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The impacts of financial development on green and non-green energy consumption: 

Empirical evidence from OPEC countries 

Abstract 

This paper aims to examine the impact of financial development on green and non-green energy consumption in 

the Organization of the Petroleum Exporting Countries (OPEC) over the period of 1990–2015.The data was 

collected from the Green Growth Knowledge Platform Database and the World Development Indicators (WDI) of 

the World Bank for 14 OPEC countries over the period of 1990–2015.We used two different proxies for financial 

development: (1) domestic financial development, measured by domestic credit in the private sector as a 

percentage of gross domestic product(GDP), and (2)foreign financial development, measured by the foreign direct 

investment (FDI) stock as a share of GDP. The main model developed three hypotheses; the first two were sub-

hypotheses that characterized green energy through proxies: access to improved sanitation and access to 

electricity. The third hypothesis was anon-green (brown) energy proxy using CO2 emissions per capita. All three 

hypotheses used five control variables: by GDP per capita, urbanisation/total population ratio, oil rent/GDP ratio, 

investment/GDP per capita ratio and trade openness. In order to evaluate these hypotheses, we used the 

instrumental-variable (IV) approach with a fixed effect option to control for both endogeneity and heterogeneity, 

and we used the lags of the independent variables as instruments for financial development, as lagged variables 

are arguably exogenous. The impacts of financial development on environmental quality varied between foreign 

direct investments (foreign financial development) and the domestic credit ratio (domestic financial development). 

Our main results suggest that FDI degrades environmental quality in OPEC economies, and FDI represents a source 

of pollution by increasing CO2 emissions per capita (non-renewable) by about 0.0224% and decreasing non-

renewable energy consumption variables. In other words, FDI’s non-renewable and renewable relationship 

supports the non-green growth hypothesis. 

Keywords Financial development, Green energy consumption, Non-green energy consumption, behavior of energy 

economics, OPEC countries 
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1. Introduction  

In the present era of hyper-globalization, multinational corporations (MNCs) can trade and 

expand their activities all over the world. The impact of the development of world trade is 

evident in the financial sector, which includes foreign and domestic investments (Sadorsky 

2010). Moreover, foreign investments supplement domestic investments, enhancing the 

financial sector through the transformation of many positive external factors for investments, 

such as technological transformations and the introduction of new knowledge (Hasanov and 

Huseynov 2013).This effective financial development positively contributes to the creation of 

environment-friendly projects at low cost (Esso 2010). Moreover, foreign investment also 

contributes to bringing innovative technology to local markets where companies are working 

to reduce energy use (Fotourehchi2017). However, the view states that foreign direct 

investment could be a means of spreading clean industries, which could affect the 

environment, especially in emerging countries whose economiesarecharacterized by low 

growth (Rafindadi and Ozturk 2017). In addition, some foreign firms manipulate technology 

and do not sharetheir technological techniques. 

Arevolution in financial development has taken place in most economic sectors, including the 

energy sector. The energy sector in any country is considered as one of the key drivers of the 

growth of its financial and economic sectors (Fang 2011). The process of production requires 

more energy consumption, especially at the early stage of economic growth, which, in turn, 

affects the level of energy consumption and the goods provided to the end customer (Lee and 

Chiu 2013). 

Hence, financial development holds two different perspectives on energy consumption (Tugcu 

2013). The first view deals with efficient growth through financial intermediation. This view 

supports increasing investment opportunities by providing loans to individuals and companies 

(Christopoulos and Tsionas 2004). In this case, the purchasing power of the consumer 



increases, which allows them to buy durable goods (hard items), including machinery and 

equipment, increasing energy consumption (Kalyoncuet al. 2013). This increase in energy 

consumption, in turn, produces carbon dioxide (CO2) emissions that pollute the environment 

in various forms (Karanfil 2009). 

In contrast to the above argument, the evolution of financial institutions and capital markets 

provides countries with opportunities to lend money in the field of energy (Bhattacharya et 

al., 2016). This lending formularizes the financing structure of the debt and equity of 

companies, which are considered as sources of financing for green energy projects 

(Kalyoncuet al. 2013). 

Financial development focuses on how to reduce energy consumption by using substitutes for 

energy (Kalyoncuet al. 2013). At the same time, it measures the ability to lend money to 

companies in the energy sector, which increases energy use (Leitão2014). As per the two 

views discussed earlier, it is clear that the impact of the financial development sector on 

energy consumption is still ambiguous. This ambiguity requires more investigation. 

This study aimed to investigate the impact of financial development (measured by domestic 

and foreign investment) on green and non-green energy in 14 members of the Organisation 

of the Petroleum Exporting Countries (OPEC) between 1990 and 2015. Utilizing the Green 

Growth Knowledge Platform Database (2019) and the World Development Indicators (WDI) 

of the World Bank Database(2018), this empirical study estimated the models using panel data 

techniques, which take into consideration issues of heterogeneity, endogeneity and 

multicollinearity. Moreover, this study has analysed the topic more broadly than previous 

studies, such as the one by Rafindadi and Ozturk (2017), which indicated a scenario for 

maximizing growth in the economy, which require large-scale energy consumption to 

maximize investments in the future. Therefore, the size of energy consumption should be 

determined by the market (Tugcu 2013). Opponents of this view hold that there is no 

consistent relationship between financial development and energy consumption through the 

economic index because the gross domestic product (GDP) measures the economic activity in 

society and links economic activities through different methods in different countries (Al-

Mulali and Sab 2012). This economic indicator, therefore, has a low correlation in determining 

factors affecting energy consumption (Islam et al. 2013). In other words, infrastructure 

investments can have the greatest impact on energy consumption (Jebliet al.2016). 

The OPEC region is an interesting case because OPEC countries are more open to economic 

problems related to energy and climate, so they always try to reduce the burden of production 

phases through the use of technology. Furthermore, OPEC countries do not only take into 

account the increase in the efficiency of fossil fuel production but also interfere with 

alternative energy supply methods. From this perspective, it is important to study the OPEC 

countries' vision (environmentally friendly) of renewable and green energy consumption. 

According to another perspective, financial growth in most countries of the world remains 

unstable due to dependence on fossil energy sources (oil, gas and coal) (Jebliet al. 2016). This 

instability comes from the high dependency of countries on imported energy sources, which 

are constantly changing in price on the global market (Karanfil 2009). This constitutes a 

negative shock to countries, such as the OPEC countries, in the field of exporting, which 

depends heavily on the revenue of these countries (Tugcuet al.2012).  

This study contributes to the existing empirical literature in two aspects. First, to the best of 

our knowledge, this paper is among the pioneering studies that test the impact of financial 

development on green and non-green energy consumption using two different proxies of 

financial development: foreign and domestic indicators. Second, this empirical work is the first 

that considers the oil-rich region: OPEC economies, because these countries relay mainly on 



and use non-renewable energy (oil and petrochemicals). Therefore, this study sheds a light on 

the importance of using environmentally-friendly equipment to extract oil and befitting from 

the other clean production factors. The paper highlights that sustainability requires a 

comprehensive approach linking environmental protection with economic, financial and social 

growth. Therefore, the environment and green growth alone should not distract attention 

from other major global challenges. 

