019). Rafindadi and Ozturk (2017) argued that clean energy make substantial contribution 
to overall environment friendly accomplishments because consumption of renewable energy 
delivers secure human and environment growth as a sustainable source. Despite an upward trend 
of global consumption (International Energy Outlook 2013), the proportion of renewable energy 
usage in developing countries is still low. A significant volume of recent literature highlighted the 
importance of renewable energy consumption (Ali et al. 2018; Omri and Nguyen 2014; Zhao and 
Luo 2017). New clean energy projects witness substantial investments (Bloomberg New Energy 
Finance 2014) but FD continues to be a big concern in REC (Ji and Zhang 2019). 
 
According to Sadorsky (2010), FD removes the financial risks, minimizes the cost of credits, and 
facilitates transparent accountability. These outcomes of FD have good effects on cost of clean 
energy and respectably highlights the importance of FD in consumption of renewable energy 
(Anton and Nucu 2020). Financial sector developments enhance usage of renewable energy (Khan 
et al. 2020; Mukhtarov et al. 2020; Qamruzzaman and Jianguo 2020). According to Pata (2018), 
FD positively affects economic and economic growth may increase environmental pollution. 
However, by supporting the usage of new technologies and enforcing the climate control 
regulations, FD mitigates its negative impacts on environment (Pata 2018). Moreover, REC also 
reduces CO2 emission (Liu et al. 2020) and improves economic growth (Khoshnevis Yazdi and 
Shakouri 2017). Likewise, Apergis (2019) argued that that renewable is the cornerstone for 
combating environment change caused by massive energy usage. 
 
Both banking and stock market developments are important for enhancement of renewable energy 
consumption. On the one hand, the banking sector derives funds for production of green energy. 
On the other hand, a sound stock market attracts new investors, which can mobilize extra 
resources to support energy investments and build reliance in the financial system that in turn 
increases energy requirement (Sadorsky 2010). For instance, Alsaleh and Abdul-Rahim (2019) 
found a positive nexus between financial markets and bio-energy consumption in developing 
countries whereas in developed countries, this relationship is positive for both financial markets 
and financial institutions. 
 
Therefore, some researchers discuss the causal relationship between FD and renewable energy 
consumption (e.g., Ari and Cergibozan 2017) but most of them included FD in the list of factors 
which may influence energy consumption transition. For instance, Lin et al. (2016) have reported 



a positive correlation of FD with REC in the Chinese context. Paramati et al. (2016) took sample 
of 20 countries between 1993 and 2012 and analyzed the influence of both FD (i.e., stock market) 
and FDI respectively on clean energy consumption and demonstrated that development in each 
stock market and FDI has a significant role to play in rising the use of renewable energy. Similarly, 
the development in financial structure offers less costly funds to businesses and government for 
green climate ventures through renewable energy consumption (Zagorchev et al. 2011). 
 
Following the same line, Wu and Broadstock (2015) have demonstrated that renewable energy 
positively affected by both, FD and institutional quality, based on data from 22 countries between 
1990 and 2010. Likewise, Best (2017) used data from as many as 137 countries to investigate the 
impact of FD on overall energy consumption and found that high-income economies shifting from 
non-renewable to renewable energy consumption because of their financial development. Kutan 
et al. (2018) covered Brazil, China, India, and South Africa, for the time span of 1990 to 2013 to 
examine the effect of FDI inflows and development of stock markets on the usage of renewable 
energy and findings of their different panel data analyses methods, such as Fisher-Johansen panel 
cointegration, fully modified ordinary least squares (OLS), and panel non-causality test, 
demonstrated that FDI inflows and stock market growth play vital role in enhancing the usage of 
renewable energy. Considering the importance of Gulf Cooperation Council (GCC) countries, 
Hassine and Harrathi (2017) have analyzed the FD-REC nexus in this region and found a 
significantly positive correlation between financial development and renewable energy 
consumption. 
 
