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Abstract: This study aims to analyze the effect of urban population and economic globalization
on air quality in Turkey for the period 1970–2017, including GDP and electricity consumption as
control variables. This paper is the first attempt to apply the dynamic autoregressive-distributed lag
(DARDL) approach to explore the association between carbon emissions, urbanization, economic
globalization, GDP, and electricity consumption in Turkey. The analysis results suggested the
existence of a cointegration relationship between all series in the long run. DARDL results revealed
that while urbanization has a statistically significant effect on carbon emissions in the short or long
run, economic globalization has a positive impact in the long run. That is, economic globalization
increases carbon emissions by about 0.15 percent. Thus, it can be said that globalization is more
critical than urbanization in terms of environmental costs. In addition, it was determined that GDP
and electricity consumption increase carbon emissions in both the long and short run. Also, the
response of CO2 emissions to all shocks in the explanatories was determined. All future shocks of
electricity consumption lead to no change in CO2 emissions. The negative shocks of both urbanization
and globalization decrease CO2 emissions in the short run, but the response of CO2 is stable in the
long run. The effects of a shock in GDP are exactly the opposite.

Keywords: CO2 emissions; urbanization; globalization; dynamic ARDL simulation; Turkey

1. Introduction

Environmental problems constitute one of the most important fields of struggle for
many nations today. One of these problems can be described as the gradual deterioration of
air quality. CO2 emissions, which express the carbon released into the atmosphere, are an
important air quality indicator, and the increasing CO2 emissions due to many human ac-
tivities lead to the atmospheric temperature reaching high levels that cause climate change.
In line with this vital importance, studies on the causes of carbon emissions have a large
place in the economic literature. The environmental Kuznets curve (EKC) hypothesis is one
of the most studied hypotheses in this area. In addition to the studies conducted to test
this hypothesis, which focus on the association between GDP and environmental destruc-
tion [1,2], various variables such as energy consumption [3–6], financial development [7,8],
foreign direct investment [9–11], and urbanization [12–14] are included in the overtime.

Urbanization, which is defined as the population density in cities, is a demographic
indicator. According to 2018 statistics from the United Nations, 55 percent of the global
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population resides in urban areas, and this rate is expected to increase to 68 percent in
2050. In fact, urbanization can be perceived as the transition of individuals from rural
areas to urban areas in order to improve economic and social conditions. It is a known fact
that urbanization increases productivity, provides an economic opportunity advantage,
increases income levels, and thus increases welfare [15]. However, the rapid production and
consumption processes caused by urban life inevitably have environmental costs. There are
many approaches that form the basis of the link between urbanization and environmental
problems. First, it can be said that industrial establishments around cities that mostly
use fossil fuels increase emissions. Secondly, due to the rapid urbanization rate, there
may be problems with the infrastructure and sewerage system. In relation to this, a clean
water shortage occurs. Thirdly, attempts to solve the settlement problems of the growing
population result in the destruction of forest areas. Fourthly, using artificial ways to increase
agricultural production to meet the food demand of the urban population makes the soil
inefficient [16]. These are major problems brought about by urban life, and they are also
important sources of an increase in carbon emissions.

Another issue that has been recently investigated for its connection to environmental
issues is globalization. In the most general sense, globalization is the integration of countries
around the world on economic, social, and political levels. Especially as a result of economic
globalization, countries have started to shift their production to developing countries due
to cheap labor and raw materials. Although this may seem to be an advantage in providing
investment-saving equality for developing countries, it comes with environmental costs.
Thus, globalization causes an increase in emissions with increased foreign trade and foreign
investment [17]. This issue is also associated with income level. According to Shahbaz
et al. [18], people with low incomes tend to compromise the environment to increase
their consumption. However, as living standards increase, the importance given to the
environment increases again. Therefore, it is not surprising that developing countries
ignore the environmental costs of foreign investments to at least some degree.

