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Abstract
In the literature, the relationship between climate change and the labour market is discussed in terms of whether climate
policies create employment opportunities or increase unemployment. Therefore, whether the transition to renewable
energy will increase unemployment or create employment opportunities is an important research topic. This study aims to
investigate the relationship between unemployment and the use of renewable energy by focusing on the Turkish labour
market. In the study, the Augmented Autoregressive Distributed Lag test is applied to determine the short and long-run
relationships of the variables with annual data for the period 1990-2019 obtained from the International Energy Agency
and TurkStat databases. The results of the study show that in the long-run, a 1% increase in non-renewable energy reduces
unemployment by 1.64%, while renewable energy reduces unemployment by 2.03%. In the short-run, every 1% increase in
the use of renewable energy reduces unemployment by 1.06%, while a 1% increase in the use of non-renewable energy
reduces unemployment by 1.31%. In this context, it is possible to say that non-renewable energy sources have a greater
impact on unemployment in the short-run. The results of the research suggest that climate policies focussing on
energy in Turkey can help fight unemployment.
Keywords: Renewable energy, unemployment, labour market, ARDL, Tiirkiye
Jel Codes: Q28, ]64, C32

Kiiresel Iklim Degisikliginin Isgiicii Piyasasina Etkisi: Tiirkiye’den Kanitlar
Ozet

Literatiirde, iklim degisikligi ve isglicii piyasast arasindaki iliski iklim politikalarinin is firsatlar: yaratmasi ve issizligi
artirmast lizerinden tartisilmaktadir. Bu nedenle, yenilenebilir enerji gecisinin issizligi artirip artirmayacagi veya istihdam
firsatlart yaratip yaratacagi énemli bir arastirma konusu olarak karsimiza ¢ikmaktadir. Bu ¢alisma, Tiirkiye isglicii
piyasasina odaklanarak issizlik ile yenilenebilir enerji kullanimi arasindaki iligkiyi incelemeyi amaglamaktadir. Calismada,
Uluslararasi Enerji Ajansi ve TUIK veri tabanlarindan elde edilen 1990-2019 dénemindeki yillik verilerle degiskenlerin kisa
ve uzun vadeli iliskilerini belirlemek icin Augmented Autoregressive Distributed Lag testi uygulanmaktadir. Arastirmanin
sonuglari, uzun dénemde yenilenemeyen enerjideki %1'lik bir artisin issizligi %1,64 azalttigini, ancak yenilenebilir
enerjinin issizligi %2,03 azalttigini géstermektedir. Kisa donemde ise yenilenebilir enerji kullanimindaki her %1 'lik artis,
igsizlik oranint %1,06 azaltirken, yenilenemeyen enerji kullanimindaki %1 'lik artis issizlik oranint %1,31 azaltmaktadir.
Bu baglamda, kisa vadede yenilenebilir olmayan enerji kaynaklarinin igsizlik iizerinde daha biiyiik bir etkiye sahip
oldugunu séylemek miimkiindiir. Arastirmanin sonuglari, Tiirkiye'de yenilenebilir enerjiye odaklanan iklim politikalarinin
issizlikle miicadeleye yardimci olabilecegini géstermektedir.
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1. INTRODUCTION