The main findings of the current study are that the impacts of financial development on 

environmental quality vary between foreign direct investments (foreign financial 

development) and the domestic credit ratio (domestic financial development). Our main 

results suggest that foreign direct investment (FDI) degrades environmental quality in OPEC 

economies, and FDI represents a source of pollution by increasing CO2 emissions per capita 

(non-renewable) by about 0.002% and decreasing non-renewable energy consumption 

variables. In other words, FDI’s non-renewable and renewable relationship supports the non-

green growth hypothesis. The findings of this study can contribute to understanding the most 

effective operations of financial institutions to achieve sustainable development. The results 

of the study may also reinforce the national strategies of each country and reduce the 

challenges facing OPEC countries in improving energy use while considering globalization. This 

requires attention to the field of technology, which must be carefully considered to achieve 

financial and economic services in a clean environment. 

The policy implications of energy efficiency have increased recently due to increased 

economic activity and globalisation. According to the International Energy Agency (IEA, 2009), 

energy demands are showing a predicted growth rate of 1.8% between 2005 and 2030. This 

development in the power sector was forced by globalisation in the OPEC energy markets, 

with technology developing efficiently and effectively in the private sector and complicating 

competition (Shahbazet al. 2010). The privatization of capital investments in emerging 

countries has been strong in the energy sector to varying degrees, resulting in considerable 

competition in these private sectors (Tugcu 2013). The privatization of capital investments 

depends on income, as Alvarado et al. (2019) explained; in low-income countries, there is a 

causal relationship between renewable energy and real production. The study recommended 

that high-income countries look for alternative sources of energy to achieve sustainable 

growth. All countries should encourage the use of clean energy, which contributes to 

economic growth. Dong et al. (2019) focused on the sustainability of the social and economic 

sectors with a view to the importance of the energy sector. The results of the study did not 

find any evidence of a non-linear relationship between them, but there is still a need to find 

sufficient and reliable energy inputs to maintain sustainable economic development. 

Dergiadeset al. (2013) pointed to new ways of realising energy efficiency in the environment 

by creating energy protection policies. These results are of value, as revealed by the 

unidirectional linear relationship with the nonlinear causal links that extended from beneficial 

energy use to economic growth. 

This study is structured as follows: after this introduction, section 2 critically reviews previous 

studies on the financial development-energy relationship. Section 3 presents the data and 

methodology of this study, while the empirical results, including diagnostic tests and a 

discussion of the results, are reported in section 4. Finally, section 5 provides conclusions and 

policy implications. 

2. Literature Review 

The impact of financial development on energy demand can have several effects: a direct 

effect, a business effect and a wealth effect. For the direct effect, the development of the 

financial system eases the ability of consumers to borrow money to buy big-ticket items, such 



as automobiles, houses, refrigerators, air conditioners and washing machines. These kinds of 

goods typically require higher energy consumption, which can influence a country’s overall 

demand for energy (Furuoka 2015; Sadorsky 2011; Mahaliket al. 2017). 

Moreover, financial development can affect energy through the business effect. Having a well-

managed financial market in an economy helps provide capital for firms at low cost, which 

leads to the expansion of existing businesses or the establishment of new plants. Furthermore, 

this process leads to a higher demand for energy (Sadorsky 2011; Dumrul 2018). Meanwhile, 

positive stock price growth affects customers and the business sector through increasing 

wealth, which is considered to be the main objective of organizations (Odusanyaet al. 2016). 

Based on these analytical channels, financial development positively affects energy use.  

Technology plays a prominent role in influencing energy consumption, leading to the first step 

of financial development (Shahbaz et al. 2017). The financing of renewable energy projects is 

effectively influenced by the efficient regulation of financial management and financial 

markets that offer financing capital for green renewable energy. The industrial companies also 

seek to obtain loans at low costs to create a friendly environment for financial development 

(Shahbaz et al.2017; Dumrul 2018).  

In addition, DI can be integrated with harmony with local companies in creating advanced 

technology for the labour market, which, in turn, has a negative impact on energy 

consumption (Chang 2015; Shahbaz et al. 2017). In other words, modern financial 

management seeks to develop its operations to reduce energy consumption and reduce cost 

through effective stimulation of the use of advanced technologies and low energy use 

(Shahbaz et al. 2017). This argument was proved by Mielnik (2002), who found a negative 

correlation between foreign investments in the energy sector and the energy density of 

companies. This finding was confirmed by diagnosing financial development in companies and 

stimulating the efficient use of energy (Islam et al. 2013). 

Financial development may play an important impact in reducing energy consumption by 

deploying renewable energy. The staged financing from financial institutions encourages high-

tech business. As financial institutions can reliably commit to offering additional financial 

support for the development of projects, financial institutions are working hard to provide the 

additional financial support required to build these projects. It is also possible, at a critical 

stage of financial development, to convert part of the financing source into innovative 

projects; thus, the financing works efficiently in these projects (Stulz 2000).  

Furthermore, the development of financial credit markets is a smooth way to activate 

renewable energy projects. For example, Kim and Park (2016) explained that the degree of 

development of financial markets in the promotion of renewable energy consumption was 

examined globally. By analysing their results, they found that the renewable energy sector, 

which depends on external financing, is important in the revitalization and development of 

the financial sector. Ji and Zhang (2019) arrived at the same conclusion for the Chinese 

economy. 

Additionally, FDI (foreign financial development) can be a source of innovation that 

encourages energy efficiency. Dyotch and Narrayan (2016), for a panel of 74 countries 

between 1985 and 2012, explain that foreign investments have been identified and reflected 

significantly on economic performance by improving financial services in reducing energy 

consumption from non-renewable sources of energy. Moreover, the role of foreign 

investments was activated through manufacturing processes that contributed effectively to 

the consumption of renewable energy.  



Although there is no sequential direction for this relationship, as Karanfil (2009) indicates, the 

financial development index affects energy consumption because it depends on energy 

demand. It is clear that previous studies did not address OPEC countries as a sample 

population under the field of green energy. To address this research gap there is a need to 

examine green renewable energy in OPEC countries. The difference between the current 

study and previous international studies is that this study compares two proxies: domestic 

and foreign investment and green and non-green energy consumption. Therefore, this study 

examines the effect of domestic and foreign financial development on the green and non-

green energy consumption through a comparative study of the selected 14 OPEC members 

applied IV estimators for the 14 OPEC countries. Specifically, the present study covers the 

research gap through three main hypotheses: (1) domestic-foreign financial development and 

green energy consumption, measured by improved sanitation; (2) domestic-foreign financial 

development and green energy, measured by access to electricity; and (3) domestic-foreign 

financial development and non-green energy, measured by CO2 emissions per capita.  