It is known that developing countries are faced with intensive environmental prob-
lems due to their nature. In other words, it is quite possible that factors such as popula-
tion growth, urbanization, and industrialization in these countries cause environmental
problems [19]. Due to the rapid development process, Turkey faces some environmental
problems. According to statistics, carbon emissions in Turkey, which were approximately
276 million metric tons in 2008, reached approximately 370 million metric tons in 2020.
Therefore, while urbanization, energy consumption, and globalization developments in
the development processes remain current in the context of sustainability, they also have
critical importance for Turkey. The development that brought Turkey to the fore in this
context was the adoption of an open growth target in economic policies in the 1980s. This
new strategy is also considered a new stage in the urban development process. In the
process of increasing liberalization and globalization after 1980, developments such as
metropolitanization, internalization of cities, and the prominence of being a world city
emerged in Turkey. At this point, the impact of globalization on the country’s policies and
the related shaping of the urbanization process emphasize the critical importance of Turkey
in terms of both dynamics and bring up the study of its impact on the environmental
conditions in the country.

This paper aims to explore the nexus between urban populations, economic global-
ization, and environmental pollution in Turkey. In this paper, the relationship between
pollution and urbanization in Turkey is discussed for the first time in the context of global-
ization. There are many empirical studies examining the EKC hypothesis. Over time, it has
been seen that urbanization is also commonly included in the models used in these studies.
However, globalization is a newer factor in the EKC literature. Even so, the number of
studies in which both urbanization and globalization are used as the main explanatory
variables in the EKC model is quite limited. This gap identified in the literature is trying to
be filled. Thus, an up-to-date contribution is made to the EKC literature. The continuation
of Turkey’s globalization and urbanization has increased the importance of this study. In
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addition, considering the rapid development processes of urbanization and globalization
in Turkey at similar times, revealing the environmental effects of these two dynamics
comparatively constitutes the main contribution of this study. The process in question
brings up intense energy consumption, especially in a developing country like Turkey. At
this point, it is a fact that electricity consumption in Turkey increases every year. Since
this increase is an important result of globalization and urbanization, it is inevitable that
it should be included in the adopted model. Another contribution to the literature is the
application of the dynamic autoregressive distributed lag (ARDL) simulations developed
by Jordan and Philips [20]. This method eliminated the problems of the ARDL method
developed by Pesaran et al. [21]. Therefore, the novelty of the dynamic ARDL approach,
its ability to eliminate the traditional ARDL method, and its use for the first time in this
study to investigate the environmental impact of urbanization, globalization, electricity
consumption, and growth in Turkey can be considered a methodological contribution to
the relevant literature.

This paper consists of five sections. The second part presents related literature. In the
third section, the model, data set, and methodology are introduced. In the fourth section,
findings are evaluated, and in the fifth section, the conclusion title is included.

2. Literature Review

In this section, selected up-to-five-year studies examining urbanization-CO2 and
globalization-CO2 are presented under two titles.

2.1. Nexus between Urbanization and CO2

Li and Lin [22] studied 73 countries over the period 1971–2010. They found that ur-
banization causes an increase in pollution levels in low- and middle-income countries and
in high- and low-income countries. The same relationship is found by Wang et al. [23] for
China. Also, Quyang and Lin [24] found the same positive relationship between urbaniza-
tion level and environmental pollution in both Japan and China for the period from 1978 to
2011. Liu and Bae [25] investigated the nexus between urbanization, industrialization, and
pollution in China by using the ARDL testing approach. Empirical findings suggest that
urbanization causes environmental pollution. This positive effect was found by Pata [12]
for Turkey during 1974–2014. Wang et al. [26] tested the link among urbanization, income,
energy consumption, and air pollution in 170 countries with different income levels. They
revealed a statistically significant positive link between the variables. Ali et al. [27] explored
the role of urbanization processes on emissions levels in Pakistan for the 1972–2014 data
period. They used the ARDL boundary testing approach and found that urbanization
enhances CO2 emissions in both the long and short run. Bai et al. [28] reinvestigated the
relationship in China using residential CO2 emissions and revealed the positive impact.
In addition, according to Wang et al. [29], urbanization enhances environmental pollution
in APEC realms. Mahmood et al. [30] studied Saudi Arabia. Their study illustrated that
urbanization has a positive impact on emissions. According to Rahman and Alam [31],
in addition to population density and economic growth, urbanization also harms the envi-
ronment in Bangladesh. Similarly, Sufyanullah et al. [32] revealed the positive link between
urbanization and emissions in Pakistan.