The impact of climate change on the labour market varies according to whether jobs depend on
ecosystem services and energy consumption preferences. Climate change policies currently focus on
reducing carbon emissions and transitioning to renewable energy (REW). In addition to the need to
reduce carbon emissions, REW is recognized as an important policy for ensuring the security of
energy supply, promoting technological development, facilitating regional development, and
creating jobs (Ram, Aghahosseini, and Breyer, 2020). In this sense, it is expected to bring about a
fundamental change, especially in the labour market. For the transition to REW to be effective as a
climate change policy, carbon-intensive energy sectors should also be subject to certain sanctions. In
this sense, policies such as increasing prices or tax burdens to discourage the use of carbon-intensive
energy will lead to the destruction of jobs as well as the loss of capital stock (Babiker and Eckaus,
2007; Dechezlepretre and Sato, 2017; Greenstone, 2002; Hafstead and Williams, 2018; Herrera,
2018). However, the transition to REW is relied upon to lead to economies of scale and comparative
advantage to compensate for losses in carbon-intensive sectors (Ram et al., 2020). However, some
studies suggest that the jobs created by REW investments do not compensate for the jobs lost
(Chateau and Saint-Martin, 2010; Doorey, 2017; ILO, 2018a; Martinez-Fernandez, Ranieri, Sharpe,
2014; Montt, Wiebe, Harsdorff, Simas, Bonnet, and Wood, 2018; Morriss, Bogart, Dorchak, and
Meiners, 2010; Rivers, 2013). Structural reasons such as labour quality or the general economic
situation and type of REW have been proposed as reasons for this situation (Aragon, Rud, and Toews,
2018; Cai, Wang, Chen, and Wang, 2011; Dordmond, Oliveira, Silva, and Swart, 2021; Gueye and Fyfe,
2015; Hafstead and Williams, 2018). The positive effect is transitory and appears during the
establishment phase and then continues to increase the unemployment rate (Henriques, Coelho, and
Cassidy, 2016; Morriss et al., 2010), and positive employment effects are analysed independently of
the region, country, working life culture, and technologies (Lambert and Silva, 2012; Sastresa, Usoén,
Bribian, and Scarpelleni, 2010).

In this study, an attempt is made to examine the relationship between unemployment levels in the
Turkish economy and REW, aiming to reveal the impact of global climate change on the labour
market. The paper is organized as follows: Section 1 briefly reviews the literature. Section 2 depicts
the methodology and econometric model. Section 3 focuses on empirical results and the short and
long-run relationships between the unemployment rate and REW consumption, and the final section
presents results and discussions.

2. RELATED LITERATURE: GLOBAL CLIMATE CHANGE AND THE LABOUR MARKET

The dynamics of global climate change on the labour market differ depending on whether jobs
depend on ecosystem services or not. When jobs are directly dependent on ecosystem services, such
as in the agriculture, fisheries, livestock, forestry, and tourism sectors, they are also directly
dependent on factors such as climate, air, soil, water, plants, and animals on which ecosystems
depend. In these sectors, job destruction is expected to occur due to the disruption of ecosystem
services (ILOa, 2018: 28). Furthermore, while jobs are not directly dependent on ecosystem services,
they are undoubtedly dependent on energy consumption. Thus, the change and transformation of
energy sources due to climate change is also an important factor affecting the labour market. Climate
policy focuses on the consumption of REW as an alternative to polluting fossil energy. The REW
sector is concerned with the production of energy from sources such as solar, wind, hydroelectric,
biomass, and geothermal. The transition to REW will affect the labour market in two ways. First, as a
sector with high growth potential, it will lead to the creation of new jobs in the labour market,
especially in engineering, software development, data analysis, and other related fields. (citation)
Second, it will lead to the disappearance of jobs in the NREW sector and new regulations that will
make this sector unattractive (Deschenes, 2013). Regulations such as increasing fossil fuel prices
(Herrera, 2018) or increasing taxes on fossil fuel use (Hafstead and Williams, 2018: 55) may lead to
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capital stock losses (Greenstone, 2002) or shutdowns, reducing the demand for labour in the relevant
sectors and leading to increased unemployment (Babiker and Eckaus: 605). The contraction of
employment due to a decrease in labour demand will create a domino effect across all sectors, leading
to a larger economic problem. Thus, it will no longer matter whether a sector is dependent on
ecosystem services or not (ILOc, 2018: 19).

Sectors are not always expected to shut down as a result of climate change policies; rather, they will
be able to transform themselves technically and technologically in order to increase efficiency in the
use of natural resources and aim for environmentally-conscious production (ILOa, 2018: 187). This
transformation also leads to changes and transformations in structural characteristics, such as the
type of production mode, energy preference, or waste management (International Panel on Climate
Change (IPCC, 2014: 85). In particular, the transition to REW represents the largest part of this
transformation. However, investments in REW depend on significant economic planning and
financial support, making it difficult for developing countries to realize this transformation
immediately. For this reason, it is expected that the increase in unemployment due to the destruction
of jobs and sectors will be more pronounced in such countries (Vona, Marin, and Consoli, 2019:
1023).