3. Data and Methodology 

This study examines the impact of financial devlopment on green and non-green energy 

indicator across a panel of 14 oil-dependent economies in OPEC: Algeria, Angola, Ecuador, 

Equatorial Guinea, Gabon, Iran, Iraq, Libya, Nigeria, Qatar, the Republic of the Congo, Saudi 

Arabia, United Arab Emirates and Venezuela (Kuwait is the only excluded country). The data 

was collected from the Green Growth Knowledge Platform(GGKP)  Database (2019) and the 

WDI of the World Bank database(2018) from 1990 to 2015. One of the justifications for 

choosing the study period between 1990-2015 is that OPEC countries that the collapse in oil 

prices were divided into four phases during the study period 1990-2015, which are 1980-1981, 

the period 1990-1991, the period 2008-2009 and finally in 2014. It was noted that from the 

first and last phase period are common in the economic reason’s conditions, including the 
increase in US oil production, shifts in OPEC strategies and goals, a decrease in geopolitical 

risks and a noticeable increase in the dollar.After each period of decline and stagnation led to 

an economic and financial recovery, as the increase in oil prices after 1992, 2009 and 2015 led 

to the extraction of oil in unconventional methods and easier financing terms, which led to a 

recovery in aggregate demand and a gradual rise in oil prices. OPEC is trying to adapt to the 

changes, despite the lack of legal force to allow it to interfere in the market conditions. 

OPEC countries characterized by a strong recovery in the oil market during the 1990s, and the 

market became more integrated and was marked by a revolution of communications and 

entering globalization. Interest in climate change began in this period, and countries became 

greatly interested in them because of their economic and financial impacts on financial 

development.  

With the entry in 2000, oil prices were characterized by stability in OPEC countries as a result 

of innovation and a new mechanism that contributes to relative stability until the first five 

years until 2005, unless speculation and the market stayed in another direction, unless the 

prices rose in the crude oil markets and was used at this stage as part of the assets and 

extended that rise Until 2008, and then saw a significant decrease due to the global financial 

crisis and economic recession. Since 2008, OPEC countries have focused on sustainable 

development and the green environment as basic directions that they seek to achieve. 

However, the trend has increased for member states to adopt the same strategy. With the 

entry into the year 2010, the risk increased in the oil market and instability in the financial 

system has an impact on the economies of countries, including social instability, which 

affected the demand for oil and until 2015, but OPEC countries tried to keep the market 

balanced and then continued to drive growth and transformation from 2014 Demand growth 



has increased, interest has appeared in environmental problems, and we are always looking 

for more cooperation between consumers and producers outside OPEC.  

The financial development also appears by increasing the strength of the local currency of oil 

in countries that are not pegged to the dollar, and thus demand decreases in those countries 

and increases the supply of producers, which limits all cost disruptions to the local currency. 

Also, OPEC has attempted to change its policy from trying to raise its prices to price differences 

to target relative stability in the market share. Thus, OPEC countries witnessed, away from the 

four decline periods, an increase and growth in financial liquidity, which contributed to the 

development of countries and the infrastructure. The financial recovery also appeared 

through the attempt of OPEC countries during the recovery periods to motivate non-

traditional suppliers to reduce their production. In statistical numbers, the GGKP (2019) and 

WDI (2018) reports shows that the oil production increases to reach 74 million barrels/day in 

2014 as 0.8 %; non-conventional oil production increased by 4%, World oil demand increased 

by 1.2% concentrated on middle east and china as well as exports of products petroleum 

countries increased 1.5% over 2013.  

Consistent with recent literature, we used two different proxies for financial development. 

The proxy for domestic financial development was measured by domestic credit in the private 

sector as a percentage of GDP (Sadorsky 2010; Sadorsky2011), this variable has been used to 

represent financial development. This variable reflects financial intermediaries and their 

acheivemnets in developing private markets. This variable was collected from the World Bank 

WDI dataset(2018). 

The second proxy, for foreign financial development, measured by the FDI stock as a share of 

GDP (Sadorsky 2010; Sadorsky 2011).FDI reflects part of the capital and retained earnings held 

by a company on the side of its holdings in addition to the liabilities of the parent company. 

We normalized these stocks to GDP (FDI stock inflow/GDP). 

We categorised the main dependent variables into two groups, using green energy as a proxy 

for green economic growth and brown energy for non-green growth. We used CO2 emissions 

per capita as a measure of non-green energy use; this variable is usually used as an indicator 

for the pollution level in an economy. CO2 emissions are generated from the use and burning 

of fossil fuels and cement. This variable was extracted from the GGKP (2109). For the green 

growth indicators, we utilised two proxies: access to improved sanitation and access to 

electricity.  

Green Growth Knowledge Platform Reports (2019) divide the environment quality of life 

indicators to access to electricity, improved sanitation; population exposure to air pollution 

and access to improve water. In this study we used two proxies:  access to electricity, access 

to improved sanitation; as a green indicator to improve the quality of life and depend on social 

economic factor and analysis the social human well-being to decrease the inequality in the 

future to have resources with less environmental risk. The selection of these variables is 

consistent with previous studied such as Mihelcic et al. (2017) ;Weststrate, et al. ( 2019) ; 

UNCTAD secretariat. (1999) Mensah J. (2019). The other variables GGKP (2019) refer to 

environmental and resource productivity indicators as CO2 emissions per capita and carbon 

productivity. The study used CO2 emissions per capita proxy as non-green growth or brown 

energy; this variable used in Shafiei and  Salim ( 2014); Long et al. (2015); Khan et al. (2020); 

Awodumia  and. Adewuyib  (2020) which pointed that non-renewable energy increase 

CO2 emissions and as recommendations show to reduce use of non-renewable energy and the 

climate changes. Furthermore, the main contributors show that the level of pollution increase 

in non-renewable energy which lead to increase CO2 emissions. This enhanced to negative 

economic growth compare with renewable energy. 

https://www.liebertpub.com/doi/full/10.1089/ees.2015.0334
javascript:;
https://www.sciencedirect.com/science/article/abs/pii/S0301421513010872#!
https://www.sciencedirect.com/science/article/abs/pii/S0301421513010872#!


The definitions of these variables are reported in Appendix 1, and the data was collected from 

the GGKP Dataset (2019). Five control variables were used following recent studies on 

financial development determinants: urbanisation, oil rents, economic growth, investment 

and trade.  

Appendix 2 provides descriptive statistics for all variables under study over the sample period. 

As shown in Appendix 2.B, FDI negatively correlated with CO2 emissions and improved 

sanitation and positively correlated with renewable consumption. Furthermore, FDI also 

positively correlated with oil rents, investment and trade, and the highest correlation 

coefficient was found with trade. This result implies that the FDI flowing in these countries 

was vertical and mostly in the oil sector. In contrast, the findings of the correlation show that 

credit positively correlated with CO2 emissions and improved sanitation but not with 

renewable consumption. Besides, the correlation results indicate that credit had a positive 

correlation with urbanisation and economic growth and a negative correlation with oil rents 

and trade, which means that domestic credit, was negatively correlated with two important 

determinants of FDI in the selected countries. Moreover, the results of the correlation indicate 

that FDI and credit had a negative association.  