More recently, Razmi, Bajgiran, Behname, Salari, and Razmi et al. (2020) have used ARDL model 
on a 25-year-long data from 1990 to 2014 to investigate and affirm positive relationship of stock 
market development and economic growth with REC in Iranian context. Raza et al. (2020) used 
panel smooth transition regression method on yearly panel data ranging from 1997 to 2017, and 
affirmed that an increase in every indicator of FD results an increase in consumption of renewable 
energy, in the top 15 renewable energy consumer countries context. Anton and Nucu (2020), in a 
panel data of twenty-eight European Union countries, analyzed the effect financial growth on 
consumption level of renewable energy from year 1990 to year 2015. Panel data-fixed effect 
model of their study provides results which confirm that usage of renewable energy depends upon 
income level, energy rates, financial development, and FDI. Empirical findings indicate that all 
the studied proxies of financial development, namely, bank, bond market, and capital market, 
positively affect consumption level of renewable energy. 
 
Thus, extant REC literature mainly focuses on single country studies (for example, see Burakov 
and Freidin 2017; Eren et al. 2019; Ji and Zhang 2019; Razmi et al. 2020), and/or developed 
economies (for example, see Topcu and Tugcu 2020; Tugcu et al. 2012; Yildirim et al. 2012), 
whereas the focus on emerging markets is limited. Therefore, in this paper, we aim to extend the 
literature by looking at the impact of FD on REC in emerging markets. Furthermore, we provide 
the insight understanding of how do different FD indicators (Banking sector, stock market) 
contribute to REC in emerging markets. 
Geopolitical risks and renewable energy consumption 
 
The significance of geopolitical risk and its unexplored impact on renewable energy consumption 
derived us to explore that how geopolitical risks (wars, terrorism, and state level conflicts which 
increase level of uncertainty in all aspects of business and routine life) impact consumption of 
renewable energy (e.g., solar, wind, hydropower). 
 
Regions with certain and secure political and social conditions witness more consumption and 
new investments. On the other hand, detrimental impacts of uncertainty on new investment have 



been discussed since many decades. Therefore, Leahy and Whited (1995) confirmed the 
relationship between uncertainty and investment dip from theoretical and empirical perspective. 
Blomberg and Mody (2005) verified that in developing countries, the effects of violence are more 
harmful and that investors stop trading in periods of increased violence. Moreover, such 
circumstances result in capital outflows because when violence prevails in emerging economy, 
then investors shift their capital to other developed and politically stable countries which offer 
secure return on investments. In the same manner, recent literature also confirmed that uncertain 
circumstances and appalling peace situation drop overall consumption and investment 
infrastructure in developing countries (Cheng and Chiu 2018). 
 
Consequently, consumption of renewable energy, which needs uninterrupted investment plans and 
financial development, falls due to such tensions and uncertain economic forecasts. For example, 
an important study of Bloom (2009) empirically demonstrates that surprises of uncertainty 
influence overall demand across real life because of the “wait and see” strategy of both producers 
and consumers. Likewise, Gilchrist et al. (2014), who analyzed data of uncertainty-facing mixed 
companies with a quantitative general equilibrium model, reported that due to the irrevocable 
nature of investments, companies adopt “wait and see” strategy in response of upward uncertainty 
trend. This happens because firms want to hold liquid assets to prevent future insolvency in case 
of unproductive investments. Literature affirms that uncertainty, irrespective of its nature, 
generate negative impacts on overall economic and business activities. For example, economic 
policy uncertainty adversely impacts general business cycle and reduces new investments, 
employment opportunities, and production level (e.g., see Baker et al. 2016 ). In the same way, 
Azzimonti (2018) used chronological stats from 1929 to 2013 for the USA and affirmed that in 
the presence of political uncertainty, private businesses reduce their investments. 
 