While the costly transition to REW leads to an increase in production costs, it ultimately leads to an
increase in product prices (Montt et al., 2018: 521-522). Thus, by jeopardising the demand for goods
and services that are subject to production, it triggers a demand-driven economic contraction and
causes a reduction in employment (Dechezlepretre and Sato, 2017). However, it is expected that the
share of electricity generated from REW resources will increase in the generation technologies, and
therefore the price of electricity will be higher. Undoubtedly, electricity consumption will be an
important expenditure item for consumers, and they will spend most of their disposable income on
energy. In this case, consumers' purchasing power will shrink and they will have less demand for
goods and services produced in other sectors. As low demand means low production and investment,
other sectors may be adversely affected (Frondel, Ritter, Schmidt, and Vance, 2010: 4053). Moreover,
as more investment is allocated to the REW sector, investment and development prospects in other
sectors will decline. Such a 'crowding out' effect will therefore negatively affect the growth of other
industries. Thus, the destruction of other sectors and jobs will intensify and accelerate
(Sooriyaarachchi, Tsai, El Khatib, Farid, and Mezher, 2015: 654).

While the transition to REW enables the use of new forms of production, it also leads to a change in
the skills that determine the demand for labour. The demand for skills is expected to increase with a
focus on soft skills. Despite the job creation potential of REW investments, the supply of labour may
not be able to meet the demand for skills. In particular, low-skilled labour employed in carbon-
intensive sectors may become unemployed, and for them, unemployment will become structural
(Rivers, 2013, Doorey, 2017: 27).

Recent literature explains the relationship between climate change and the labour market through
the relationship between REW consumption and unemployment or employment. The studies are
generally based on input-output and scenario analysis (Bohringer, Keller, and van der Werf, 2012;
Bohringer, Rivers, Rutherford, and Wigle, 2013; Bulavskaya and Reynes, 2018; Cai et al., 2011; Cai,
Mu, Wang, and Chen, 2014; Dvorak, Martinat, Van der Horst, Frantal and Tureckovd, 2017; Hondo
and Moriizumi, 2017; Kolsuz and Yeldan, 2017; Kiister, Ellersdorfer, and Fahl, 2007; Mu, Cai, Evans,
Wang, and Roland-Holst, 2018; Oliveira, Cassidy, and Coelho, 2014; Simas and Pacca, 2014; Wei,
Patadia, and Kammen, 2010); time series and panel data analysis methods (Agpak and Ozcicek, 2018;
Apergis and Salim, 2015; Bekmez and Agpak, 2016; Dincer and Karakus, 2020; Henriques et al., 2016;
Markandya, Arto, Gonzalez-Eguino, and Roman, 2016; Proencga and Fortes, 2020; Rafig, Salim, and
Sgro, 2018; Saboori, Gholipour, Rasoulinezhad, and Ranjbar, 2022; Tatli and Barak, 2019; Telli,
Voyvoda, and Yeldan, 2008; Yilanci, Islamoglu, Yildirimalp, and Candan, 2020; Zhao and Luo, 2017).
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Hillebrand, Buttermann, Behringer, and Bleuel (2006) examined the impact of increasing the share
of REW on unemployment in Germany and found that the number of jobs created gradually
decreased, increasing costs reduced economic growth, and unemployment increased. Kiister et al.
(2007) showed that investment subsidies for REW in EU countries increased unemployment rates.
Wei et al. (2010) found that the employment effect varied by type of REW in the US from 2009 to
2030. Caietal. (2011) showed that jobs created as a result of REW solutions in the power generation
sector in China increased from 2006 to 2010 and, if supported by an education system that regulates
skills, would increase employment by 0.68 percent. Bohringer et al. (2012) found that the REW
incentive policy implemented in Ontario, Canada, increased employment as well as the overall
unemployment rate and decreased the labour force participation rate. Bohringer et al. (2013)
reported that REW solutions for the electricity generation sector in Germany remain limited. Rivers
(2013) showed that the transition to renewable electricity generation increased unemployment in
the US over the period 2007-2010. Cai et al. (2014) found that REW initiatives in China for the period
2011-2020 increased unemployment, with women being particularly affected.

