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Abstract 

The present paper examines whether financial development (FD) promotes the deployment of RETs, using Panel 

data fixed effect model for 93 developed and developing countries from 1978 to 2014. Our empirical findings 

show the importance of the banking sector in the development of RE in comparison to other financial institution. 

In the opposite, each and overall component of stock market development haven't impact on RE expansion. 

Composite index includes six variables of financial development positively impact RE expansion. 

 

INTRODUCTION 

The consumption of renewable energy (RE) contributes not only to a cleaner environment 

(through reduction of greenhouse gas emissions) but also to independence from fossil fuel 

markets and to energy security [1]. In order to strengthen the global response to the threats of 

climate change, in the context of sustainable development (SD), the Paris Agreement goal is 

to limit global warming to less than 2 preferably to 1.5 degrees Celsius, compared to pre-

industrial levels. Therefore, the three main Green House Gas (GHG) emitters (EU), China, and 

(USA.) concentrate on carbon neutrality as their target. EU and have decided to become climate 

neutral by 2050. China target is to achieve carbon neutrality before 2060 [2]. In reality, the initial 

capital cost of RE is relatively high compared to conventional sources of energy. As well as, 

renewable projects need both long pay-back periods and high levels of financing [3]. 

Consequently, FD could be an important driver of higher RE consumption. Financial 

infrastructure can increase economic growth and enhance the demand for energy [4]. Hence, a 

high level of FD leads to developing financial markets and subsequently more funds available 

for investment [5]. Although, the rich literature highlights the relationship between FD and 

conventional energy consumption then still a gap in analyzing the connection between FD and 

RE .As a result, this study will help in fill the gap by analyzing the impact of FD on RE. This 

paper is among the first to quantitatively and analyze the impact of FD on RE generation. 

Consequently, this study analyzes how FD stimulates RE consumption. It brings important 

contributions to existing literature that is methodological and empirical as well: 

 The study join a large body of existing literature seeking to explain the relationship 

between FD and RE consumption which is under-examined in the existing literature. 

 The analysis contributes indirectly to existing literature on environmental effects of FD 

where the evidence on finance environment nexus is inconclusive. 
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Empirically, the relationship between FD and RE consumption has been enhanced in recent years 

and the results are mixed. Dynamic association between FD, natural resources, globalization, 

non-renewable, and RE consumption on GHG emission and economic growth have been 

illustrated for eight Arctic countries from 1990 to 2017. RE use can overcome GHG emissions' 

overall level and boost economic growth in the long run [6]. The impact of five banking sector 

performance indicators (return on asset, market capitalization, asset quality, managerial 

efficiency and financial stability) on RE consumption have been considered for a global panel 

consisting of 124 countries. According to their results, the share of RE consumption in high 

income countries is significantly and positively affected by an increase in bank size, a low level 

of non-performing loans and well-managed banks. The study shows that low levels of non-

performing loans seem to decrease RE consumption as a share of total energy consumption for 

middle- and low- income countries [7]. Improvement in FD, RE and human capital index result 

in limiting carbon emissions has been analyzed. The negative association between FD and carbon 

emissions supports the positive school of thoughts of FD that promotes a SD. This study 

recommends the promotion of quality human capital and green FD along with increasing the 

shares of RE in electricity for achieving China 2030 climate targets. China’s transformation from 

a low-income country to an emerging economy leads to carbon emission rise [8]. The nonlinear 

autoregressive distributed lags model have been used to investigate the influence of FD on RE 

consumption in the U.S. Financial institutions can be directed to provide loans but the rate of 

interest on borrowing needs to be discriminatory[9]. The long-run equilibrium relationship 

between the variables emissions in 69 countries has been supported.   The study’s long run 

estimates indicate that Income, FDI, and innovations are the negative and FD is a positive 

determinant RE consumption of countries [10]. The impact of FD development on RE 

consumption in 34 upper middle income developing countries have considered from 1994 to 

2015. They show that FD has a positive effect on RE consumption but depends on economic 

development levels [11]. BELAÏD et al. (2021) have aimed to fill the gap by examining the 

impact of political stability, quality of governance and institutions, and FD on the deployment of 

RE production in 9 selected MENA countries using annual data over the period 1984-2014.  

