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Testing the Environmental Kuznets Curve Hypothesis for Turkey: The Role 

of Ecological Footprint 

 

Abstract: This study aims to investigate the dynamic relationship between income, clean 

energy consumption, exports, imports, urbanization and ecological footprint for Turkey from 

1973 to 2015 using the environmental Kuznets curve hypothesis. The long-term coefficients 

derived from the ARDL approach demonstrate that import increase the ecological footprint, 

whereas urbanization and clean energy consumption do not have an impact on environmental 

pollution in the long-term. In addition, the 2001 dummy variable is negative and statistically 

significant. The crisis in 2001 slowed down the economic growth rate. This situation also 

caused reduction of environmental pollution. Moreover, the long run estimates indicate that the 

EKC hypothesis is valid in Turkey. However, the turning point of per capita income was 

calculated as $16,045 that outside of the analyzed period. As economic activities increase, 

human pressure on nature continues to increase. Consequently, the only factor that reduces the 

ecological footprint has been determined as exports. In contrast, economic growth and clean 

energy consumption cannot be used as a tool to reduce the ecological footprint. Turkey needs 

a higher level of per capita income than the threshold level to improve environmental quality. 

Keywords: EKC hypothesis, Ecological footprint, Clean energy consumption, Economic 

growth, Structural changes, Turkey. 
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The 21st century is witnessing an increase in the average global temperature due to the 

climate change and global warming throughout the world. The five-year average air temperature 

values for the period between 2013 and 2017 were at a record level, 0.4°C above the 1981–

2010 norms and 1.0°C above the pre-industrial period (World Meteorological Organization, 

2017). This increase is expected to be 1.4–5.8°C by 2100 (Steinfeld et al., 2006). Greenhouse 

gas (GHG) emissions is the main factor causing temperature increase. Since the pre-industrial 

period, there has been a global rise of 70% between 1970 and 2004 in GHG emissions, 

particularly carbon dioxide (CO2), as a result of industrial and agricultural activities (IPCC, 

2007).  The increase in the atmospheric density of these gases causes permanent damage (IPCC, 

2014). CO2 emissions make up about 70% of GHG in the world (Yilanci and Pata, 2020), and 

represent the largest share of human-induced adverse environmental impacts at the global level 

(Baek, 2016).  

The widespread use of fossil fuels, which constitute a large part of the total global energy 

supply, have a limited capacity, and are a result of human activities, brings along negative 

environmental factors. Because of the fossil fuels used, CO2 emission in the atmosphere 

increases and global warming occurs. The transition to renewable energy sources would reduce 

the consumption of these fuels, increase energy security, and reduce CO2 emission. Renewable 

energy sources contribute to the reduction of fossil fuel consumption (Apergis and Payne, 

2012). Thus, renewable energy is an important source of interest for both developed and 

developing countries. 

There are many studies investigating the relationship between CO2 emissions and economic 

growth (see Zoundi, 2017; Pata, 2019). However, CO2 emissions are only one of the 

environmental pollution indicators (Destek and Sarkodie, 2019). In addition to this pollution 

indicator, resource stocks including forest land, mining and oil are also under great pressure. 

Rees (1992) and Wachernagel and Rees (1996) developed the ecological footprint (EF) 
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calculated that is a highly effective metric of global sustainability. EF monitor the combined 

effect of anthropogenic pressures by following various human activities and can be used to 

understand environmental degradation and find solutions to these problems (Galli et al., 2012). 

In measuring the EF, human-demanded aspects include plant-based nutrients, fiber foods, 

large and small ruminants, seafood, forest products such as timber, and construction. It also 

measures the extent to which forests absorb carbon emissions from fossil fuels (Galli et. al. 

2012). While consuming these resources, it is vital to ensure the continuance of the life cycle. 

The EF contains six components: cropland, grazing land, forest products, fishing grounds, built-

up land, and CF (Ulucak and Bilgili, 2018). The CF has the highest share among these six 

components, demonstrating a lack of the ecological capacity necessary to combat CO2 

emissions and highlighting the importance of reducing emissions (Wieddman and Minx, 2008). 