Oliveira et al. (2014) concluded that the use of REW in the UK did not create the expected number of
jobs with projections for 2020. For Portugal between 2008 and 2020, Henriques et al. (2016) reached
similar conclusions. Simas and Pacca (2014) found that wind energy only created employment effects
during the installation phase. Apergis and Salim (2015) showed the positive effects of REW
consumption on unemployment for a sample of 80 countries over the period 1990-2013. Markandya
etal. (2016) examined the net employment effects of the transformation of the EU energy sector from
NREW to REW between 1995 and 2009 and found that 0.24% of total employment in 2009 was due
to the transformation. However, the unemployment situation was interpreted differently for each
country. Dvorak et al. (2017) found that investment in REW in the Czech Republic in 2008-2013 was
mainly in rural areas, with the highest rates in companies processing biomass and waste energy.
Hondo and Moriizumi (2017) reported significant differences in employment effects across nine
different production technologies in Japan in 2011, with the highest number of jobs created in the
trade, finance, accounting, and insurance sectors. Zhao and Luo (2017) stated that there is
insufficient evidence of the impact of REW production on unemployment in China. Bulavskaya and
Reynes (2018) predicted that the use of REW in the Netherlands would reduce unemployment by
2030. Rafiqg etal. (2018) showed that the use of REW in 41 countries between 1980 and 2014 reduced
unemployment in the industrial services sector but increased it in the agricultural sector. Mu et al.
(2018) found that the use of solar and wind energy in China did not reduce unemployment, although
it has the potential to create jobs. Chen (2019) predicts that REW investment in China will create
about twice as many jobs as the same amount of spending on fossil fuels, but more than 70% of jobs
in the REW sector will be created through informal economic activities. Dincer and Karakus (2020)
showed that there was a co-integration relationship between REW investment and employment in
G7 countries over the period 1991-2018. Proenca and Fortes (2020) found that every 1% increase in
REW generation capacity in EU Member States over the period 2000-2016 leads to a 0.48% increase
in employment. Yilanci et al. (2020) found that the employment effect of REW technologies in OECD
countries varies across countries. Saboori et al. (2022) found that NREW provided employment in 19
out of 51 states in the US between 1977 and 2017, while REW provided employment in 6 states.

In the literature, one of the first studies on Tiirkiye, or including Tiirkiye. First, Telli et al. (2008)
concluded that energy taxes would increase unemployment in the period 2006-2020. Bekmez and
Agpak (2016) showed that there was a unidirectional causality between REW consumption other
than hydropower and employment in low- and middle-income countries and no causality in high-
income countries for 80 countries in the period 1991-2014. Kolsuz and Yeldan (2017) showed that
renewable technologies, institutional innovations, and environmental taxes could increase
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employment in Tirkiye for 2020 and 2030. Agpak and Ozcicek (2018) showed that there was a
negative relationship between REW use and employment in 59 countries in the period 1991-2014.

3. METHOD AND MODELLING

Granger (1981) was the first to introduce the concept of co-integration and give examples of how
these series are generated. Granger and Engle (1987) developed the concepts of co-integration (C, =

C,: + u, = B,Y¥, + pu, ) and error correction. Error correction shows the short-run dynamics and

provides information on the process by which deviations are corrected. They also assumed that all
components of an economic vector Xt are I(1) of the same order. Since ignoring lagged values of
variables in the Engle and Granger (1987) co-integration test leads to spurious regression, the
autoregressive distributed lag (ARDL) model has been developed. ARDL is a test designed to explain
the autoregressive relationship between variables. The f-statistic obtained when testing the
hypothesis is compared using the Pesaran, Shin, and Smith (2001) table of critical values, which
includes lower and upper bounds. However, it is preferable for time series with a small number of
observations without taking into account the unit root integration of the variables (Phillips and
Perron, 1988). Therefore, it is often used in research as it offers possibilities for non-stationary
variables where co-integration is equivalent to an error correction mechanism (Hassler and Wolters,
2016).