Due to the inability of ordinary least squares (OLS) to control for the effect of issues of 

heterogeneity, reverse causality and omitted variables (endogeneity). For robustness, we 

used the IV approach to estimate our model with a fixed effect option to control for both 

endogeneity and heterogeneity, and we used the lags of the independent variables as 

instruments for financial development, as lagged variables are arguably exogenous.  

This study proposes the following model: Gr𝑖,𝑡′ = 𝛽0 + 𝛽𝑖,𝑗FD𝑖,𝑡′ + 𝛽𝑖,𝑗X𝑖,𝑡′ + 𝜐𝑖 + 𝜀𝑖,𝑡  

Where Gr𝑖,𝑡′ indicates our dependent variables, namely, green growth measured by access to 

improved sanitation and access to renewable electricity, and non-green growth measured by 

CO2 emissions per capita.FD𝑖,𝑡′  refers to financial development variables measured by 

domestic credit as a share of GDP and the Foreign direct investment stock(FDI)/GDP ratio, 

andX𝑖,𝑡′ is a vector of our control variables, including by GDP per capita, urbanisation/total 

population ratio, oil rent/GDP ratio, investment/GDP per capita ratio and trade 

openness.𝜐𝑖represents country-specific effects, and 𝜀𝑖,𝑡 is the error term. This study applied 

the Im-Pesaran-Shin (IPS) panel unit-root test for all variables to avoid spurious regression. Im 

et al. (2003), assume all panels have the same autoregressive parameter, which allows 

relaxing the assumption The IPS test, allowing for heterogeneous panels with serially 

uncorrelated errors, assumes that the number of periods, T, is fixed, so IPS does not require 

balanced datasets. The null hypothesis of IPS is that all panels contain a unit root. 

Table 1 show that the results of the IPS unit-root tests, which present P-values, were more 

than conventional significance levels at the first difference. Hence, this result indicates thatall 

variables were stationary at the first difference. In other words, this means that all variables 

were integrated of order one I (1). Therefore, these variables had a long-run relationship. 
 

Table 1: IPS unit root test. 
Variable level 1st difference 

CO2E -0.640 -11.62*** 

FDI 3.84 -4.48*** 

URB 2.452 -6.96*** 

OILR -1.54 -9.86*** 

PGDP 2.736 -4.83*** 

INVS 1.15 -7.23*** 



TRD -0.55 -8.464*** 

CREDIT 0.622 -4.8686*** 

AISANIT -0.425 -11.20*** 

ATE 0.913 -6.940*** 

Source:STATA. Version 15 output, Standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.1 

4. Empirical Results and Discussion 

In Table2, we present the results of the IV for domestic financial development (credit/GDP 

ratio) and foreign financial development (FDI) /GDP) ratio, along with the five control 

variables: urbanisation/total population ratio (URB), oil rent/GDP ratio (OILR), GDP per capita 

(PGDP), investment/GDP ratio (INVS) and trade openness (TRD). From the first specification 

of the results, where the dependent variable of the non-green growth indicators was CO2 

emissions per capita, the effect of FDI appeared positive and statistically significant at 1%. A 

1% increase in the FDI ratio was linked to a CO2 emission increase of 0.022 units according to 

the first model (2.1). Regarding the control variables, the effects appeared to have statistical 

significance at 1%, except for the investment/GDP ratio, which was significant at 5%. Our 

findings suggest positive effects of economic growth, oil rent and investment on per capita 

CO2 emissions, but negative effects for both urbanization and trade openness. 

                         Table 2: Financial Development and Non-Green Growth Indicator (CO2 emissions (CO2 E) ) 

 (IV-FE) 

(2.1) 

(IV-FE) 

(2.2) 

VARIABLES CO2 CO2 

FDI 0.0224***  

 (0.00773)  

URB -0.139*** -0.138*** 

 (0.0313) (0.0318) 

OILR 0.0273*** 0.00735 

 (0.00921) (0.0110) 

LogPGDP 1.272*** 1.142*** 

 (0.165) (0.165) 

INVS 0.0248** 0.0174 

 (0.0111) (0.0113) 

TRD -0.0243*** -0.0164*** 

 (0.00548) (0.00521) 

CREDIT  -0.0144*** 

  (0.00467) 

Cragg- Donald Wald F-stat 

Sargan test 

151.837 

5.886 

(0.1186) 

 

207.365 

5.419 

(0.1436) 

Observations 250 256 

R-squared 0.466 0.449 

Number of id 13 13 

                  Source: STATA. Version 15 output, Standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.1 

From the second model 2.2, where we estimated the impact of domestic financial 

development on CO2 emissions, we concluded that credit had a negative and statistically 

significant impact (at a 1% level) on CO2 emissions. An  1% increase in the credit ratio led to 

an increase of 0.0144 units in CO2 emissions. In terms of the impact of the other variables on 

CO2 emissions, we found consistent results with 2.1, except for oil rent and investment/GDP 

ratio, which looked to be statistically insignificant. 

In summary, a 1% increase in economic growth led to an increase in per capita CO2 emissions 

by 1.142 units to 1.272 units. A 1% increases in the oil rent ratio led to an increase in CO2 

emissions by 0.00735 units to 0.0273 units, while a 1% increase in the investment ratio led to 



an increase in CO2 emissions by 0.0174 units to 0.0248 units. Meanwhile, a 1% increase in the 

urbanisation ratio led to a decrease in CO2 emissions by 0.138 units to 0.139 units, and a 1% 

increase in the trade ratio led to a decrease in CO2 emissions by 0.0164 units to 0.0243 units. 

Therefore, a policy of increasing transparency and predictability in financial development over 

green growth is essential in policy formulation and implementation (Chang, 2015; Jebli et al., 

2016). These policies also affect future increases in CO2 emissions due to increased industrial 

density. We noted that the OPEC countries focused on the agreements of both oil and natural 

gas to try to increase the growth of green and non-green energy, taking into account the 

requirements of a clean environment (OPEC Report, 2019). There are oil-producing Arab 

countries, such as the Gulf countries, that get high returns compared to non-producing 

countries, but they all work within the framework of an international agreement to maintain 

a green-friendly environment to reflect a positive picture of economic and social 

development, especially with regard to the diversification of local infrastructure (Yazdi and 

Shakouri 2017). 

Table3 shows the results of the second specification, where the green growth indicator was 

renewable consumption (access to electricity) and using two models. The first model 

estimated the impact of foreign financial development on access to electricity, and the second 

estimated the impact of domestic financial development on access to electricity by utilising 

the IV. The findings confirm the negative impact of foreign financial development on the green 

economy, as the effect of FDI was shown to be negative and statistically significant at a 1% 

level of significance, where a 1% increase in FDI ratio drove a decrease in the renewable ratio 

of 0.153%. 