The EF calculation is based on an estimate of how much of the world’s forestry can absorb and 

cleanse human-sourced CO2 given how, as biologically productive forest area rises, the 

intensity of CO2 emissions into the atmosphere decreases. EF is used to measure how many 

resources the world’s population demands from the ecosystem and how much it needs to 

recover (Caviglia-Harris et al., 2009). Biocapacity represents the natural resource supply and 

EF indicates the natural resource demand (Galli et. al., 2012). EF and biocapacity are expressed 

in a common unit called global hectares (gha) which represents the production capacity of one 

hectare of land over the world’s average productivity. The biocapacity of natural resources 

requires their state of renewal (existence) to be equal to or higher than the EF, thus ensuring a 

sustainable habitat. when If EF exceeds biocapacity, then ecological deficit occurs. Otherwise, 

ecological reserve occurs. Since the EF reflects environmental problems extensively, reliable 

and powerful findings can be obtained by using this indicator when examining the relationships 

between environmental pollution and economic growth. 
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Fig 2. EF and Biocapacity in Turkey. 

Figure (2) demonstrates the EF and biocapacity values in Turkey. In this country, the EF 

increased by approximately 113% over 56 years. At that time, biocapacity decreased 47%. The 

EF has increased almost twice in the relevant period. After 1983, the country has continuously 

demonstrated an ecological deficit. Turkey’s ecological deficit was 0.03 gha in 1983, rising to 

1.92 gha by 2016, indicating that humans have placed serious pressure on nature in Turkey, and 

urgent measures must be taken to solve this problem. 

 

Figure 3. EF and CF in Turkey. 

Figure (3) illustrates the EF and CF values in Turkey. The CF was 0.26 gha (16% of EF) in 

1961, increasing yearly to 2.02 gha (60% of EF) by 2016, thus demonstrating that the CF 

constitutes the largest proportion of the EF in Turkey, causing enormous environmental 

problems.  
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Grossman and Krueger (1991) conducted the first study focusing on pollution-income nexus 

and Panayotou (1993) was the first researcher to use the term “environmental Kuznets curve 

(EKC).” The EKC hypothesis, which states that economic growth positively affects 

environmental quality in the long term, has been a prominent issue for researchers since then 

(Tamazian et al., 2009). This hypothesis assumes that inefficient use of resources, along with 

industrialization in the first phases of development, will result in increased environmental 

pollution but that after a certain turning point, society can establish environmental 

organizations, demand a clean environment, and reduce environmental pollution through the 

use of environmentally friendly technologies. Governments ignore increased natural resources 

consumption through rapid growth because they consider the country’s economic prosperity 

and growth to be their main objectives (Munasinghe, 1999). In developing economies where 

agriculture-based growth takes place, increasing production and income levels become the 

primary targets of the first stage of economic growth, along with industrialization. Therefore, 

while economic growth is occurring, there is an increase in environmental pollution due to the 

use of non-clean technologies and the consumption of natural resources. In developed countries, 

in contrast, as advanced technologies are introduced, a transition occurs from an industrial 

sector manufacturing heavy industrial product to an information- and technology-intensive 

service sector.  

2. Literature Review 

Grossmann and Krueger (1991) tested the effect of per capita economic growth on suspended 

particulate matter, sulfur dioxide, and dark matter concentration. In the following years, other 

variables causing environmental pollution have been included in the analysis. In addition to 

income, variables such as imports (Bouznit and Pablo-Romero, 2016; Rafindadi, 2016; Pata, 

2018c), exports (Bouznit and Pablo-Romero, 2016; Zambrano‐ Monserrate et al., 2017; 

Apergis et. al., 2018; Pata, 2018c), foreign direct investment (Pao and Tsai, 2011; Tang and 
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Tan, 2015) and urbanization (Abdallh and Abugamos, 2017; Sbia et. al., 2017) were also 

utilized in research.  