In a recent study, Al Mamun et al. (2020) used GPR as proxy of uncertainty and argued that GPR 
break investors’ confidence on continuity of state’s economic policies. According to them (Al 
Mamun et al. 2020), ongoing clashes between the USA and China about a disputed region in 
Southern Chinese sea not only halted business and investment plans of many big companies in 
these two countries but also impacted plans of international investment groups. GPR has a 
negative impact not only on investment; however, economic theory suggests that overall 
consumption of a country also decreases in prevalence of uncertainty. For instance, Balta et al. 
(2013) used the European Commission Business and Consumer Survey for all European countries 
and found that uncertainty significantly reduces both investments and consumption. Additionally, 
delays or likely decline in new investment plans further reduces overall consumption in a country, 
including energy consumption (for example, see He et al. 2012; Zhanfeng and Zhiying 2009). 
 
Hence, along with earlier findings, and theoretical argument, we suggest that renewable energy 
consumption significantly decreases in a time of higher political and social tensions (i.e., 
geopolitical risks) which adversely affect overall business activities. 
 
Data, model, and methodology 
 
Data 
 
This study is based on a panel annual dataset that covers a period of 20 years starting from 1996 
to 2015 for all 19 emerging countries listed in the geopolitical risk index including Argentina, 
Brazil, China, Columbia, Hong Kong, India, Indonesia, Israel, Korea, Malaysia, Mexico, 
Philippines, Russia, Saudi Arabia, South Africa, Thailand, Turkey, Ukraine, and Venezuela. 
 



Renewable energy consumption (REC) is the dependent variable of our study. As proposed by 
preceding literature (e.g., Anton and Nucu 2020; Charfeddine and Kahia 2019), we use the share 
of renewable energy in the total energy consumption as a proxy of our dependent variable, 
renewable energy consumption. Similarly, relying on existing studies (e.g., Gaies et al. 2019a; 
King and Levine 1993; Levine and Zervos 1998), we used four proxies, precisely, private credit 
by deposit money banks to GDP, bank credit to bank deposits, domestic credit to private sector 
by banks, and stock market turnover ratio for the measurement of our first key independent 
variable, financial development. Subsequently, we measure our second main independent variable 
geopolitical risks, by using GPR index of Caldara and Iacoviello (2018), who developed it by 
using an algorithm that counted the publishing frequency of words denoting geopolitical risks in 
globally renowned international daily newspapers. GPR comprise of wars, terror attacks, and 
political conflicts that constrain both internal and foreign ties (Caldara and Iacoviello 2018). 
 
Extant literature has indicated the impact of GDP per capita, consumer price index (CPI), and 
foreign direct investment (FDI) on renewable energy consumption (for example, see Anton and 
Nucu 2020; Best 2017; Çoban and Topcu 2013; Sadorsky 2010). Hence, we control these 
variables in the current study. Moreover, we use reliable data sources such as the World Bank 
database (for consumption share of renewable energy from the total energy consumption, GDP 
per capita, and FDI as a percentage of GDP), and the FRED database (for CPI) to measure all the 
country-level variables of interest. A summary of the study variables measurement, abbreviation, 
and sources is displayed in Table 1. 
 
Table 1 Abbreviation, measurement, and sources of data 
 

 
 
The model and methodology 
 
The current study aims to examine the impact of financial development and geopolitical risk on 
renewable energy consumption by testing the dynamic linear effects in a sample of 19 emerging 
economies. To further enhance the interpretation of our research, we compute the long-run 
elasticities resulting from the linear modeling. 
 
Based on microeconomic theory and relevant literature (e.g., Anton and Nucu 2020; Chang 2015; 
Çoban and Topcu 2013; Sadorsky 2010; Topcu and Payne 2017), the function of “renewable 
energy consumption” (REC) is given as “foreign direct investments” (FDI), “consumer price 
index” (CPI) as a proxy of “renewable energy prices,” and “income” measured by “GDP per 
capita” (GDPPC). 
 