Based on the results of models 3.1, we found that economic growth had a negative and 

significant effect at a 10% level of significance on renewable energy; the same effect was 

found for the urbanization ratio but was significant at 1%. The results also revealed that the 

investment/GDP ratio has a statistically positive effect on renewable energy at a 5% level of 

significance. However, the other determinants, oil rent and trade, seemed to have 

insignificant impacts on access to electricity.  

The results related to domestic financial development are reported in models 3.2, the findings 

indicate that credit had no significant effect on access to electricity. Concerning other 

regressors, the findings of the IV estimation (model 3.2) indicate that each of the variables 

had an insignificant effect on access to electricity except for urbanisation and investment/GDP 

ratio.  In sum, a 1% increase in urbanisation and economic growth reduced access to electricity 

by 1% to 1.078% and by 1.440%, respectively. Further, a 1% increase in investment may 

increase access to electricity by 0.112% to 0.139%. 

The enhancement of green growth through access to electricity has led to increased 

forecasting of oil demand, predicting an increase in demand of 30 million barrels per day 

(MB/day) by 2025 (Rafindadi and Ozturk 2017). Oil demand in Asia about 200 million barrels 

while by 2025, may have risen by 17 MB/day. Although growth is rising in this region, OPEC 

countries will remain the dominant consumers of oil (OPEC Report, 2019). For example, the 

United States will continue to use around five times as much energy per person as China 

(Fotourehchi 2017). 

Most of the new demand will be met by non-OPEC countries in the short and medium-term, 

while OPEC will meet this demand in the long term (OPEC Report 2019). According to 

forecasts, OPEC production, including natural gas liquids, will reach 54 MB/day by 2025 (OPEC 

Report 2019). However, until then, non-OPEC countries will remain responsible for the bulk 

of global production (Chang 2015).OPEC countries aim to diversify their energy sources and 

use more environmentally friendly sources than firewood and coal to obtain electricity, which 



negatively affects the green environment. As part of the National Action Plan for the 

Adaptation to International Development Programs, OPEC countries are trying to strengthen 

the capacity of national authorities to plan and implement an integrated approach to energy 

development and environmental management (Zeren and Koc 2013). 

                          Table 3: Financial Development and Green Growth Indicator ( Access to Electricity (ATE) ) 

 (IV-FE) 

(3.1) 

(IV-FE) 

(3.2) 

VARIABLES ATE ATE 

FDI -0.153***  

 (0.0396)  

URB -1.078*** -1.000*** 

 (0.156) (0.163) 

OILR 0.0650 0.0872 

 (0.0449) (0.0550) 

LogPGDP -1.440* -1.354 

 (0.837) (0.856) 

INVS 0.112** 0.139** 

 (0.0562) (0.0589) 

TRD 0.00536 -0.0400 

 (0.0277) (0.0270) 

CREDIT  0.0154 

  (0.0237) 

Cragg- Donald Wald F-stat 

Sargan test 

 

 

133.405 

1.405 

(0.7043) 

195.468 

2.607 

(0.4563) 

Observations 237 242 

R-squared 0.452 0.348 

Number of id 13 13 

                        Source: STATA. Version 15 output, Standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.1 

Table 4 reports the results of the third specification where the green growth indicator was 

access to improved sanitation. The table presents the results of two models: 4.1, 4.2. The 

findings of models 4.1 show the impact of foreign financial development on improved access 

to sanitation, while the findings of models 4.2 show the impact of domestic financial 

development on improved access sanitation.  

The results of models 4.1 indicate the negative and significant effect (at a 1% level of 

significance) of FDI on improved access to sanitation, which means that sanitation decreased 

as FDI increased. Furthermore, a 1% increase in FDI decreased sanitation by 0.139%. 

Concerning the other regressors, each was found to be significant except for trade. Further, 

urbanisation, oil rent and investment/GDP ratio had positive effects, and economic growth 

had a negative effect.  

The results of models 4.2 indicate the positive and significant effect (at a 1% level of 

significance) of credit on improved sanitation. A 1% increase in the credit ratio increased 

sanitation by 0.0732%. Regarding other variables, the results of the IV estimation showed the 

significance of all variables at 1%, except for trade, this seemed to be significant at 10%. 

Besides this, these results showed positive effects of urbanisation, oil rent and investment, 

and a negative effect of economic growth and trade.  

In sum, a 1% increase in urbanization, oil rent and investment and economic growth increased 

sanitation by 0.999% to 1.226%, by 0.124% to 0.272% , by 0.168% to 0.254%, and by 3,087% 

to 4,086%  respectively. Further, a 1% increase in trade reduced sanitation by 0.0633%. 



As per the previous results the OPEC Fund aims to improve living standards and infrastructure. 

It has also been asserted by OPEC governments that access to modern energy is essential for 

clean water and sanitation. In 2015, nearly 4.5 billion people did not have access to safe 

sanitation and about 2.1 billion lacked access to safely managed supplies (OPEC Report 2019).  

      Table 4: Financial Development and Green Growth Indicator ( Access to Improved Sanitation (AISANIT) 

 (IV-FE) 

(4.1) 

(IV-FE) 

(4.2) 

VARIABLES SANIT SANIT 

FDI -0.139***  

 (0.0351)  

URB 1.226*** 0.999*** 

 (0.230) (0.232) 

OILR 0.124** 0.272*** 

 (0.0627) (0.0728) 

LogPGDP -4.086*** -3.089*** 

 (1.174) (1.175) 

INVS 0.168** 0.254*** 

 (0.0773) (0.0780) 

TRD 0.000943 -0.0633* 

 (0.0374) (0.0366) 

CREDIT  0.0732** 

  

109.262 

3.579 

(0.3107) 

(0.0323) 

332.036 

6.162 

(0.1040) 

Cragg- Donald Wald F-stat 

Sargan test 

 

 

109.262 

3.579               

(0.310) 

332.036 

6.162                    

(0.1040) 

Observations 261 268 

R-squared 0.273 0.261 

Number of id 13 13 

              Source: STATA. Version 15 output, Standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.1 

4.1 Diagnostic tests  

To check whether our results were consistent and unbiased, we used a range of diagnostic 

tests, focusing on Sargan and Cragg-Donald tests. Our results failed to reject the null 

hypothesis for all models. This confirmed that the instruments were exogenous and not over-

identified. Additionally, by performing the Cragg-Donald test, which examines whether given 

instruments are weak or not. The Wald statistics showed that the instruments were not weak 

since all the statistics were greater than the Stock-Yogo critical values.  

This study checks the slope heterogeneity and dependency among cross-sections. This study 

uses Cross-Section Dependency (CSD) tests popularized by Pesaran (2004). Determining the 

slope heterogeneity and cross-sectional dependency.  We applied the Pesaran (2004) CD test 

for all our estimated models and the results are reported in table.5.  As table 5 shows that the 

null hypothesis, namely; no cross-sectional dependence (De Hoyos and Sarafidis 2006) 

strongly accepted as the probability values are more than 5%.  Therefore, we concluded that 

there is no cross-sectional dependence in our estimations.  