One variable used in the studies is the energy consumption influenced by human activities 

that consists of the largest proportion of environmental pollution. Ang (2007) for France, Soytas 

et. al. (2007) for United States, Jalil ve Mahmud (2009) for China, Jalil and Feridun (2011) for 

China, Nasir and Rehman (2011) for Pakistan, Hossain (2012) for Japan, Kohler (2013) for 

South Afrika and Shahbaz et al. (2017) for Australia found that energy consumption leads to 

higher environmental pollution. The consumption of renewable energy sources has been a 

variable used in analyzing the EKC hypothesis in recent years. In some research, it is evident 

that renewable energy sources reduce CO2 emissions. Shafiei and Salim (2014) for 29 OECD 

countries; Azlina et al. (2014) for Malaysia; Menegaki and Tsagarakis (2015) for 33 European 

Union member and candidate countries; Sugiawan and Managi (2016) for Indonesia; Onater-

Isberk (2016) for 27 OECD countries; Danish et al. (2017) for Pakistan; Pata (2018c) for 

Turkey; Gill et al. (2018) for Malaysia; Naz et. al. (2018) for Pakistan; Qiao et. al. (2019) for 

G20 countries; Chen et. al. (2019) for China and Kahia et. al. (2019) for 12 North African and 

Middle Eastern countries concluded that renewable energy consumption has a negative effect 

on environmental pollution. In addition, Ben Jebli et al. (2015) for 24 sub‐ Saharan countries 

and Pata (2018b) for Turkey indicate that renewable energy sources do not have an impact on 

CO2 emissions.  

Recently, the ecological footprint has been included in the analysis of the EKC hypothesis. 

Bagliani et al. (2008) employed cross sectional, ordinary least squares (OLS) and weighted LS 

for 144 countries in 2001. Caviglia-Harris et al. (2009) used a panel fixed effect (FE), from 

1961 to 2000 for 146 countries. Wang et al. (2013) performed a panel approach for 150 

countries in 2005. Pablo-Romero and Sanchez-Braza (2017) employed panel multilevel mixed 

effects for 40 countries for the period of 1995-2009. Ozcan et. al. (2018) performed a bootstrap 
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window rolling Granger causality test for Turkey covering the period of 1961-2013. The results 

of these six studies do not support the EKC hypothesis. 

Ozturk et al. (2016) used a time series GMM and S-GMM from 1988 to 2008 for 144 

countries. Their results verified the EKC hypothesis. Aşıcı and Acar (2016) performed a panel 

FE for 116 countries covering the period of 2004-2008 and their results verified the EKC 

hypothesis. Mrabet and Alsamara (2017) examined Qatar from the years 1980 to 2011 using 

ARDL, a bounds test and confirmed the EKC hypothesis. Charfeddine and Mrabet (2017) used 

a panel fully modified OLS (FMOLS) and a dynamic OLS (DOLS) from 1995 to 2007 for 15 

Middle East and North African countries. Their results found an inverted U-shaped relationship 

between the EF and economic growth and they verified the EKC hypothesis. Charfeddine 

(2017) performed a Markov switching equilibrium model for Qatar covering the period of 1970-

2015 and his results verified the EKC hypothesis. Destek et. al. (2018) used panel group-mean 

FMOLS, group-mean DOLS and a dynamic common correlated effect estimator from 1980 to 

2013 for the 15 EU countries. Their results found an inverted U-shaped relationship between 

the EF and economic growth and they verified the EKC hypothesis. and their results did not 

verify the EKC hypothesis. Destek and Sarkodie (2019) employed an augmented mean group 

estimator and a heterogeneous panel causality method for 11 newly industrialized countries 

from the period of 1977 to 2013 and confirmed the EKC hypothesis. Yilanci and Ozgur (2019) 

examined G7 countries from the years 1970 to 2014 using a bootstrap panel causality test and 

they confirmed the validity of the EKC hypothesis in Japan and the USA. 

To best of our knowledge, only three studies examine the effect of renewable energy on 

EF within the framework of the EKC. Al-Mulali et. al. (2015) examined 93 countries from the 

years 1980 to 2008 using a panel FE and a GMM. They verified the EKC hypothesis in upper 

middle- and high-income countries. They also concluded that renewable energy production 

increases EF. Bello et al. (2018) utilized ARDL method for Malaysia over the period of 1971-
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2016. They concluded that hydropower energy consumption reduces CO2 emissions, EF and 

CF, and confirmed the validity of the EKC hypothesis for all environmental pollution 

indicators. Destek and Sinha (2020) performed various panel data methods from 1980 to 2014, 

and found that renewable energy consumption reduces EF in 24 OECD countries. The results 

of this study do not support the EKC hypothesis. 

