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The major purpose of this paper is to investigate the influence of financial sector development, 
renewable and non-renewable energy consumption on CO-2 emissions in Turkey.  Autoregressive 
Distributed Lag testing model (ARDL), the Dynamic Ordinary Least Squares (D-OLS), Fully Modified 
Ordinary Least Square (FM-OLS), Canonical Cointegrating Regression(CCR) approaches are 
utilized to test a long-run interaction among the examined variables. To provide new empirical 
evidence, the study utilizes the newly developed bootstrap(ARDL) testing approach as proposed by 
(McNown et al. 2018), and the newly developed combined co-integration of Bayer and Hanck as 
proposed Bayer and Hanck (2013). The long-run coefficients of ARDL, D-OLS, FM-OLS, and CCR 
show that the ECK model is valid in Turkey. Besides, the findings show that financial sector 
development has a powerful influence on CO-2 emission in Turkey. Furthermore, the findings 
demonstrate that non-renewable energy increases CO-2 emission. In contrast, renewable energy 
can decrease CO-2 emissions. The findings of this research provide valuable conclusions and 
recommendations for Turkey heading to sustainable and green economic growth. It is suggested 
that the government policymakers in Turkey are required to make more investment in renewable 
technologies to decrease CO-2 emission. 
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development enhances financial innovation and promoting the adoption of advanced technology 

(McKinnon, 1973).

However, the financial development can affect the demand and consumption of energy in several ways 

such as the improved financial system enables consumers to borrow for their personal needs. This 

impact is called a direct impact (Samour et al.,2019). Besides, the development of the financial sector 

may affect energy consumption, when it enables businesses to access capital cheaply and easily. This 

is an influence called a business impact (Sadorsky, 2011).

Shahbaz et al., (2015) stated that financial sector development offers cheaper loans to the producer,

then they purchase advance raises consumption of energy. However, the financial sector development 

may affect energy consumption through other economic channels such as economic growth and 

investments. For instance, financial sector development provides funds for the investors, which leads 

to boost total factor productivity, capital accumulations, and promoting total factor productivity cause to 

increase economic growth, and this can lead to an increase the consumption of energy and CO-2

emission. However, This research focuses on the influence of financial sector development, non

renewable-energy consumption, renewable energy consumption, and GDP on Turkey’s carbon 

emissions from 1985-2015. However, Turkey has faced several changes in the economic structure over 

the period 1985 to 2015, the economic performance showed that GDP in Turkey has increased to

around 210% from 1985 to 2015. On the other hand, Turkey has limited crude oil reserve. In this sense,

Turkey’s oil production was reported at 314,000 Barrel/Day in 1980 and reached to 731,000 Barrel/Day 

in 2014. Figure1 shows the consumption and production of oil over the tested period from 1980 to 2014. 

Turkey’s demand for crude oil from global markets has increased constantly in the last 30 years. In 

2015 Turkey's total liquid fuel consumption averaged about 861,000 Barrel/Day and more than 90% of 

total crude oil came from imports (Turkstat,2020). Although Turkey has limited crude oil reserves, 

nonrenewable energy consumption (kg of oil equivalent) has increased around 220% over the period 

from 1985 to 2015. Energy consumption was 715,149 kg of oil equivalent in 1980 and reached 

1,577,828 kg of oil equivalent in 2014. In this line, increasing urbanization, demographic trends, and 

increasing per capita economic growth are boosting the consumption of energy in Turkey (Samour et 

al.,2020). 

Nonrenewable energy resources are delectable and negatively affect the environment. At the same 

time, it will increase the dependence abroad for energy. Due to these reasons, the importance of 

renewable energy has risen in Turkey. However, Turkey needs to lead in renewable energy resources. 

Thus, the sustainable economic development of Turkey will increase and environmental pollution will 

be lower within this process, and a contribution that was made to renewable energy resources of Turkey 

will inevitably rise in overall energy consumption (Erdogan et al.,2020). 
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Figure 1 Consumption and production of oil in Turkey for selected period 1980-2014. 