 

 

 

https://www.sciencedirect.com/science/article/pii/S0048969720324621#bb9060


Table5. The Pesaran (2004) Cross-sectional test 

Modle  Pesarans test of cross 

sectional independence 

(Sig. Value) 

Decision 

Model 1. Dependent variable: CO2 emissions per capita 

Independent variable: FDI 1.141 ( 0.0923) No cross-sectional dependence 

Independent variable: Credit 0.827 (0.236) No cross-sectional dependence 

Model 2. Dependent variable: Access to Electricity 

Independent variable: FDI -0.165  (0.8686) No cross-sectional dependence 

Independent variable: Credit 0.992   (0.3210) No cross-sectional dependence 

Model 3. Dependent variable: Access to Improved Sanitation 

Independent variable: FDI -1.354 (0.1758) No cross-sectional dependence 

Independent variable: Credit -0.020 (0.9840) No cross-sectional dependence 

*Pesaran (2004) Null hypothesis: no cross-sectional dependence. 

 

4.2 Discussion of results  

To recap, this paper examines the impact of financial development, measured by both 

domestic and foreign proxies on green and non-green growth indicators for 14 OPEC 

countries, using panel data from 1990 to 2015. IV has been applied to account for 

heterogeneity and endogeneity issues.  

The impacts of financial development on environmental quality varied between FDI (foreign 

financial development) and the domestic credit ratio (domestic financial development). Our 

main results suggest that FDI degrades the environmental quality in OPEC economies and that 

FDI is a source of pollution, increasing CO2 emissions per capita (non-renewable) by about 

0.0224% and decreasing non-renewable energy consumption variables. In other words, FDI’s 
non-renewable and renewable relationship supports the non-green growth hypothesis. These 

findings are in line with several previous empirical studies, such as Acharyya (2009); Lan et al. 

(2012); Lee (2013); Shahbazet al. (2015); Keho (2015) and Koçak and Şarkgüneşi (2018). 

Our results in table 2 explain the financial development, showing that FDI was positive while 

domestic credit was negative on CO2 emissions, and under these results, the five control 

variables were positive except urbanization and trade openness, which were negative. Tables 

3 and 4 show that FDI was negative while domestic credit was positive, even with access to 

improved sanitation or access to electricity, and under these results, the five control variables 

were positive except urbanization, economic growth and trade openness for table 4. The same 

is true for table 3, except trade openness was positive.  

These results can be explained by the benefits and costs that can be transferred to the host 

countries. These results depend on the type of foreign investment, the size of the investment, 

the time to execute the investment, the infrastructure and location of the investment and the 

intensity of local companies in the same sector, as well as human capital, the trading system 

and the degree of economic openness, economic conditions, research and development, 

communications trade legislation and political stability (Mencinger 2003). Foreign investment 

is transferred to host countries depending on the agreements concluded between the 



countries. In general, the benefits and costs vary between the countries. Hence, the positive 

or negative impact of FDI or domestic credit related to other control variables on the host 

countries begins based on many factors. For example, if the technological gap is so strong that 

local investments cannot replicate this technology in the domestic economy and benefit from 

the new knowledge, this will be reflected in negative FDI in the host countries because these 

countries are unable to significantly absorb the modern techniques and methods of the MNCs 

(Chowdhury and Mavrotas 2003). Hence, a poor understanding of technology is a result of 

poor skills in host countries; therefore, developed countries benefit from foreign investment 

more than emerging countries because their human capital has higher capacity and skills to 

benefit from new knowledge (Makki and Somwaru 2004; Khawar 2005). However, developing 

individual skills depends on the individual’s level of education, which affects their ability to 
absorb new knowledge (Li and Liu, 2005). Moreover, the high income of MNCs compared to 

local companies has negative effects on local companies because they cannot compete with 

foreign investments and thus disappear from the market (Hanson 2001; Zhang 2001). 

Infrastructure and the location of the investment also determine the level of transfer of new 

knowledge to host countries. Lack of employment qualifications and mobility among 

MNCscreatesa significant gap in technology absorption in host countries. Other factors, such 

as the lack of research and development (R&D) in host countries and weak communication 

between domestic and foreign companies, contribute significantly to creating a gap that 

makes it difficult for them to benefit from foreign investment (Aitken and Harrison 1999). 

Foreign investment is sometimes reflected negatively on host countries by influencing the 

balance of payments due to the migration of foreign funds to the origin countries (Sen 1998).  

The entry of FDI into the host countries urges domestic investments to moderate prices, but 

this may hurt them through their inability to compete and reduce prices due to the high cost 

of raw materials involved in the production (Pessoa, 2007). As a result, host countries seek to 

increase R&D to enhance their competition with MNCs. This creates another challenge that 

host countries can fail to achieve the healthy competition, making a foreign investment a 

detriment that negatively affects domestic investment. As another factor, laws may lead to 

the inability of foreign companies to compete with local companies, which reduces 

competition, keeps local companies dominant and inhibits the creation of healthy 

competition. This will be reflected positively in domestic investments.  

Attracting foreign companies and investments has a cost to government authorities, 

weakening government support for local companies, which is reflected negatively in their 

performance (Vissak and Roolaht 2005). Also, foreign companies are working to provide credit 

to local institutions at reasonable prices, which these prices negatively affects the local 

financial institutions by decease the credit size; thus, foreign investment has a negative impact 

on host countries (Sylwester 2005). One of the positive effects of the entry of MNCs is the 

abolition of the monopoly of local companies in the provision of goods and services, which 

changes the structure of the national economy (Carkovic and Levine 2002). 

Foreign companies may also include another challenge of host countries as structural changes 

to achieve efficiency, forcing local companies to follow suit, which incurs large costs and leads 

to adopting the privatization policy. This policy negatively affects local companies because 

they cannot meet the quality of the supply, as suppliers from host countries are not attractive 

to foreign companies(Hansen and Rand, 2006). Hence, governments abandon local 

companies; this reflects negative sign by decreasing local investments (Blomström and Kokko 

1998). 



It can sometimes be difficult to implement foreign investment policies in host countries, 

creating economic instability, as well as a sudden influx of capital, leading to increased 

inflation in cash flow (Hansen and Rand 2006(. 

It is also possible to create foreign control over local companies in terms of assets and job 

opportunities, which is negatively reflected in the stability of domestic investments and may 

conflict with local laws. It is often suggested to encourage exports in the host country rather 

than import substitution policy as an explanation for the success or failure of foreign 

investment (Vissak and Roolaht 2005). 

It is well known that OPEC economies are oil-dependent, with around 43% of the world's total 

crude oil. OPEC also possesses 48% of the world’s natural gas reserves. Moreover, these 

countries are developing economies, which means that they lack technologies, especially in 

the oil extraction process. Foreign firms in oil-developing countries (Elheddad 2018), 

therefore, do most of the oil extraction, and the majority of FDI inflows focus on the resource 

sector (Poelhekke and van der Ploeg 2013) and are classified as flowing to non-green sectors. 