There are no studies in the literature investigating the impact of clean energy consumption 

on EF in Turkey. In addition, only Ozcan et al. (2018) examined the EKC hypothesis by 

including the EF as a dependent variable in the analysis. The authors used a causality test in 

their work. Moreover, most studies in the literature neglect the effects of structural changes on 

environmental pollution. This study aims to fill these gaps in the literature. To this end, we 

investigate the relationship between urbanization, imports, exports, EF and economic growth 

with a structural break in Turkey. We expect this study to contribute to the literature from 

various aspects such as using a more comprehensive indicator, taking into account the omitted 

variable problem and a structural change. 

3. Data and Model  

Annual data from 1973 to 2015 are used for the test the validity of the EKC hypothesis. The 

basic model is given by: 

lnEFt=µ0+µ1lnYt+µ2lnY
t
2+µ3lnCECt+µ4lnEXt+µ5lnIMt+µ6lnURBt+εt           (1) 

In Eq. 1, EFt represents the per capita ecological footprint (gha); Yt and Yt
2 represent per 

capita gross domestic product (GDP) and the square of per capita GDP (constant 2010 US$); 

CECt stands for per capita clean energy consumption involving hydro, nuclear, geothermal, and 

solar energy (ktoe); EXt denotes export of goods and services (% of GDP); IMt indicates imports 

of goods and services (% of GDP); and URBt is urbanization (% of total population). The data 

were collected by the World Development Indicators (World Bank, 2019), Global Footprint 
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Network (2019) and the International Energy Agency (IEA, 2019). All series were converted 

into logarithmic form. 

The coefficients µ1 and µ2 yield different results under the EKC hypothesis assumption. 

When µ1 = µ2= 0, there is no relationship between pollution and growth. When µ1 is negative 

and µ2 = 0, there is a monotonically decreasing; when µ1 is positive and µ2 = 0, there is a 

monotonically increasing linear relationship, respectively. When µ1 is negative and µ2 is 

positive, there is a U-shaped relationship. When µ1 is positive and µ2 is negative, there is an 

inverse-U relationship, which indicates a valid EKC hypothesis. When there is an inverse-U 

relationship, the formula -µ1/2µ2 is applied to calculate the turning-point value of the EKC 

hypothesis. This value is then converted from logarithmic form to monetary value. As clean 

energy sources and exports reduce EF, the coefficients µ3 and µ4 are expected to be negative, 

whereas the coefficients µ5 and µ6 are expected to be positive as imports, and urbanization 

increase EF.  

4. Methodology 

4.1. Unit Root Tests 

Before the ARDL method is applied, unit root tests are required to prove the variables are 

not I(2). The Ng-Perron (2001) unit root test is the improved version of the Phillips-Perron (PP) 

(1988) unit root test. This unit root test provides more realistic results than the PP unit root test 

when autoregressive roots are close to one. However, traditional unit root tests may offer 

misleading results because they do not include structural breaks in the model. Therefore, we 

also used Clemente-Montanes-Reyes (CMR) (1998) unit root test that allows two endogenous 

structural breaks.  

4.2. ARDL Approach 
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The ARDL method, introduced by Pesaran et al. (2001), is more advantageous than other 

cointegration tests in many aspects. In this method, the dependent variable must be stationary 

at the I(1), but explanatory variables can be stationary at the I(0) or I(1). In addition, the short- 

and long-term effects are evaluated simultaneously, series with a small number of observations 

can be used, and the endogeneity problem concerning other cointegration tests is solved. 