Consequently, the addition of “financial development” (FD) and “geopolitical risk” (GPR) are 
anticipated to serve as important factors for renewable energy consumption in emerging markets. 
The following is the research’s linear model: 
 

 
(1) 

 
Since prior literature affirmed that the level of energy consumption in the current year is strongly 
affected by the level of energy consumed in last year, the model is adjusted to the following: 
 

 
(2) 

 
In order to estimate Eq. (2), three problems could be encountered since our study is based on 
panel data. Firstly, the unforeseen heterogeneity problem at the country level that occurs when 
compared with the CPI, per capita GDP, and/or FDI. Secondly, causality biases amongst consumer 
price index, GDP per capita, and/or foreign direct investments (explanatory variables). Thirdly, 
the problem of endogeneity biases may occur because of error term correlation with the lagged 
dependent variable (REC). 
 
 
 
To control for the above three problems, we adopt the two-step system GMM which is first 
proposed by Arellano and Bond (1991) and further developed by Arellano and Bover (1995), and 
Blundell and Bond (1998). Combining both variables in levels and in first difference, it can be 
expressed in the following two equations: 
 

 
(3) 

 

 
(4) 

 
where Eq. (3) involves variables in levels, while variables in first difference are conveyed in Eq. 
(4). 
 
Furthermore, the “Hansen test” is used for over-identification of restrictions for which the null 
hypothesis states that the research instruments are not correlated with residuals. Nonetheless, we 
performed the Arellano-Bond test for the second-order correlation in the first-differenced residual. 
One of the problems associated with the GMM estimator system is the presence of several 
instruments which may result in a finite sample bias. By reducing the Hansen test’s power and 
over-fitting the endogenous variable of the study help to identify this issue (for example, 
Roodman 2009). 
 
Estimation framework 
 



Descriptive statistics of data variables 
 
Table 2 exhibits the mean, standard deviation, maximum, and minimum values of all study 
variables. 
 
Table 2 Descriptive statistics 
 

 
 
 
As for the variable of interest is concerned, the mean value and standard deviation of the REC are 
found as 16.858% and 15.055%, respectively, with the highest value of 53.767% and lowest value 
0.006%. In case of explanatory variables, GPR has a mean value of 97.288 with 22.443 variations 
in GPR. The second explanatory variable is measured by four different proxies, with the mean 
and standard deviation values of 56.116% and 43.688% for PCDMB, 106.905%, and 53.71% for 
BCBD, 64.871% and 49.546% for DCPS, and 65.214 and 68.666% for TOR. Furthermore, Fig. 
1 and 2 of the appendix graphically display the geopolitical risk and renewable energy 
consumption respectively amongst the 19 countries from 1996 to 2015. 
 
Multicollinearity test 
 
We first assess the existence of multicollinearity problem before performing the estimation of 
current study model. Multicollinearity problem can only be declared when the value of Pearson 
correlation coefficients amongst explanatory variables surpasses the upper limit of 0.80 
(Belkhaoui et al. 2020; Gujarati and Porter 2003). Table 3 displays values of Pearson’s correlation 
coefficients for all independent variables which show that correlation amongst explanatory 
variables is substantially below the cut-off value of 0.8, except between PCDMB and 
DCPS.Footnote 1 
 
Table 3 Correlation matrix 
 



 
 
Results and discussion 
 
Table 4 illustrates the dynamic linear impacts of FD and geopolitical risk on consumption of 
renewable energy in sample of 19 developing countries using the two-step system GMM 
estimates. 
 
Table 4 Two-step system GMM 
 

 
 
Model (1) reports the liner impact of the lagged renewable energy consumption, CPI, GDP per 
capita, FDI, without including any component of FD, or the GPR. The lagged renewable energy 
consumption remains significantly positive at 1% level. Earlier researchers has shown that energy 
consumption in current year is highly influenced by the level of energy consumed in the previous 
year (for instance, see Gaies et al. 2019b; Sadorsky 2011). 
 
In line with prior literature (for example, Anton and Nucu 2020; Doytch and Narayan 2016), the 
coefficient of FDI shows a significant and negative impact on renewable energy consumption at 



5% significant level. Similarly, the coefficient of CPI positively and significantly affects the 
renewable energy consumption. This finding is in-line with the extant literature, for instance, 
Moreno et al. (2012) as well as Wu and Broadstock (2015). Moreover, the coefficient of economic 
development (GDP per capita) shows a negative and statically significant impact on renewable 
energy consumption at 1% confidence, which is consistent with the findings by Anton and Nucu 
(2020) in the European context. 
 