In order to empirically analyse the impact of REW consumption on unemployment in Tiirkiye using
ARDL methodology, the data for the period between 1990 and 2019 were used. Regression models
with unemployment as the dependent variable and REW and NREW consumption as explanatory
variables have been frequently used in the literature (Agpak and Ozcicek, 2018; Apergis and Salim,
2015; Khodeir, 2016; Saboori et al.,, 2022; Tatli and Barak, 2019). Unlike other studies, the urban
population, whose relationship with unemployment has been ignored, was added as a variable (Rafiq
et al.,, 2018). The urban population is recognized as an important variable in terms of both
unemployment and climate change. Cities focus on population, energy use, production, and
consumption (Creutzig, Agoston, Minx, Canadell, Andrew, Le Quéré, Peters, Sharifi, Yamagata, and
Dhakal, 2016). Due to their infrastructural characteristics and the benefits of using these
characteristics, they bring higher economic growth, and therefore, their environmental damage is
expected to be high (Ahmad, Zhao, and Li, 2019). In addition, carbon emission rates and
unemployment rates are high due to rural-urban migration (Creutzig, Baiocchi, Bierkandt, Pichler,
and Seto, 2015; Yu, 2021). The model is shown below in simplified form:

UNEMr= f (REWT, NREWT, URBT)

In the model, (UNEMrT) represents the unemployment rate in Tiirkiye, (REWT) represents the
consumption of REW in Tiirkiye, (NREWT) represents the consumption of NREW in Tiirkiye, and
(URBT) represents the urban population in Tiirkiye. In the model, urb is included as an explanatory
variable for unemployment. The data on energy were obtained from the International Energy Agency
and unemployment and urban population data were obtained from the Turkstat. All variables in the
models are in logarithmic form, and their descriptive statistics are presented in the table below.
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Table 1: Descriptive Statistics

InUNEMrt InREWT InNREWT InURBT

Mean 9.590 12.617 14.499 17.628
Median 9.850 12.642 14.477 17.634
Maximum 14.000 12.686 14.995 17.960
Minimum 6.500 12.468 14.007 17.275
Std. Dev. 0.298 0.065 0.306 0.204
Skewness 0.205 -1.089 0.007 -0.043
Kurtosis 2.103 2.882 1.818 1.839
Jarque-Bera 1.488 5.950 1.745 1.691
Probability 0.783 0.151 0.417 0.429

The descriptive statistics of the whole data set are within the expected ranges. Therefore, no
significant problem is detected.

4. EMPIRICAL RESULTS
4.1 Unit Root Test Results

In order to obtain reliable results in time series studies, the series must satisfy the condition of
stationarity. To this end, an augmented Dickey-Fuller, 1981 (ADF), Phillips-Perron, 1988 (PP), and
one-break unit root test developed by Zivot and Andrews, 1992 (ZA) were used to test the
stationarity of the variables used in the study.

Table 2: Unit root test (UNEMt, REWT, NREWT, URBT)

ADF
Variables Level First Difference
Intercept Intercept+Trend Intercept Intercept+Trend
InUNEMr -1.066(0.715) -2.200(0.471) -4.766(0.000)*** -4.176(0.003)***
InREW¢ -0.468(0.883) -2.309(0.415) -6.686(0.000) -5.931(0.000)***
InNREW+¢ -0.555(0.865) -5.012(0.001)*** - -
InURBt -1.731(0.404) -3.572(0.051)**
PP
Variables Level First Difference
Intercept Intercept+Trend Intercept Intercept+Trend
InUNEM~ -1.050(0.721) -2.179(0.482) -3.879(0.000)*** -3.828(0.000)***
InREW¢ -0.009(0.950) -2.148(0.499) -6.948(0.000)*** -9.868(0.000)***
InNREW+¢ -0.423(0.892) -4.999(0.002)*** - -
InURBr -2.637(0.097)* -3.959(0.022)**
ZA
Variables Level First Difference
Test statistics Break date Test statistics Break date
InUNEMr -3.471 2001 -7.113 2001**
InREW¢ -4.812 2014 -5.078 2014 %
InNREW+¢ -5.649** 2001 -5.568 1999
InURBt -5.591** 2001 -9.095 2001
Notes: The symbols ****** denote the variables at 10%, 5%, 1%, respectively. It expresses the
significance at the level of significance.

The lag length was chosen as 2, as the data are annual time series (Johnston and Dinardo,
1997). According to the ADF and PP tests, while urban population and NREWr are stationary at
level, REWT and unemployment contain a unit root. When the ZA test is taken into account, it gives
results that support the traditional ADF test, and it is understood that the test statistic is greater
than the critical
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values and the structural breaks are insignificant. It is observed that the urban population becomes
stationary only in the model with constants and trends. In this context, it should be noted that the
study should be constructed with ARDL models with trend. Accordingly, the ARDL model with a
constant and restricted trend is as shown in the equation below:

p q1 q2
INUNEMT, = ay + a t + z WINUNEMT,_; + By INREWT,_; + Baj INNREWT,_;
i=0 =0 =0
23 13 ] ]
+ ,83]anRBTt_] + Et
j=0

In the equation, @o is the constant term, a1 is the linear trend coefficient, i is the lagged coefficient
of the dependent variable, k is the independent variable’s lagged coefficient, and ¢t is the error term.