Further, our empirical findings provide an indirect indicator of the pollution haven hypothesis 

(PHH) (Poelhekke and van der Ploeg 2015), which famously suggests that developed countries’ 
overseas investments bring polluting industries to developing countries because the 

environmental laws in developing countries are weak, leading to developing countries 

becoming polluters. It also considered in the  PHH theory that FDI is the main reason for 

increased pollution problems in host countries (Hanna 2010; Keller and Levinson 2002). 

Conversely, domestic financial development promotes environmental quality; domestic credit 

to banks leads to lower levels of CO2 and more renewable energy consumption in the OPEC 

area. Based on our IV results, domestic financial development improved the environment by 

reducing CO2 by 0.014% and led to between a 0.02% and 0.05% increase in renewable energy 

consumption. In other words, it supported green (clean) growth. These results are consistent 

with Tamazian and Rao (2010), Yuxianget al. (2011), Karanfil (2009) and Ritiet al. (2017). 

Several possible explanationsliebehind this relationship. For instance, Yuxianget al. (2011) and 

Tamazian and Rao (2010) focused on the fact that a sophisticated and robust financial system 

leads to the adoption of advanced technology with low carbon intensity. Moreover, the index 

of financial development contributes to reducing energy consumption by increasing energy 

efficiency and reducing the cost of borrowing (Karanfil 2009; Ritiet al. 2017). It is now clear 

that the regulatory policy of the financial sector paves the way for sustainable development 

(Rafindadi and Ozturk 2017). It is widely accepted that factors other than the fundamentals of 

the oil market played a disproportionately large role in achieving the movement of extreme 

oil prices in 2008(Chang 2015). Commodities were used as asset classes, and speculative 

movements drove prices (Fotourehchi 2017). 

5. Conclusion and Policy Implications 

This study is an empirical study, which contributes to improving knowledge about the impact 

of green and non-green growth on foreign and domestic financial development. It can 

enhance our understanding of the theory of the pollution haven hypothesis (PHH), which 

suggests that foreign investment increases pollution in the host country, affecting the 

macroeconomic. In addition to the methodological approach, this study has other practical 

implications through its ability to classify energy into two parts to diagnose sophisticated 

environmental complications and their impact on domestic and foreign investments. 

Financial development contributes to the revitalization of all economic sectors, including the 

energy sector. The impact of the energy sector comes from production and economic growth. 



The main motivation for the implementation of this study was to provide a broader analysis 

of the role of the financial sector in improving the growth of green and non-green energy in 

the OPEC countries than has been done in previous studies. To diagnose this effect, we 

collected data from the Green Growth Knowledge Platform Database and the WDI of the 

World Bank database for14 OPEC economies from 1990 to 2015. We applied IV estimations 

under five control variables to make our results robust. We used three hypotheses: (1) 

financial development on green energy growth, measured by access to improved sanitation; 

(2) financial development on green energy growth, measured by access to electricity; and (3) 

financial development on non-green energy growth, measured by CO2 emissions per capita. 

Furthermore, these hypotheses were applied twice, first using domestic financial 

development measured by the private sector as a percentage of GDP and the using foreign 

financial development, measured by the FDI stock as a share of GDP.  

The results for the first hypothesis, domestic-FDI and non-green growth measured by CO2 

emissions per capita, show that FDI appeared positive and statistically significant at a 1% level. 

Regarding the control variables, these appeared to be significant at 1%, except for investment, 

which seemed to be significant at 5%. Our findings suggest positive effects for economic 

growth, oil rent and investment on per capita CO2 emissions, but negative effects for both 

urbanization and trade. Meanwhile, another financial development indicator explained the 

domestic financial development on CO2. Those results show that credit had a negative and 

statistically significant effect at a 1% level. In terms of the impact of the other variables on 

pollution, we found consistent results with models 2.1, except for oil rent and investment, 

which appeared to be statistically insignificant in the IV estimation. 

For the second hypothesis, domestic-FDI and green growth measured by access to electricity, 

we found that economic growth had a negative and significant effect at a 10% level of 

significance on renewable energy. The same effect was found for the urbanization ratio, but 

this was significant at 1%. The results also revealed that investment had a statistically positive 

effect on renewable energy at a 5% level of significance, However, the other determinants 

represented in oil rent and trade openness to have insignificant impacts on renewable energy. 

The results related to domestic financial development indicate that credit had no significant 

effect on renewable energy. Concerning the other regressors, the findings of the IV estimation 

indicate that the variables had insignificant effects on renewable energy, except for 

urbanization and investment, in which urbanisation had negative effects on renewable 

energy, while investment had a positive effect. 

For the third hypothesis, domestic-FDI and green growth measured by improved sanitation, 

the findings indicate a negative and significant effect, at a 1% level of significance, of FDI on 

sanitation. Concerning the other regressors, all were found to be significant except for trade. 

Further, urbanisation, oil rent and investment had positive effects, and economic growth had 

a negative effect. The effect of urbanisation and economic growth was significant at a 1% 

level, and the effects of oil rent and investment were significant at a 5% level.  

Other results indicate the positive and significant effect, at a 1% level of significance, of 

domestic credit on improved sanitation. Regarding the other variables, the results of the IV 

estimation showed the significance of all variables at a 1% level except trade, which seemed 

to be significant at 10%. Besides this, these results showed the positive effects of urbanisation, 

oil rent and investment, and the negative effects of economic growth and trade.  

The correlation matrix shows that the FDI flows in these countries are vertical and are mostly 

in the oil sector. In contrast, the findings of the correlation show that domestic credit 

positively correlated with CO2 emission and improved sanitation but not renewable 



consumption. Besides, domestic credit negatively correlated with FDI in selected countries. 

Moreover, the results of the correlation indicate that FDI and credit had a negative 

association.  

The findings of the current study can be explained by the argument of Asif and Muneer (2007), 

who suggested that OPEC countries may not suffer from low oil reserves like the United States 

and the United Kingdom, but they may face long-term concerns due to difficulties in relying 

on fossil fuels when reserves fall further in the coming years. Therefore, all OPEC policies are 

geared towards encouraging efficient energy consumption methods, taking into account the 

specific characteristics of each country in terms of population size, economic and financial 

growth and technology levels when applying policies that reduce oil consumption. Effective 

policy lies in the ability of countries to adopt sustainable energy supply methods, such as 

renewable energy sources and promote the concept of green growth. 

Due to IV estimations results, the policy implication suggests that the source of the green 

energy is an important factor in economic growth and this is required in OPEC countries. 

However, some delays in oil supplies and fluctuations in oil prices due to high taxes may delay 

the revenues of countries, which may give a negative indicator of performance. Despite 

empirical studies that give strong support to the hypotheses of the economic growth of 

energy, a policy of caution should be applied when using these results to propose concrete 

economic models and energy conservation policies In addition, OPEC countries trying to build 

a strategic policy for how to invest in human capital to take advantage of energy consumption.  