∆lnEFt=α0+ ∑ α1k

k

j=1

∆lnEFt-i+ ∑ α2k

l

j=0

∆lnYt-i+ ∑ α3k

m

j=0

(∆lnYt-i)
2+ ∑ α4k

n

j=0

∆lnCECt-i 

(2) + ∑ α5k

p

j=0

∆lnEXt-i+ ∑ α6k

r

j=0

∆lnIMt-i+ ∑ α7k

s

j=0

∆lnURBt-i+ 

+φ1lnEFt-1+φ2lnYt-1+φ3(lnYt-1)2+φ4lnRENt-1+φ5lnEXt-1+ φ6lnIMt-1+φ7lnURBt-1+Ԑt 

In the unrestricted error-correction model presented in equation 2, α0 stands for constant 

term; Ԑt for error term; α1, α2, α3, α4, α5, α6, α7 are error-correction dynamics; φ1, φ2, φ3, φ4, φ5, 

φ6, φ7 are the long-term coefficients; and k, l, m, n, p, r and s are optimal lag lengths determined 

by the Schwarz information criterion (SIC). 

For the Case II (restricted intercept-no trend) and the Case III (unrestricted intercept and no 

trend), the null hypothesis of no cointegration H0: (α0=φ1=φ2=φ3=φ4=φ5=φ6=φ7=0), is tested 

against the alternative hypothesis HA: (α0≠φ1≠φ2≠φ3≠φ4≠φ5≠φ6≠φ7≠0). Although Pesaran et 

al. (2001) developed table critical values to assess test results in series with a large number of 

observations, Narayan (2005) created appropriate critical values for small samples. Because the 

present study involves 43 observations, Narayan’s table values were taken as a basis to 

determine the significance of the F-statistics obtained at the end of the bounds test. When the 

obtained F-statistics is smaller than the lower bound I(0), the null hypothesis cannot be rejected. 

When the obtained F-statistics is higher than I(1), the alternative hypothesis is accepted, and it 

is determined that there is cointegration between the series. After this stage, the long- and short-



12 

 

term coefficients are estimated. Lastly, when the calculated F-statistics value is between I(0) 

and I(1), no definitive judgment can be made on whether there is cointegration. Thus, it is 

recommended to apply other cointegration tests.  

We determined long-term coefficients in the second stage. In the third stage (the last stage), 

we formed equation 3, which is ECM based on the ARDL approach.  

∆lnEFt=β0+ ∑ β1

a

j=1

∆lnEFt-i+ ∑ β2

b

j=0

∆lnYt-i+ ∑ β3

c

j=0

(∆lnYt-i)
2+ ∑ β4

d

j=0

∆lnCECt-i 

(3) 
+ ∑ β5

e

j=0

∆lnEXt-i+ ∑ β6

f

j=0

∆lnIMt-i+ ∑ β7

g

j=0

∆lnURBt-i+φECTt-1+ut 

 

In equation 3, β0 is constant term; β1,2,3,4,5,6,7 are short-term coefficients; φ is the coefficient 

of the error correction term (ECT), ut is the disturbance term and a, b, c, d, e, f and g are optimal 

lag lengths. φ is used to determine the extent to which the imbalance that occurred in the short-

term can be eliminated in the long-term. 

5. Empirical Results 

Table 1 presents the Ng-Perron unit root test result. The results demonstrate that EF and 

URB series are stationary at the level, whereas the other series are stationary at the first 

difference. The results obtained from these traditional tests may cause a lack of information 

about structural breaking points. Therefore, tests with structural breaks will make the results 

more reliable. 

Table 1. Ng-Perron Unit Root Test Results 

Variables MZa MZt MSB MPT 

lnEF -19.045** -3.079** 0.162** 4.826** 

lnCEC -7.573 -1.943 0.257 12.040 

lnEX -5.672 -1.635 0.288 15.957 

lnIM -12.247 -2.414 0.197 7.767 
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lnURB -28.994*** -3.748*** 0.129*** 3.484*** 

lnY (Y2) -7.590 -1.778 0.234 12.365 

ΔlnEF -- -- -- -- 

ΔlnCEC -20.409** -3.086** 0.151** 5.115** 

ΔlnEX -19.640** -3.129** 0.159** 4.668** 

ΔlnIM -20.307** -3.186** 0.157** 4.492** 

ΔlnURB -- -- -- -- 

ΔlnY (lnY2) -20.470** -3.198** 0.156** 4.458** 

Ng-Perron critical values; MZa, MZt, MSB and MPT respectively; 
1% significance level for -23.80, -3.42, 0.14 and 4.03 
5% significance level for -17.30, -2.91, 0.17 and 5.48 
*** and ** denote 1% and 5% significance level respectively. 