These findings have revealed that political stability, governance effectiveness, and FD are 

essential drivers for promoting RE production in the MENA region [12]. The impact of five 

major factors affecting RE consumption: FD, environmental pollution, innovation, economic 

freedom, and real GDP per capita have been studied in the ASEAN 3 group. The ARDL panel 

approach was used to test panel data for the period 1998-2018. First, the results in the short and 

long term show that FD hinders RE consumption. The results confirmed that environmental 

pollution is inversely proportional to RE consumption. Innovations, research and development, 

technological progress help to increase RE consumption [13]. The positive effect of FD on RE 

appears to be statistically significant for high-income countries but insignificant for low- and 

middle-income countries. More developed financial markets are better in financing RE 

investment projects. Adapting to RE requires not just more finance, but also avoid the risks 

associated with RE. As a result, banks and other large financial institutions have not yet given 

full attention to RE. Hence, cooperatives and microfinance can contribute significantly to the 

development of RE [14]. The long-run asymmetric relationships between FD, trade openness; 

capital flows and RE consumption have been confirmed in the case of all three subsamples 
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namely, low-income countries, middle income countries and upper-middle-income panel. Two-

step system generalized method of moments approach to a global sample of 55 countries in 2005–

2014. They indicate that FD is a significant determinant of RE deployment [15]. The effect of 

FD on RE consumption using a panel data of 28 countries EU over the period 1990- 2015 has 

been examined. RE consumption is given as a function of income, energy prices, FD and FDI. 

The results show that all three different dimensions of FD (banking sector, bond market, and 

capital market) have a positive effect on the share of RE consumption. Additionally, their results 

show that capital market development does not affect RE consumption in the EU and the bond 

market development has a positive impact [1]. The cross-sectional autoregressive distributed 

approach have been used to analyze panel time-series data over the period 1980–2016 for EU 

member countries. They have revealed that Stock market development [SMD] reduces carbon 

intensity through both production and consumption RE through market capitalization–induced 

technological innovation [16]. Stock market data in China from 1992 to 2013 through a time 

series analysis have shown that FD is critically important and explains over 40% of the variation 

in the changes in the share of RE [17]. 

 

DATA SOURCES AND METHOD 

Data sources 

Table 1: Definition of data and its sources 

Source Definition Indicator 

1 
Electricity production from renewable sources, excluding 

hydroelectric (% of total) 
Electricity prod. (% of total) 

2 Domestic credit to private sector (% of GDP) Domestic credit (% of GDP) 

2 
Private credit by deposit money banks and other financial 

institutions to GDP (%) 
Private credit to GDP (%) 

2 Liquid liabilities to GDP (%) Liquid liabilities to GDP (%) 

2 Stock market capitalization to GDP (%) SM capitalization to GDP (%) 

2 Stock market total value traded to GDP (%) SM total value traded to GDP 

2 Stock market turnover ratio (%) SM turnover ratio (%) 

1 GDP per capita (constant 2010 US$) GDP per capita 

1 Foreign direct investment, net inflows (% of GDP) FDI flow (% of GDP) 

1 Industry (including construction), value added (% of GDP) Ind. value added (% of GDP) 

1 CO2 emissions (metric tons per capita) CO2 per capita 

3 Feed-in tariff (incl. premium payment) Feed-in tariff policy 

3 Net metering Net metering policy 

3 Tradable REC Tradable REC policy 

3 Capital subsidy, grant, or rebate Fiscal Incentives policy 

3 Public competitive bidding Public Financing policy 

1: WDI; World Development Indicators (World Bank) 

2: GFDD: Global Financial Development Database (World Bank) 

3: GSR: Global Status Report (Renewable Energy Policy Network for the 21st Century) 
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Method 

This paper investigates the relationship among share of renewable electricity generation, FD 

according to different income levels. Panel data model for 93developed and developing data from 

19878 to 2014. The researcher takes into account homogeneous sample to reflect differences in 

different income levels, geographic levels, FD levels, RE expansion. Consequently, this helps to 

prevent any group of countries on controlling on the results causing biased results. This study 

includes 34 high income levels, Sample (2); 27 indicate to Upper Middle Income countries and 

Sample (3)10 indicate to Low Income countries & 12 Lower Middle Income countries. 