However, this article aims to explore the interaction among the sector development index and

CO-2 emission in Turkey. Furthermore, this paper aims to explore the interaction among energy 

consumption and (GDP) and carbon dioxide (CO-2) emissions in Turkey for the period 1992–2015. The 

research uses the following unit root tests: Zivot-Andrews, the Perron-Vogelsang, with one structural 

break dates SBD. To provide new empirical evidence to the literature, the study uses the (ARDL)

bootstrap testing approach as suggested by (McNown et al. 2018). Furthermore, a new technique 

combined with co-integration tests (Bayer and Hanck,2013) is employed to affirm the outcomes of the 

ARDL test. The (ARDL) model is applied for long-run estimates and the D-OLS, FM-OLS, and CCR 

testing approaches are utilized to examine the estimation coefficients amongst the tested variables in

the long run.

2. REVIEW OF LITERATURE
Several studies demonstrate the financial sector development has a powerful influence on carbon

emissions. Zhang(2011) examined the effect of financial sector development on the consumption of 

energy and carbon emission in China from 1980 to 2009. The results found that financial sector affect 

positively non-renewable energy consumption and carbon emission in China. Al-Mulali and Lee (2013) 

explored the influence of financial sector development on the carbon emissions in MENA countries over 

the selected period 1980 to 2009. By applying DOLS, the results showed that financial sector 

development affects positively CO-2 emission in MENA countries. Shahbaz et al. (2015) employed the 

VECM testing model and supported that financial sector development affects positively CO-2 emission 

in India during the period from 1970-2012. Pata (2018) applied the ARDL testing approach and

examined the influence of financial sector development on CO-2 emission in Turkey. Using the ARDL 

model. The results implied that financial sector development has a significant driver for the increase in 

the consumption of energy and environmental degradation in Turkey. Haseeb et al. (2018) showed that 
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there a positive linkage amongst the financial sector development and CO-2 emission in Russia India, 

China, and South Africa during the period 1995 to 2014.

However, these studies suggested that financial development has a powerful influence on economic 

activities, which in turn led to an increase in the consumption of energy and the environmental 

population. In contrast, Tamazian et al. (2009) tested the effect of financial development CO-2 emission 

in Russia India, South Africa, and China from 1992 to 2004. The findings implied that the financial-

development led to a reduce nonrenewable energy consumption and carbon emissions in South Africa,

Russia, India, and China.

On the other hand, several papers tested the interactions between consumption of renewable energy

and nonrenewable energy, economic growth(GDP), and CO-2 emission. In this regard, Samour et al., 

(2019) employed the ARDL model, and suggested that nonrenewable energy consumption has an 

inverse relation with carbon emission. Furthermore, the findings showed the EKC is valid in Turkey for 

the tested period 1980-2014.

Tien Pao et al. (2011) indicated that there is a bi-directional causal linkage amongst CO-2 emission and 

energy consumption in Russia. Bouk and Mert (2015) examined the linkage amongst economic growth 

and energy consumption and Turkey’s CO-2 emissions by applying the ARDL approach. The outcomes 

have shown that the consumption of renewable energy and economic growth negatively affects CO-2

emissions. Magazzino (2016) tested the linkage among energy consumption, GDP, and carbon 

emissions in Turkey from 1992 to 2013 by using the panel VAR model. The results suggest energy 

consumption affect negatively carbon emissions.

Bento and Moutinho (2016) tested the influence of energy consumption (non-renewable and renewable) 

and economic growth on CO-2 emissions in Italy over the tested period from 1960-2011, by using the 

ARDL approach The outcomes found that renewable energy and GDP are negatively affected by carbon

emissions. In contrast, the results found that non-renewable energy is significant and positively affects 

CO-2 emissions. Bilgili et al. (2016) analyzed the influence of renewable energy and economic growth

on CO-2 emissions in 17 selected countries for the period from 1980 to 2011, by using Panel FM-OLS

and D-OLS tests. The outcomes found the EKC hypothesis is valid in selected countries. Shafiei and 

Salim (2014) found an inverse linkage amongst CO-2 emissions and renewable energy consumption,

and an inverse interaction among consumption of energy and CO-2 emissions in selected OECD-

countries. Chen and Geng (2016) tested the influence of renewable energy consumption and carbon

emissions in 30 OECD countries by using Panel data for the period from 1980-2011. The outcomes

showed that there is a negative linkage between renewable energy and carbon emission. Doğan and 

Özturk (2017) tested the influence of energy consumption and economic growth on carbon-emissions

in the USA over the tested period from 1960 to 2010. The findings confirmed that non-renewable energy 

consumption and GDP affect positively CO-2 emissions. In contrast, renewable-energy consumption 

affect negatively CO-2 emissions.