In model 2 to 5, we added the four FD indictors along with the control variables. All four financial 
development proxies positively impact renewable energy consumption and statically significant 
at a 1% level. Our findings affirm results of previous FD-REC study in 15 top renewable energy 
consumption countries (Raza et al. 2020). We may therefore conclude that both banking sector 
development and capital market growth have substantially positive effects on renewable energy 
consumption. 
 
In model 6, we added the geopolitical risk to our baseline model. As expected, all the control 
variables remain significant with similar sign to model 1; the geopolitical risk significantly 
impacts the consumption of renewable energy at 5% acceptance level but the directions of this 
impact is positive, which contradicts the expected negative impact of GPR on REC. 
 
Two possible explanations exist for the ratification of positive impact of GPR on REC. First, a 
rising body of literature established the positive relationship of geopolitical risk with oil prices (Ji 
et al. 2019; Zhang et al. 2019). Oil price is an indicator of conventional energy price (see Gaies 
et al. 2019aamongst others ). By linking the GPR and oil price nexus with economics’ law of 
demand. As economist, Marshall (1892) presented the economic law of demand that posits, by 
controlling other conditions, when the price of a commodity increases the demand of that 
commodity decreases which eventually yields reduction in its consumption. Therefore, based on 
law of demand and its substitution effect, the positive association of GPR and oil prices reduces 
the consumption of non-renewable energy, and elevates the consumption of renewable energy. 
 
Second explanation relies on energy security. For instance, Bompard et al. (2017) argued that a 
country’s ability to secure the availability of required energy is an important prerequisite for that 
country’s economic development and for the prosperity of people. Hence the positive correlation 
of geopolitical risks with renewable energy consumption on the bases of energy security is 
justified on two reasons. On the one hand, existence of higher geopolitical risk in major oil 
producing countries such as Middle East OPEC members which represent 81% of OPEC 
production (Petersson and Törnquist-Plewa 2008) make them unreliable and uncertain because of 
political instability. This scenario forces major developing energy consumers such as Brazil, 
India, and China to reduce their dependence on oil imports and invest in development of 
renewable energy in order to achieve their energy requirements. On the other hand, major petro-
states need to make regular investments to prevent their fossil fuel resources (e.g., pipelines and 
oil wells) which might be soft target of terrorist attacks. Therefore, instead of bearing higher 
investments of their non-renewable energy resources, developing oil producers also make 
investments on development of renewable energy resources. Thus, under pressure of the 
increasing oil prices and energy insecurity, these developing countries are shifting towards 
increased generation and consumption of renewable energy to ensure their energy security and 
development. 
 
To further provide insight knowledge, we computed the long-run elasticities of our main 
independent variables. Table 5 reports both short- and long-run elasticity of our main variables of 
interest, namely, FD and geopolitical risks. Short-run elasticity values are derived from the linear 
modeling from model (2) to model (6) of Table 4. Then, in order to calculate the value of long-



run elasticity, we divide the short-run elasticity value with a value obtained by subtracting value 
of lagged renewable energy consumption coefficient from 1. Model 2 indicates positive elasticity 
of PCDMB rises from its short run value of (0.186) to its long run value of (1.039). Also, positive 
short-run and long-run elasticity values of BCBD significantly increase from (0.453) to (2.448). 
Likewise, positive short-run elasticity value of DCPS (0.436) reaches to (2.435) for the long run. 
The value of TOR also remains positive and evidences a rise from it short run value of (0.197) to 
the long-run value of (1.186). Hence, the effect of FD on REC, in our sample of emerging 
economies, is superior in the long run in comparison to the short run. 
 
Table 5 Renewable energy consumption short- and long-run elasticities 
 

 
 
 
Like proxies of first independent variable FD, elasticity values of second main independent 
variable GPR, also, remain positive and demonstrate a substantial rise from (0.119) to (0.672), 
which implies that for a pool of 19 emerging economies, the long run effect of geopolitical risks 
on renewable energy consumption is greater than the short run. 
 