Meanwhile, positive or negative results do not imply conflict with energy conservation policy, 

but rather a mechanism for designing a model geared towards promoting economic growth 

through energy conservation so the high-quality services sector can stimulate economic 

growth in a holistic manner. In addition, determining the proper mix in the formation of 

energy input is an important decision in designing an effective energy policy. 

Therefore, transitioning to more efficient energy in light of financial development to create a 

less polluted environment is certainly a viable policy for economic growth. These can all be 

achieved through energy consumption data within macroeconomic standards using the most 

advanced and reliable econometric techniques. 

The early decline in fiscal stimulus packages around the world remains a major challenge. 

Besides, concerns about high levels of unemployment remain around the world (Mielnik and 

Goldemberg 2002). The utmost importance should be placed on energy for the development 

of humanity, who will always need energy (Islam et al., 2013). Therefore, a career dedicated 

to the energy industry has its role, because, in the final analysis, countries provide a basic 

service for human needs (Sadorsky, 2010). There are exciting challenges in the coming years 

in a highly competitive industry operating at the end of sharp technology(Shahbazet al. 2010). 

Producers, for example, must balance meeting expectations for the high demand for oil on 

time with objectives, such as sustainable development and social, economic and 

environmental harmony (Yazdi and Shakouri 2017), since oil is a strong commercial source 

and will remain so over time (OPEC Report 2019). 

The limitation of this study is the lack of post-2015 data in the World Bank database for the 

selected OPEC sample. In future studies, variables can be developed to include the 

geographical dimension to draw similar and different results based on the same geographic 

area. 
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Appendix 1: Variable Definitions 

Source  Definition Variable 

GGKPdatabase 

(2019) 

Expressed through the burning of fossil fuels and 

the consumption of gases and liquids and all 

cement activities. 

CO2 emissions per capita 

(metric tons per capita)- 

(CO2E) 

GGKP database 

(2019) 

Expressed as a percentage of the population. Access to improved 

sanitation – (AISANIT) 

GGKP database 

(2019) 

Indicates the percentage of electricity obtained by 

the population. 

Access to renewable 

electricity- (ATE) 

WDI (1990-2016) Refers to the value of share capital and stock 

reserves as direct foreign investments in addition 

to the indebtedness of the affiliated companies 

attributable to the parent company. 

Foreign direct investment 

stock/GDP ratio (%) – 

(FDI) 

WDI (1990-2016) Refers to the domestic credit portfolio in the 

private sector as a percentage of GDP. 

Credit/GDP ratio (%)-

(CREDIT) 

WDI (1990-2016) The aggregate added tax is expressed by resident 

producers and product taxes minus any subsidies 

not included in the value of the product in the 

country's economy. 

GDP per capita (constant 

in Millions of US Dollars)-

(logPGDP) 

WDI (1990-2016) Includes all components of fixed capital, which 

consists of many investments for equipment 

purchases, road construction, infrastructure work, 

construction and real estate. 

Investment/GDP ratio (%)-

(INVS) 

WDI (1990-2016) Indicates the number of people living in urban 

areas, according to national statistics. 

Urbanization/total 

population ratio (%)-

(URB) 

WDI (1990-2016) Reflects the difference between the revenues of 

oil rents from the value of crude oil production at 

regional prices and total production costs. 

Oil rents/GDP ratio (%)-

(OILR) 

WDI (1990-2016) Trade openness is the value of total exports and 

imports of goods and services measured as a 

share of GDP. 

Trade openness (%) -

(TRD) 

 

 

Appendix.2 A:Descriptive Statistics 

Variable   | Mean   Std. Dev.   Min        Max|Observations 

CO2E overall | 9.618051  14.4769    .085     7|N = 336 

between |           14.53032   .4470833 54.23333|n = 14 

within  |3.598082  -19.91528 26.38472|T = 24 

ATE overall | 29.90881  33.45516     0      1N = 320 

between |       33.89627     0   87.30435|n = 14 

within  |6.78651  -2.595535 47.3957|T = 22.8571 

AISANIT overall |71.73912  27.71098   2.16     100 |N = 352 

between |          28.28549  13.63684  99.05769 |n = 14 

within  | 8.62091  7.288735 87.33143 |T-bar =25.1429 

FDI    overa| 23.72845  28.26012   .6467939 303.9296 |N = 344 

between |           20.65429  4.658209  70.11923 |n = 14 

within  |19.78345  -27.00578  257.5388 |T-bar =24.5714 



URB    overall | 66.46849  18.93495   25.582    99.244 |N = 364 

between |           19.2541  34.47912  96.6915 |n = 14 

within  |3.652898  55.0778   76.54223 |T =  26 

OILR    overall | 26.98378 15.06912   .3803545  83.50863 |N =337 

between |           11.56106    9.27958  45.10558 |n =14 

within  |10.39766   -9.12082  74.89916 |T-bar =24.0714 

logPGDP overall | 8.403606  1.345766   5.031091  11.4797 |N = 346 

between |          1.140016   6.48366  10.49781 |n = 14 

within  | .7346447   5.812756  10.42126 |T-bar =24.7143 

INVS    overall | 26.88683 26.25858   2.918034  219.0694 |N = 306 

between |         19.43373   10.62988  87.83661 |n = 13 

within  |17.69249  -39.35772  158.1197 |T-bar =23.5385 

TRD     overall | 90.59092  63.97348   .0209992  531.7374 |N = 

342 

between |          50.57834   43.39  232.0638 |n =14 

within  |40.7851  -36.31729  390.2645 |T-bar =24.4286 

CREDIT  overall | 25.80213  29.14554  -114.6937  121.8539 |N = 

339 

between |          17.57967  -2.554739  60.66747 |n = 14 

within  | 23.97064   -115.415  107.2309 |T-bar =24.2143 

       Source: STATA. Version 15 output. 
 



Appendix.2B: Pairwise Correlation  

 

 

 

 

 

 

 

Source: STATA. Version 15 output, Standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.1 

 

 

 

 

 

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

(1) CO2E 1.000 
(2) ATE -0.440*** 1.000 
(3) AISANIT 0.516*** -0.702*** 1.000 
(4) FDI -0.252*** 0.383*** -0.456*** 1.000 
(5) CREDIT 0.363*** -0.259*** 0.341*** -0.293*** 1.000 
(6) URB 0.608*** -0.295*** 0.616*** -0.336*** 0.289*** 1.000 
(7) OILR -0.134** 0.096* -0.246*** 0.255*** -0.523*** -0.197*** 1.000 
(8) logPGDP 0.686*** -0.475*** 0.567*** -0.266*** 0.204*** 0.743*** -0.102** 1.000 
(9) INVS -0.105* -0.119* 0.103* 0.449*** -0.065 -0.233*** 0.096 -0.170*** 1.000 
(10) TRD -0.019 0.025 -0.099* 0.614*** -0.151*** -0.269*** 0.424*** -0.095* 0.807*** 1.000 

 