 International Journal of Ecological Economics & Statistics

4



 
 
 

3. RESEARCH MODEL AND DATA
In the classical EKC model, (GDP), GDP²) variables are the major determinants of CO-2 emissions. The 

reason of why the conventionally (GDP²) is applied that economies might have an inverted

EKC. However, the study uses the following factors: financial sector development, non-renewable and 

renewable energy consumption, which are other main determinants of CO-2 emissions. Thus, the next

is the EKC model:

CO2=f(GDP,GDP², FSD, REC, NREC)                                                      (1)

where CO-2 represents the carbon dioxide emissions, (GDP, and GDP²) are the economic growth,

GDP², NREC is the consumption of non-renewable energy, and REC represents consumption of 

renewable energy. However, the main assumption of this research is: the following factors: (FSD),

(REC) (NREC), (GDP), and (GDP²) affect CO-2 emissions. Thus, the next equation can be checked: 

= + + + + +ε it                                   (2)

where  is the log of the carbon-emissions, is the economic growth in constant 2010 USD,

is the quadratic of GDP, is financial sector development index determined by credits

which provided by the banking sector to the market as a share of economic growth in Turkey, is 

the logarithm of consumption of renewable energy, which is a share of total final energy consumption, 

is a logarithm of non-renewable energy consumption which includes (coal, petroleum, gas).

The selected data is obtained from (World-Bank). The selected data is yearly data covers the period

from 1985to 2015.

3.1 Stationary and co-integration tests
To test the cointegration amongst the selected variables, the research tested whether the tested data 

is integrated, and stationary. The paper applies unit root tests with SBD such as 

(2002), (1999) tests with one structural break to affirm the unit roots tests. To

verify the existence of the long-run linkage amongst tested variables. The study applies the ARDL 

bounds testing approach. Unlike other approaches, the model examines if there is co-integration 

amongst the selected variables in three cases:  if all tested variables are integrated and stationary at a

level (0) or at the first difference (1), or mix (0) and (1) (Pesaran et al, 2001). Additionally, the ARDL 

testing approach allows the tested variables to have various lags.

Recently, this approach improved by McNown et al. (2018), the last version of this test includes t-test 

or F-test on the coefficients of lagged independent tested variables. The of

test is: σ1 =0. The of  test is: ≠ 0. While The of  test is: :  

= = = = =  0. The of  test is: : ≠ ≠ ≠ ≠ ≠ 0.

The bootstrap ARDL critical values (CV) includes the features of the combination integration of each 

time-series employing the ARDL bootstrap procedures. These steps will lead to overcoming the 
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instability issue in the findings of traditional co-integration tests, it will lead to getting better outcomes 

than the traditional co-integration tests (Pata. 2019). In particular, the Pesaran et al. (2001) CV allow

for (one) tested variable to be endogenous, while the CV in a bootstrap test allow for the endogeneity 

of selected explanatory variables. Also, this technique is suitable for time-series data that includes more 

than (one) explanatory tested variable (Goh et al. 2017). The cointegration amongst economic growth, 

international trade, banking sector development, and oil consumption will be determined if the values 

of  , higher than the CV  bootstrap technique (McNown et 

al.,2018). The ARDL testing approach equation is as follows:

The testing model of (FSD), (NREC), (REC), GDP, GD , and CO-2 emissions is formulated as follows:

                                                                                             (3)

where ∆ means the first difference operator, is the logarithm of the dependent variable, ,

, , are the logarithm of the independent tested variables; n is the lags

optimal; and is the error-disturbance of the tested model. The error correction model is predestined 

by equation(4):

(4)

where represents a change in , , , , and is expected

to be significant with a (-)sign, this sign means the velocity of adjustment in short and long relation.