4.2 ARDL Test Results

In order to estimate the long-run and short-run coefficients and compute the f-bounds test, the ARDL
(2,0,0,1) model was constructed as shown in the equation below. The results of the model are
presented in the table below.

Table 3: Estimation and co-integration results of ARDL (2,0,0,1)

Variable Coefficient t- statistics Prob.
InUNEMT (-1) 0.668 4.453 0.000***
InUNEMT (-2) -0.314 -2.004 0.058*

InREWT -1.062 -2.210 0.038**

InNREWT -1.314 -4.570 0.000***

InURBT -45.767 -3.235 0.004***
InURBT (-1) 38.503 2.999 0.007***
C 167.648 1.917 0.069*
@TREND 0.223 1.910 0.070*
Diagnostic Tests
Breusch-Godfrey LM 1.136 (0.343)

Jargue-Bera

0.600 (0.970)

Breusch-Pagan-Godfrey

1.389(0.263)

RESET Test 0.592 (0.451)
Co-integration Results
Significance Critical Values
% 1 4.3 5.23%**
% 5 3.38 4.23**
F - statistics 8.75

Notes: The symbols ****** denote the variables at 10%, 5%, 1%, respectively. It expresses the
significance at the level of significance

As can be seen in the table, the series are normally distributed, there is no problem of autocorrelation
and changing variance, and there is no model fitting error in the model. However, it should be noted
that the value of the f-statistic (8.75) calculated at the 1% significance level is greater than the upper
limit (5.23). In this case, the null hypothesis of no co-integration is rejected. In other words, it is
established that there is a co-integration relationship between the variables.

4.3. Long-run and Short-run Estimates

Identifying the co-integration relationship allows the determination of the model’s long and short-
run coefficients. The ARDL (2,0,0,1) model was analysed to determine the long-run relationship
between the variables. The results of the analysis are presented in the table below.
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Table 4: Long-run estimates of ARDL (2,0,0,1)

Variable Coefficient t- statistics Prob.
InREWT -2.036 -2.855 0.009***
InNREWT -1.645 -2.124 0.046**
InURBT -11.250 -1.618 0.121
@TREND 0.345 2.134 0.045**
Notes: The symbols**, and *** denote the variables at 5% and 1%, respectively. It expresses the
significance at the level of significance.

ARDL (2,0,0,1) model presented in the table; a long-run relationship was found for all variables
except the urban population. According to the long-run coefficients, REWTr is significant at 1%, while
NREWT is significant at 5%. Accordingly, with a 5% margin of error, a 1% increase in NREWTr is
estimated to reduce unemployment in Tiirkiye by 1.64%. Similarly, with a 1% margin of error, a 1%
increase in REWr is estimated to reduce by 2.03%.

After determining the long-run coefficients, the error correction model of the ARDL (2,0,0,1) model
was estimated, and then the short-run coefficients were analysed. The table below shows the results
of the error correction model.

Table 5. Error Correction Model and Short-run Estimates of ARDL (2,0,0,1)

Variable Coefficient t- statistics Prob.

C 167.871 7.263 0.000***

D(InUNEM7)(-1) 0.314 2.484 0.022%**

D(InREWf~) -1.062 -2.210 0.038**

D(InNREWfT) -1.314 -4.570 0.002***

D(InURBy) -45.767 -4.605 0.000***

CointEq(-1) -0.645 -7.246 0.000***
Notes: The symbols**, and *** denote the variables at 5% and 1%, respectively. [t expresses the significance

at the level of significance.

The table above shows the results of the error correction model. In the model, the coefficient of the
error term takes a value between 0 and -1 (-0.645) and is statistically significant at the 1% level.
Thus, the long-run analysis is considered reliable, and it is estimated that about 64% of the short-run
imbalances will approach the equilibrium level within each period. Thus, the imbalances are
corrected at the end of a total of 1.5 periods (100/64).