According to the literature review and the different hypothesis, this study relied on [18] where 

general model as in equation (1). 
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Figure 1: Structure of the methodology 

 
Following [19-20], the study is relied on panel analysis with a fixed effects identification strategy. 

Share of electricity generation is one of types of RE deployment measurements. An index for the 

production of electricity from RE sources has been used contained (solar energy, wind energy, 

geothermal energy, as a percentage from the total production, excluding hydro energy).  By 

contrast, FD is one of the following: Equityi,t, Crediti,t, or Overalli,t. The expansion of RE 

installation may depend not only on the financing environment, but also on the economic level 

for each country. The variables affected RE technology should be controlled. Economic growth 

may be positively correlated to RE development. Hence, per capita GDP for each country is used 

as a control variable. Foreign direct investment (FDI) is measured as net inflows of capital. 

Specifically, the transition to RE technologies requires high amount of investment and 

restructuring economic sectors. Therefore, Co2 emissions (metric tons per capita) are used as a 

control variable. Finally, value added as a percentage of GDP is used as a control variable to 

view heterogeneity between countries. All these control variables data is obtained from WDI 
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database. Specifically, the linear model of the FD and RE development relationships is expressed 

in equation (2): 

tit524it3c2it1ioit uλiVAβCOβFDIβGDPβFDββRE
itit

                     (2) 

itRE :  Dependent variable, percentage share of renewable electricity generation 

itFD :  Independent variable (It is the level of financial development), the study relied on 

six indicators to describe FD.  Three indicators were used to express the credit market 

development and the other three indicators for the description of stock market development.  

oβ :  Constant of the equation 

51 ββ  : Regression coefficient 

t :  Time period from 1978 to 2014 

I :  Sample of countries used is equal to 93 comprised developed and developing 

countries 

tu :  Error level (term) 

λ :  Country fixed effect that absorbs country-specific features. 

The sign and significance of β are checked to examine FD effect on the growth of renewable 

sectors. If β is significantly positive, the equity (credit or overall) market development is 

associated with disproportionately faster growth in renewable sectors that are highly dependent 

on external financing. Additionally, the signs of β2: β5 is expected to be positive. 

 

RESULTS AND DISCUSSION  

From Table 2, the analysis of correlation from degree 0 between the variables of the study is 

investigated by using bivariate correlation. It shows analysis of the variables from degree zero. 

By using bivariate correlation, it allows the preliminary examination of the supposed relationship. 

The study describes demonstrates effects of financial composite index of FD on RE deployment.  

The most control variable related to RE is industrial value added % of GDP with correlation 

coefficient - 17.8%. The second and third control variables relates with RE are per capita GDP 

and FDI as % of GDP with 15.4% and 8.7% respectively. The fourth control variable that relates 

with RE is per capita Co2 emissions with - 5%. Finally, per capita Co2 emissions is the least 

control variable related to RE. Finally, in case of correlation coefficients between independent 

variables don't exceed 62%, it means correlation coefficient was in between weak and 

intermediate relationship. It is good for the model for not occurrence of multicolinearity problem. 
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Table 2: Correlation matrix between variables 

 

Table 3: Effects of financial composite index of FD on RE deployment 

Dependent Variable: Electricity prod from renewable sources (% of total) [in first difference]  

Methods: 1way-Fixed effects with white cross-section standard errors. 

 

1: Sample (1); indicate to Low & Lower Middle Income Countries 

2: Sample (2); indicate to Upper Middle Income Countries 

3: Sample (3); indicate to High Income Countries. 

Table 3 illustrates estimation of overall FD indicator and RE according to income levels. Reg 1 

views the composite index that includes the six variables of credit market and stock market. 