Furthermore, the BH-2020 test is applied to test affirm the outcomes of the ARDL testing model. The 

main advantage of this test is that this test includes (4) cointegration approaches:

1. ( ), 2. ( )(JOt), 3. ( ), However, 

this test includes the Fisher F-statistics to affirm the cointegration findings. This test is formulated and

presented as follows:

                                                           (5)

(6)

where are cointegration tests. By comparing the combined cointegration 

Fisher F-statistics to the critical-values, of co-integration condition in long run will not be accepted if 

the computed values are lower than the  BHT values.
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Furthermore, the uses FM-OLS testing model as suggested by (Phillips and Hansen,1990), DOLS

testing model as suggested by (Stock and Watson,1993), and CCR testing model as suggested by

(Par,1992) to affirm the findings of this paper. In addition, the study uses the Normality, Breusch-Pagan 

Godfrey, LM, ARCH, and Ramsey-Reset tests in order to confirm that there is no autocorrelation, and 

there is normal distribution in the tested model.

4. Findings and Discussions
The (ZA) and (PV) unit root tests with one SBD are shown in Table 1 and Table 2; These tests suggest 

one and two structural breaks dates (SBD) in the variables. It was showed by these unit root tests that 

all the tested variables of this study are non-stationary and integrated at level, but they are integrated 

and stationary at the first difference. However, the outcomes of the ZA and PV tests show that ,

, , , variables have I(1) order of integration. Hence, Equation 1 in this 

study can be used as an acceptable tested model of cointegration levels.

Table 1. ZA test results

At-level At

Variables t-stat SBD Variables t-stat SBD
-2.711 2001 Δl -5.112** 1999

lnGDP -2.310 1995 ΔlnGDP -6.213* 2008
lnFSD -3.223 1995 ΔlnFSD -6.521** 2001
lnREC -2.991 1999 ΔlnREC -7.731** 2005

lnNREC -2.331 2004 ΔlnNREC -8.322** 1998
Note, *, ** symbolize significance of variables at 5%,1%. Level.

Table 2 The PV test results

At level At

Variables t-statist SBD Variables St-stat BD

-2.553 2001 Δl -7.321** 2001

lnGDP -2.112 2008 ΔlnGDP -6.225** 2008
lnFSD -3.331 2009 ΔlnFSD -7.310** 1998
lnREC -2.102 1998 ΔlnREC -6.163** 2010

lnNREC -2.31 1999 ΔlnNREC -6.651** 1999
Note, *, ** symbolize significance of variables at 5%,1%. Level.

The findings of the Bootstrap ARDL approach of cointegration are showed in Table 3. The Bootstrap 

ARDL findings confirm that there is co-integration amongst , lnGDP , and 

Furthermore, the findings of the BH-2013 are showed in Table4. The findings provide strong empirical

evidence that there is a cointegration amongst the tested variables, which affirm the findings of the 

ARDL test.
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Table 3 The results of Bootstrap ARDLapproach 
ARDL(1,1,1,0,1,1)
( , GDP, GDP2, FSD,
REC,NREC) 5.712*** -3.87*** 6.52***

Bootstrap-based table CV 1% 3.99 -3.88 7.06
5% 3.28 -3.08 4.85

10% 2.94 -2.85 3.96

***, **,* symbolize statistical sign at 1%,5%,10%  level respectively

Table 4 Results of  BH-2013 test  

                     Fisher.- statistics
EGT/JOT EGT/JOT/BOT/BAT
15.131** 22.310 **

Significantly 
level at (5%) 10.419 19.888

symbolize the significance of tested variables at 1%, 5%, 10% level, respectively.

The estimation coefficients, in the long-run levels from ARDL, FM-OLS, D-OLS, and CCR are presented 

in Table 5. The estimation coefficient of “GDP” in long run is positive ( ) and statistically significant, 

and “GDP²” in long-run is negative ( ), and statistically significant. However, the empirical findings

confirm that the EKC-model is valid in Turkey. It means that as the level of economic growth increases, 

CO-2 emissions will increase. But after a specific period, it will lead to a reduction in CO-2 emissions.