Xu and Lin [33] analyzed the effect of industrialization and urbanization on air quality
by using nonparametric additive regression models for Chinese provinces. They revealed
that there is an inverted U-shaped relationship between urbanization and CO2 in the
eastern region, but there is a U-shaped relationship in the central region. Another study
that found a U-shaped relationship among two variables was Shahbaz et al. [34]. They used
the STIRPAT model for Malaysia. On the other hand, for Malaysia, an inverted U-shaped
relationship between urbanization and CO2 was confirmed by Bekhet and Othman [35].
An inverted U-shaped relationship was found by Zi et al. [36]. This study adopted a
threshold analysis for China over the period of 1979–2013. Chen et al. [37] examined
the effect of urbanization on CO2 emissions and energy consumption using panel data



Sustainability 2023, 15, 11764 4 of 13

analysis for Chinese prefecture-level cities. Their results illustrated that there is an Inverted
U-shaped relationship between these variables in the western region. Muhammad et al. [14]
analyzed the effect of urbanization and international trade on emissions in 65 countries
for the 2000–2016 data period. They suggested an inverted U-shaped relationship between
urbanization and CO2 in countries with high development levels. The same threshold
effect between urbanization and pollution was obtained by Chen et al. [38] for China.

Although there is usually a positive or inverted U-shaped relationship between two
variables, there are also studies with different results. One of these studies examining the
relationship between urbanization and carbon dioxide emissions is Chikaraishi et al. [39].
Their findings suggested that the urbanization process in a country with a developed
service sector and a high GDP per capita does not harm the environment. Ahmed et al. [40]
analyzed whether urbanization has an impact on pollution in Indonesia using a threshold
model, and they demonstrated that urbanization after a threshold level mitigates emissions.
Li and Haneklaus [41] found a negative impact of urbanization on CO2 emissions in
G7 economies by using the panel ARDL approach. A different result was obtained by
Xu et al. [42]. They used a current approach, the hybrid spatial model, to reveal the
spatial spillover effects of urbanization on pollution. The results suggested that the spatial
spread effect of urbanization on CO2 emissions is negative and tends to increase first and
decrease second.

2.2. Nexus between Globalization and CO2

The studies investigating the globalization-environment link are quite limited in the
literature. However, it can be seen that focusing on trade openness in studies is a proxy
for globalization. According to Shahbaz et al. [43], trade openness causes environmental
destruction in high-, middle-, and low-income countries. A similar result was obtained
by Shahzad et al. [44]. They explored the nexus between carbon emissions, energy con-
sumption, trade openness, and financial development in Pakistan for the period from 1971
to 2011. They found that trade openness increased carbon emissions. Hasanov et al. [45]
studied oil-exporting countries. They found that exports and imports cause an increase
in consumption-based CO2 emissions. Acheampong [46] considered both foreign direct
investment and trade openness as proxies of globalization and reached the same results.

Unlike positive and statistically significant relationships, Mutascu [47] revealed the
validity of the neutral hypothesis among trade openness and pollution in the short run.
Haung and Ucal [48] suggested that exports reduce CO2 emissions, but imports increase
them. Also, Essandoh et al. [49] confirmed the negative long-run relationship between CO2
and trade openness in developed countries with high income levels. Wasti and Zaidi [50]
focused on the causal relationship between environmental pollution, energy consumption,
trade liberalization, and economic growth in Kuwait. They found a unidirectional causality
from CO2 emissions to trade liberalization.