 

In Table 2, the results of the CMR unit root test indicates that EX, IM and URB are stationary 

at their levels, whereas the other variables are stationary at the first difference. Given the results 

of the two-unit root tests, it is observable that the variables are stationary to different degrees. 

Therefore, the ARDL bounds test was conducted to determine the long-term relationship in the 

series.  

Table 2. Clemente-Montanes-Reyes Structural Break Unit Root Test Results. 

Variables 

Level   First difference 

T-statistic TB1 TB2   T-statistic TB1 TB2 

lnEF -2.800 2001   -10.693** 2000  
 -5.204 1988 2001  -8.124** 1976 2000 
lnCEC -4.257 1985   -7.213*** 1987  

 -4.783 1985 2008  -7.377*** 1987 2006 
lnEX -3.547 1978   -5.866** 1983  

 -7.324*** 1980 1992  - - - 
lnIM -4.863** 1978   - - - 
 -6.725*** 1978 1992  - - - 
lnURB -7.517*** 1979   - - - 
 -12.577*** 1979 2000  - - - 
lnY (lnY2) 0.038 2001   -5.375** 2000  

 -1.733 1984 2002  -7.481*** 2000 2008 
*** and ** denote significant at 1% and 5% levels respectively. 

 

Given the bounds test results illustrated in Table 3, the calculated F-statistics is greater than 

Narayan’s (2005) table critical values, therefore a cointegration relationship exist between the 

series.  

Table 3. Bounds test results 
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Model 
ARDL (1,0,0,0,0,0,0)  k=6 

F statistics 
Case II Case III 

7.376*** 7.102*** 

Table critical values 
1% 5% 1% 5% 
I(0) I(1) I(0) I(1) I(0) I(1) I(0) I(1) 
3.540 4.931 2.591 3.766 3.790 5.411 2.764 4.123 
k is number of independent variable number in Eq. (1). The critical values are based on Narayan’s (2005, 
p.1987) table. 

 

Table 4 presents the long-term coefficients estimated following the identification of the 

cointegration relationship between the series. The results showed that an increase of 1% in 

imports increases the long-term EF per capita by 0.116%. An increase of 1% in exports 

decreases the EF per capita by 0.103%. Clean energy consumption does not affect EF per capita 

in the long term. The positive value of the coefficient of GDP per capita and the negative value 

of the coefficient of the square of GDP per capita concluded that the EKC hypothesis is valid 

in Turkey. In the present study, the turning point value based on the EKC hypothesis was 

$16,045. This value is outside the period of this study’s focus. Furthermore, at the end of the 

CMR unit root test, we obtained the year 2001 and added it to the ARDL model, and the 

coefficient of that date was negative and statistically meaningful. The 2001 crisis slowed 

production and economic growth declined in Turkey. Therefore, there has been a decrease in 

environmental pollution.  

Table 4. Long-run coefficients based on ARDL model. 

Variables Coefficients t-statistics 

Y 8.207*** 5.657 

Y2 -0.424*** -5.457 

CEC 0.030 1.455 

EX -0.103*** -3.185 

IM 0.117*** 3.214 

URB -0.120 -0.745 

D2001 -0.08*** -2.903 

C -38.111*** -6.074 

Diagnostic Tests Test-statistics  p-values 

BG-LM  0.016 0.902 

BPG 0.772 0.630 

White  0.737 0.658 

ARCH 0.209 0.650 

Ramsey Reset 0.755 0.456 
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Jarque-Bera 0.238 0.888 

CUSUM 0.576 0.464 

CUSUMSQ 0.091 1.000 

*** denotes significant at 1% level.  

 

Through diagnostic tests on the estimated ARDL model, the Breusch–Godfrey LM (BG-

LM) test indicated the absence of an autocorrelation problem. The White, Breusch-Pagan-

Godfrey (BGP), and  autoregressive conditional heteroskedasticity (ARCH) tests revealed the 

absence of a heteroscedasticity problem. The Jarque-Bera test demonstrated that the error terms 

are normally distributed. The Ramsey reset test revealed that the model was built on an 

appropriate structural form. The results of the CUSUM and CUSUMSQ tests indicated that the 

coefficients obtained from the model are stable. 