These findings are in line with Samour et al. (2020).

On other hand, the outcomes show that the coefficient of non-renewable energy has a positive influence 

on CO2 emissions. Thus, it suggests that any increased consumption of non-renewable energy will lead

to increase CO2 emissions. These outcomes are constant with Dogan and Ozturk (2017). In contrast,

the outcomes show that estimation coefficient of renewable energy has an inverse and statistically 

significant influent on CO2 emissions in Turkey. These outcomes are in line with Boluk and Mert (2015) 

and Dogan and Ozturk (2017). Thus, the outcomes confirm that if there is any increase in consumption 

of renewable energy, this will lead to reduce Turkey carbon emissions. However, these outcomes 

confirm that Turkey needs to lead in renewable energy resources in order to sustainable economic 

development, which in turn  it will  lead to decrease environmental pollution. 

Moreover, the findings of this research indicate that financial development in Turkey affect positively

carbon emission in Turkey. These outcomes are constant with Haseeb et al. (2018) and siksal et al, 

(2019). These outcomes confirm that the financial development can affect the demand and consumption 

of energy in several ways such as the improved financial system enables consumers to borrow for their 

personal needs, which in turn leads to increase consumption of energy and CO-2 emissions.
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Table 5 The coefficients of ARDL, D-OLS, F-MOLS, and CCR Models in long run. 
Variable ARDL D-OLS FM-OLS CCR
LnGDP 1.310** 1.210** 1.185 3.110**
lnGDP2 -0.910* -0.510** -0.141 -0.310**
lnFSD 0. 115* 0.310** 0.398 0.118**
lnREC -0.112* -0.898* -0.331 -0.182*
lnNREC 1.132*** 1.331*** 1.419*** 1.019***

0.96 0.97 0.97 0.98
symbolize the significance of tested variables at 1%, 5%, 10% level, respectively.

The ECM model results are showed in Table 6. where is the dependent tested variable, were -

0.511, which is negative and statistically significant at 1% level. The short-term coefficient of non-

renewable energy is positive, in contrast, the short-term coefficient of renewable energy is negative.

Table 6 The coefficients of ARDL in the short run

Variable Coeff. t-statistics
ΔlnGDP 1.001** -7.881
Δ -0.555* -1.195
ΔlnFSD 0.193** 1.004
ΔlnREC -0.030 -2.994
ΔlnNREC 1.108*** -6.004

-0.511*** -2.452
                        symbolize significance of tested variables at 1%,5%, and 10% Level
respectively

To confirm if the model is correctly formulated, the paper employs the 

. The outcomes confirm that the model is 

correctly formulated. The findings show that the tested model of this study has a normal distribution, 

and there is no autocorrelation. Moreover, the study model is stable.

Table 7: Diagnostic test results for ARDL

P-value

0.440(0.551)
1.200(0.510)
1.701(0.382)
1.103(0.810)

1.315( 0..111)
      

5. CONCLUSION

The financial sector in Turkey experienced a positive development from 2001 to 2015; for example, it 

experienced rapid growth in total assets during over this period, the credits provided by the financial 
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institutions and banks to the private-sectors increased from 11.79% of GDP in 2001 to 50% in 2014, 

thus the energy consumption of Turkey is perpetually increasing, which in turn may lead to increase the 

environment population. Hence, it’s highly important to test the impact of the financial sector 

development on the environmental population in Turkey. In this regard, this study aims to test of

financial sector development, non-renewable energy consumption, renewable energy consumption, 

and the GDP Turkey carbon dioxide emissions over the tested 1985 to 2015. To provide new evidence

to the literature, the paper uses the newly version of (ARDL) testing approach as suggested by

(McNown et al. 2018), and a new version of combined co-integration as proposed by Bayer and 

Hanck(2013) to provide strong evidence that the co-integration amongst tested variables is valid.  The

ARD, D-OLS, FM-OLS, and CCR models are used to test a long-run interaction amongst the tested

variables.