According to the short-run estimates, a 1% increase in REWr reduces unemployment by 1.062%,
while a 1% increase in NREWT reduces unemployment by 1.314%. As can be seen, unemployment
is more sensitive to NREWTr in the short-run. And also, a 1% increase in urban population
reduces unemployment by 45%. According to the short-run estimates of the ARDL (2,0,0,1) model,
the null hypothesis that there is no relationship between unemployment and REW in Tiirkiye is
rejected with a 5% margin of error.
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4.4 Stability Results

Cusum and Cusum-sq values were calculated to test whether the ARDL (2,0,0,1) model contains
structural breaks and whether the results obtained are stable.

Figure 1. Plots for the CUSUM and CUSUM of Squares ARDL (2,0,0,1)
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In the figure, the results of the CUSUM and CUSUM of Squares tests show the parameter estimates of
the model within 95% confidence limits (dashed lines). If the curves obtained as a result of the
parameters are within the critical limits at the 5% significance level, the estimated parameters are
stable and do not contain structural breaks. The figure shows that there is no structural break in the
ARDL (2,0,0,1) model. Therefore, it can be said that the regression coefficients are stable and there is
no problem with the test.

5. CONCLUSION

Research investigating the effects of climate change on unemployment has focused on whether the
transition to REW has created job opportunities or contributed to unemployment. Arguments
supporting rapid employment growth often assume perfect competition, where wages are flexible,
and the labour market is fluid. However, the inflexibility imposed by job-specific skills could hinder
the labour's ability to adapt to economic changes, such as sectoral shifts. Therefore, it cannot be
assumed that investments in REW would necessarily offset lost jobs (Wei et al.,, 2010). Thus, it is
crucial to understand the impact of the transition to REW on the labour market.

This paper investigates this issue within the context of the Turkish labour market, presenting
empirical evidence through a model with cointegrated relationships. The model included variables
such as unemployment, REW and NREW, and urban population, which aligns with existing
literature. In the long-run, the unemployment rate in the Turkish labour market is more sensitive to
REWr than NREWt and will reduce unemployment more. In the short-run, unemployment is
slightly more sensitive to NREWT. The fact that NREWT reduces unemployment more than REWTr in
the short-run. Therefore, the initial response of the Turkish labour market to the expected increase
in REWy due to climate change policies was limited in the short-run, and a decline in
unemployment is anticipated in the long-run. Moreover, the long-run decrease in unemployment
resulting from REWr, compared to NREWr, suggests that concerns about unemployment in REW
investments may be unfounded in the Turkish labour market. These results are consistent with
empirical literature that indicates REWr reduces unemployment (Bulavskaya and Reynes, 2018;
Cai etal., 2011; Dincer and Karakus, 2020; Dvorak et al.,, 2017; Henriques et al., 2016; Kolsuz and
Yeldan, 2020; Proenca and Fortes, 2020; Yilanci et al., 2020).

The transition to REW is considered a crucial investment as it offers the potential to replace jobs lost
in carbon-intensive industries and mitigate the negative impacts of climate change on
unemployment. Turkey is making significant efforts to transition to REW. This research does not
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allow for conclusions to be drawn on the duration or sustainability of employment generated by REW
consumption. To ensure continuity in the literature, future research should focus on theoretical
explanations and empirical evidence related to this issue. The existing literature suggests that
employment in the REW sector may be temporary (Henriques et al., 2016). Therefore, it is
recommended that energy and labour market policies be implemented simultaneously in Turkey,
with an understanding that the future of employment is not guaranteed. Reducing foreign
dependency in the energy sector and diversifying energy sources should be the top priority policy
for the development of the REW transition. Encouraging citizens and investors to adopt REW sources
can contribute to environmental protection. Incentives such as subsidies, low-interest loans, tax
rebates, and exemptions can stimulate investments in the REW sector. Supporting local
entrepreneurs to use national REW sources can increase domestic production.

Labour market policies should align with fundamental human rights and decent work criteria. To
achieve this, establishing a social dialogue environment is crucial. Determining working conditions
with qualifications that are environmentally and socioeconomically fitting, broadening the scope of
social protection, planning education policies that incorporate green skills, and instituting measures
to enhance job security and income justice are imperative.
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