Subsequently, it contains six variables of FD. As shown in table 3, the effect of composite index 

of FD on RE generation on the income levels. Reg 1 confirms the acceptance of the main 

hypothesis of the study that overall FD has positive impact on RE generation at 1% significance 
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level. An increase of overall FD index % GDP with 1% leads to 3.45% increase of RE generation.  

Subsequently, evolution of FD leads to the expansion in RE that depends mainly on credit market 

which has dominance of FD.  At low and lower middle income countries, an increase of 1% 

overall FD index leads to an increase of RE generation of 3.45%.  Regarding the upper middle 

income countries, the increase of overall FD index with 1% cause to the increase in RE generation 

with 4.22% then increases to 5.52% in high income countries. Lastly, the high value of coefficient 

of determination adjusted of the four regressions in the fixed effect model. It interprets about 

more than 38% of the changes in RE generation. According to Durbin Watson (DW – Statistic) 

confirms nonexistence of serial correlation from degree (1) between residuals. DW – statistic 

calculated is around two and its more than the tabulated value. Fisher test shows the acceptance 

of the alternative hypothesis with the existence of statistical significance for the four regressions 

used at significance 1% level. But regarding, control variables in Reg (1) to Reg (4), it is clear 

that they coincide with some of what confirms the stationary and stability of the results of these 

variables regardless adding new variables in the model. The four regressions confirm the 

existence of positive impact of per capita GDP on RE generation. According to the Kuznets 

Curve, the increase in economic development and national income enhances structural change in 

industries and services. In addition to the increase of environmental awareness, technological 

improvement, environmental laws which decreases the pollution levels. Thus, as the income 

levels increases, it encourages the reduction of pollution through the dependence on RE 

resources. Per capita Co2 emissions confirm the results of the regression model through the U 

curve. The per capita Co2 emissions has negative relationship on RE at law levels of pollution 

whereas it has a positive relationship at high levels of pollution. At low levels of pollution, it 

leads to inaction of countries for applying RE especially of it requires high investment costs and 

restructuring economic sectors to cope with new sources for energy. On the other hand, the 

negative effect of FDI as a percentage of GDP on the RE generation at 1% significance because 

of the FDI is not interested with the environmental issues. Consequently, it depends on fossil fuel 

because it has low cost and the stability of its technology in comparative to RE. Finally, the five 

policies have positive impact on the RE generation according to the four regression models. 

Regarding, feed in tariff has high impact on the expansion of RE in comparison to the other 

policies in the sample. 

Conclusion, recommendation and perspectives 

An economy's sustainable growth depends on the development of RE sectors. This study 

examines whether financial market development promotes the deployment of RETs. Using Panel 

data fixed effect model for 93developed and developing data from 1978 to 2014.Our empirical 

findings show the importance of the FD on  the expansion of RE. Consequently, this is consistent 

with the hypothesis of the study and economic theory. Composite index includes six variables of 

FD positively impact RE expansion. At low and lower middle income countries, an increase of 

1% overall FD index leads to an increase of RE generation of 3.45%. Regarding the upper middle 

income countries, the increase of overall FD index with 1% cause to the increase in RE generation 

with 4.22% then increases to 5.52% in high income countries. Per capita GDP positively affect 

RE expansion. According to Kuznets curve, increase in economic growth leads to structural 

changes in industries to decrease pollution. Per capita CO2 emission takes U shape curve as it has 
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negative impact on RE at low levels of pollution and vice versa. Hence, countries with low levels 

of pollution causes to inaction of government for RE as it requires huge investment and 

restructuring economic sectors and vice versa. Industrial value added positively affects RE 

development as increase in manufacturing, income pushes the society for restructuring to RET. 

Our results suggest that improvements in financial sectors are a significant determinant of RE 

deployment. This has important implications for policy makers, who should design institutional 

mechanisms with easier access to financing for firms in the RE sectors. Thus, we suggest that 

future studies can add other financial development variables that may influence RE development. 

Analyzing the impact of FD with another country group may provide different results. In 

addition, we have time limitations since the most current data related to RE consumption in the 

World Bank database is available until 2015. The main conclusion is that FD may become a 

critical factor to stop global climate change if countries allocate funds to environmentally friendly 

through policies and strategies. 
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