The outcomes from ARDL, D-OLS, FM-OLS, CCR models show the financial sector development 

coefficients have a positive influence on Turkey’s carbon emissions in the long-run level. Hence, an 

increase in the credits from the banks and financial institutions to the markets will lead to support and 

increase the investment and the projects in Turkey. Which in turn leads to a raise in nonrenewable 

energy consumption and CO-2 emissions. This outcome confirms the development of the financial 

sector can affect the demand and consumption of energy in several ways such as the improved financial 

system enables consumers to borrow for their personal needs, which in turn leads to an increase in

consumption of energy and CO2 emissions. This research suggests the influence of financial sector 

development on carbon emission depends on how this variable affected economic growth. In this 

respect any improvement in the financial sectors such as a raise in the credits from the financial 

institutions and banks to the markets, it may lead to promote the projects and investment and, improve 

the risk management systems, which may lead to affect economic growth and consumption of energy.

Hence, it may leads to an increase in CO-2 emission.

On other hand, the outcomes show that the coefficient of non-renewable energy has a positive influence 

on Turkey’s CO2 emissions. Thus, it suggests that any increase in the consumption of non-renewable 

energy will lead to an increase in Turkey’s CO2 emissions. These outcomes are constant with Dogan 

and Ozturk (2017). In contrast, the outcomes demonstrate that the estimation coefficient of renewable 

energy has an inverse and statistically significant influent on CO2 emissions in Turkey. These outcomes 

are in line with Boluk and Mert (2015) and Dogan and Ozturk (2017). Thus, the outcomes confirm that 

an increase in renewable energy consumption will reduce environmental pollution in Turkey. The paper

suggests that the governments of Turkey should design policies to decrease the costs of renewable 

resources, and the policy makers of Turkey need to increase the role of green energy and reduce the

oil consumption, this can be considered a good solution to reduce the carbon emissions.

REFERENCES

Al-mulali, U., Fereidouni, H. G., Lee, J., Sab, C., 2013, Exploring the relationship between urbanization, 
energy consumption, and CO2 emission in MENA countries. Renewable and Sustainable Energy 
Reviews. 23, 107-112.

 International Journal of Ecological Economics & Statistics

10



 
 
 

Banerjee, A., Dolado, J., Mestre, R. 1998, Error correction mechanism tests for cointegration in a single
equation framework. Journal of time series analysis, 19(3), 267-283.

Bayer, C., Hanck, C. 2013, Combining non cointegration tests. Journal of Time series analysis. 34(1), 
83-95.

Bento, J. P. C., Moutinho, V., 2016, CO2 emissions, non-renewable and renewable electricity 
production, economic growth, and international trade in Italy, Renewable and Sustainable Energy 
Reviews. 55, 142-155.

Bilgili, F., Koçak, E., Bulut, Ü., 2016, The dynamic impact of renewable energy consumption on CO2 
emissions: A revisited Environmental Kuznets Curve approach, Renewable and Sustainable Energy 
Reviews. 54, 838-845.

Boluk, G., Mert, M, 2015, The renewable energy, growth and environmental Kuznets curve in Turkey: 
An ARDL approach, Renewable and Sustainable Energy Reviews. 52, 587-595.

Boswijk, H. P. 1994, Testing for an unstable root in conditional and structural error correction models. 
Journal of econometrics. 63(1), 37-60.

Chen, W., Geng, W., 2017, Fossil energy saving and CO2 emissions reduction performance, and 
dynamic change in performance considering renewable energy input, Energy. 120, 283-292.

Dogan, E., & Ozturk, I., 2017,  The influence of renewable and non-renewable energy consumption and 
real income on CO 2 emissions in the USA: evidence from structural break tests, Environmental 
Science and Pollution Research, 24 (11) ,10846-10854.

Engle, R. F., Granger, C. W. 1987, Co-integration and error correction: representation, estimation, and 
testing. Econometrica: journal of the Econometric Society. 251-276.