Our results are robust and consistent across the four proxies of financial development. For 
additional robustness checks and to further validate our empirical results, we re-estimated our 
models by controlling for financial crisis. Table 6 states our liner models result which we 
controlled for the crisis period. These results do not indicate any qualitatively different findings 
from our previous results, listed in Table 4. 
 
Table 6 Two-step system GMM (controlling for financial crises) 
 



 
 
 
Conclusions and policy implications 
 
The aim of this study was to investigate the impact of FD and geopolitical risk on REC using a 
panel data of 19 emerging markets over the period 1996 to 2015. Four proxies of FD of both the 
banking sector and capital market were considered. The results of the liner two-step system GMM 
models highlighted a significant positive impact of FD and GPR on REC. Furthermore, the 
computed long-run elasticities reported a stronger and more dominant effect than its short run. 
The robustness of the findings was tested by controlling for the financial crises period and the 
fact of using four proxies of financial development. 
 
This study provides important policy implications for the policymakers of emerging economies 
whether they are known as energy producer or energy consumer. Primarily, policymakers of 
emerging countries should execute their renewable energy consumption strategies and also FD 
plans considering the importance of the later for the former, as advantages of renewable energy 
consumption are multifold. First of all, renewable energy consumption improves the atmosphere. 
Therefore, emerging markets, which lack separate environment budgets, may decrease air 
pollution by increasing renewable energy consumption in the country. Discouraging the business 
level usage of non-renewable may also increase renewable energy consumption. For instance, 
imposing an air pollution tax on production plants may shift them towards renewable energy 
consumption. Secondly, the transfer of renewable energy is much easier as compared to non-
renewable energy which reduces the energy transfer cost and also security expenses of non-
renewable energy reservoirs. Thirdly, renewable energy consumption ensures the continuous 
availability of required amount of energy. 
 



Political leaders in emerging countries should be very vigilant while introducing energy transition 
dogmas. They should realize the importance of FD in the energy transition process. A shortsighted 
and imperative energy transition plan, without availability of required financial resources, may 
disrupt the production capacity of firms. Thus, governments should progressively enforce 
renewable energy consumption policies while offering appropriate financial via their financial 
institutions and/or capital markets. Focusing on the importance of financial development, 
legislator of emerging economies may introduce some incentive plans, such as easy loans, and 
tax rebates for businesses which want to enhance the consumption of renewable energy in their 
production plants. This may encourage businesses not only to enhance renewable energy 
consumption but also to invest in small projects of renewable energy production to fulfill their 
own energy demands. Similarly, dedicated incentive schemes should be introduced for investors 
who wants to invest in mega renewable energy projects. Intricate and lengthy bank credit 
procedures may daunt renewable energy projects; on the other hand, swift loans, with lower or 
zero interest rates, may fulfill the financial demands of renewable energy investments. Therefore, 
for successful execution of energy transition from non-renewable to renewable, governments in 
developing countries should imply policies that enhance the financial capacity of businesses to 
invest in renewable energy plants instead of forcing hasty and unrealistic targets of minimizing 
fossil fuel consumption. 
 
As far as study limitations and future research lines, we considered three of the most used control 
variable; researchers could include some more controls to further validate our results. We based 
our research on all the 19 emerging markets that are listed in the geopolitical risk index, expanding 
the scope, and introducing a sample of developing, and developed economies could be another 
avenue for future work. Furthermore, due to data availability of our study sample, we considered 
20-year period spanning from 1996 to 2015. Another potential extension of the current study is to 
incorporate more recent data once available, and including the direct and indirect impact of Covid-
19, through technology transformation, R&D, investments, etc. Additionally, we provided two 
possible explanations of the positive impact of geopolitical risk; scholars could extend the current 
paper by qualitatively addressing the issue. 
 
Appendix 
 

 
Figure 1 Geopolitical risk amongst the sample countries 



 
 

 
Figure 2 Renewable energy consumption amongst the sample countries 
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