Table 5. Error Correction Model Results 

Variables Coefficients t-statistics 

∆Y 9.561*** 3.563 

∆Y2 -0.496*** -3.347 

∆CEC 0.033 0.167 

∆EX -0.118*** -4.471 

∆IM 0.129*** 5.105 

∆URB -0.052 -0.186 

ECTt-1 -1.120*** -5.871 

D2001 -0.086*** -4.666 

C -42.511*** -5.785 

*** denotes significant at 1% level.  

Finally, Table 5 presents ECM results based on the ARDL model. Given the short-term 

coefficients, it is evident that all variables except for clean energy consumption and 

urbanization affect EF. In the short term, a rise of 1% in exports decreases EF by 0.118%, 

whereas an increase of 1% in import leads to an increase EF by 0.129%.  

6. Conclusions 

This study, by using the ARDL bounds test, tested the validity of the EKC hypothesis in 

Turkey in the years 1973 to 2015 by using the variables of per capita EF, per capita GDP, per 

capita clean energy consumption, exports, imports and urbanization. The bounds test found 

evidence of a cointegration relationship in the series. 
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The coefficients obtained from the ARDL model revealed that there was an inverse-U 

relationship between per capita EF and per capita income in both the long and short terms, 

thereby validating the EKC hypothesis. The turning point value of $16,045 found in the model 

is outside the relevant period. According to Iwata et al. (2011), there is a probability of finding 

the turning points out of the sample periods of developing countries. That the turning point 

value was found to be outside the sample period for Turkey in relation to its status as a 

developing country is therefore consistent with the results of Bölük and Mert (2015), Tutulmaz 

(2015), Pata (2018a), Pata(2018b), and Pata (2018c).  

In the long term, in addition to the variables in GDP, an increase of 1% in imports increases 

the EF per capita by 0.116% whereas an increase of 1% in exports decreases the EF per capita 

by 0.103. Therefore, the use of domestic raw materials rather than import-oriented growth to 

increase export value may allow both the narrowing of the foreign trade deficit and the 

reduction of environmental pollution. An increase of 1% in clean energy consumption per capita 

and urbanization had no effect on EF per capita. The fact that clean energy consumption does 

not affect environmental pollution indicates the proportion of clean energy consumption in 

comparison to total energy is small. In the short term, imports and export have effect on EF. 

The use of environmentally friendly technologies instead of old technologies based on fossil 

fuel consumption, and the state’s support for such practices, is of great importance for 

sustainable development in Turkey as well as in developing countries generally. Moreover, 

extending these activities to the long term may contribute to a reduction in costs. Long-term 

structural reforms are required to use alternative energy sources as substitutes for fossil fuels. 

Therefore, raising the proportion of renewable energy capacity can be useful in reducing CO2 

intensity.  
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The CF constitutes the largest share of the EF in Turkey. The main emphasis on the EF is 

the idea of leaving a protected environment for future generations. For the sustainability of life, 

policy makers should regulate the living conditions and economic activities of people by 

considering the carrying capacity of the planet. Therefore, CO2 capture and storage technologies 

may be used to prevent environmental pollution, and CO2 taxes may be increased to prevent 

CF. Overcoming the CF problem would be easier if such activities were regular and stable. 

It is predicted that environmental destruction will reduce as GDP per capita increases after 

the turning point value is exceeded in Turkey. Turkey is a developing country with the 17th 

largest economy in the world and a goal of becoming a top-10 economy; thus, policymakers 

have a considerable responsibility to increase income levels by realizing the necessary structural 

reforms, preventing environmental pollution, ensuring and maintaining sustainable 

development, and leaving a clean environment for future generations. 
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