Erdogan, S., Akalin, G., Oypan, O. 2020, Are shocks to disaggregated energy consumption transitory 
or permanent in Turkey? New evidence from fourier panel KPSS test. Energy. 197, 117174.

Haseeb, A., Xia, E., Baloch, M. A., & Abbas, K. 2018, Financial development, globalization, and CO 2 
emission in the presence of EKC: evidence from BRICS countries. Environmental Science and Pollution 
Research. 25(31), 31283-31296.

http://www.turkstat.gov.tr/Start.do

siksal, A. Z., Samour, A., Huseyin, Isiksal. (2019). The impact of real income, renewable and non-
renewable energy consumption on CO2 emissions in the Caspian basin. International journal of 
ecological economics & statistic.4.14-28 

Johansen, S. 1988, Statistical analysis of cointegration vectors. Journal of economic dynamics and 
control. 12(2-3), 231-254.

Magazzino, C., 2016, The relationship among real GDP, CO2 emissions, and energy use in South 
Caucasus and Turkey,  International Journal of Energy Economics and Policy. 6(4), 672-683.

McNown, R., Sam, C. Y., Goh, S. K., 2018, Bootstrapping the autoregressive distributed lag test for 
cointegration. Applied Economics. 50(13), 1509-1521.

Pao, H. T., Yu, H. C., and Yang, Y. H., 2011, Modeling the CO2 emissions, energy use, and economic 
growth in Russia, Energy. 36(8), 5094-5100.

Park, J. Y., 1992, Canonical cointegrating regressions. Econometrica: Journal of the Econometric 
Society. 119-143.

 International Journal of Ecological Economics & Statistics

11



 
 
 

Pata, U. K. ,2018, Renewable energy consumption, urbanization, financial development, income and 
CO2 emissions in Turkey: Testing EKC hypothesis with structural breaks. Journal of Cleaner 
Production. 187, 770-779.

Perron, P., Vogelsang, T. J., 1993, A note on the asymptotic distributions of unit root tests in the additive 
outlier model with breaks. Brazilian Review of Econometrics.13(2), 8-20l.

Peseran, M. H., Shin, Y., and Smith, R. J., 2001, Approaches to the Analysis of Level Relationships, 
Journal of Applied Econometrics, 16, 289-326.

Philips, P. C. B., and Hansen, B. E., 1990, Statistical Inference in Instrumental Variables Regressions 
with I (1) Processes,  Review of Economic Studies, 57, 99-125.
     Ronald I. McKinnon., 1973, Money and capital in economic development. Brookings Institution 
Press.

Sadorsky, P., 2011, Financial development and energy consumption in Central and Eastern European 
frontier economies. Energy policy, 39(2), 999-1006.

Samour, A., Isiksal, A. Z., & Gunsel Resatoglu, N., 2020, The impact of external sovereign debt and the 
transmission effect of the US interest rate on Turkey’s equity market. The Journal of International Trade 
& Economic Development. 29(3), 319-333.

Samour, A., Isiksal, A. Z., & Resatoglu, N. G., 2019, Testing The Impact Of Banking Sector 
Development On Turkey’s Co2 Emissions. Applied Ecology and Environmental Research. 17(3), 6497-
6513.

Shafiei, S., Salim, R. A., 2014, Non-renewable and renewable energy consumption and CO2 emissions 
in OECD countries: A comparative analysis, Energy Policy. 66, 547-556. 
Shahbaz, M., Mallick, H., Mahalik, M. K., & Loganathan, N., 2015, Does globalization impede 
environmental quality in India?. Ecological Indicators, 52, 379-393

Stock, J. Watson, M., 1993, A Simple Estimator of Cointegrating Vectors in Higher Order Integrated 
Systems, Econometrica. 61(4), 783-820.

Tamazian, A., Chousa, J. P., Vadlamannati, K. C., 2009, Does higher economic and financial 
development lead to environmental degradation: evidence from BRIC countries. Energy policy. 37(1), 
246-253.

Zhang, Y. J., 2011,The impact of financial development on carbon emissions: An empirical analysis in 
China. Energy Policy. 39(4), 2197-2203.

 International Journal of Ecological Economics & Statistics

12