One of the few studies that literally investigates the globalization-CO2 connection is
You and Lv [51]. They used a spatial panel approach for 83 countries in the 1985–2013
data period and found that globalization positively affects environmental performance.
Khan et al. [52] examined the effect of globalization, economic determinants, and energy
consumption on air pollution in Pakistan using an economic, social, and political global-
ization index. Their results illustrated that all globalization indexes cause environmental
pollution. Zhu and Jiang [53] investigated the globalization and global emissions nexus
and concluded that globalization caused a net increase of 202 Mt. in global CO2 emis-
sions. Salahuddin et al. [17] analyzed the effect of both urbanization and globalization
on CO2 emissions in South Africa for the period from 1980 to 2017. They used the ARDL
testing approach and found that urbanization increases CO2 emissions in the short and
long run, but globalization has a positive impact on emissions only in long run. Also,
a positive relationship between globalization and emissions was found by Aslam et al. [54].
According to Liu et al. [13], there is an inverted U-shaped relationship between globaliza-
tion and pollution. However, Farooq et al. [55] reached a different result. They analyzed
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the globalization-environment nexus in 180 countries for the period from 1980 to 2016.
Their findings support the existence of a positive impact of globalization on environmen-
tal quality. Danish et al. [56] tested the effects of nuclear energy and globalization on
consumption-based and production-based CO2 emissions in OECD countries and found
the negative impact of globalization on both types of CO2 emissions. Gaies et al. [57]
studied MENA countries. Their study focused on 17 MENA countries over the 1980–2018
data period by using ARDL and NARDL models. The results of the analysis illustrated
that globalization has a positive impact on emissions. The opposite result was obtained by
Patel and Mehta [58]. They used the NARDL approach for India. Test results demonstrated
that globalization reduces emissions.

3. Data and Methodology

This paper analyzes the link between urbanization, economic globalization, and
environmental pollution in Turkey. We focused on annual data for the period from 1970
to 2017. Time period selection is based on data availability. Our model is inspired by
Ali et al. [27], Ali et al. [16], Salahuddin et al. [17], and Farooq et al. [55], taking into
consideration the following functions in the model:

CO2 = f(URB, GLOB, ELC, GDP,) (1)

log _co2t = β0 + β1 log _urbt + β2 log _globt + β3 log _elct + β4gdp1 + µt (2)

where CO2 denotes CO2 emissions (metric tons per capita) and is used as the dependent
variable. Explanatory variables are electric power consumption (ELC), urban population
growth (URB), GDP per capita with a constant 2010 USD (GDP), and the economic glob-
alization index (GLOB). GDP and ELC are used as control variables. The globalization
indicator is obtained from the KOF Swiss Economic Institute, and this variable is verified
between 0 and 100. Other variables are obtained from the World Bank database. Since
the logarithmic transformation is a tool for stabilizing the variance of the series [59], all
variables are logarithmically analyzed.

The dynamic ARDL model is adopted in this paper. It is possible to list some important
reasons for choosing the dynamic ARDL method. While the traditional ARDL approach
reveals the short- and long-run dynamics, the dynamic ARDL method is more effective
in revealing the actual changes in the dependent variable affected by the independent
variables. Also, this approach graphically presents the effect of the shocks that each
independent variable brings on the predicted value of the dependent variable. Moreover,
since this approach is an algorithm that works with 5000 simulations, it gives reliable and
robust results even if the sample is small.

The main equation is as follows [20]:

∆(y)t = α0 + θ0(y)t−1 + θ1(x1)t−1 + . . . + θk(xk)t−1 +
p
∑

i=1
αi∆(y)t−1

+
q1

∑
j=0

β1j∆(x1)t−j + . . . +
qk
∑

j=0
βkj∆(xk)t−j + εt

(3)

where y is the change in the dependent variable, which is CO2 emissions, α0 is constant
term, and t − 1 displays the explanatory variables’ maximum level of p, with lags qk in
the difference operator with the error term (ε) in time t. Whether there is a cointegration
relationship in the equation is determined by the F statistic. This statistical value is used to
test the following null hypothesis:

H0 = θ0 + θ1 + . . . + θk = 0 (4)

To adopt the DARDL method, the series must be stationary in the first order. Phillips–
Perron (PP), developed by Phillips and Perron [60], and Dickey–Fuller/GLS (DF-GLS),
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developed by Elliott et al. [61], unit root tests are performed as preliminary tests for the
method to be applied because stationarity of the series is an important prerequisite. The
dynamic ARDL approach provides the opportunity to visually obtain the asymmetric effects
of independent variables on the dependent variable. It clearly presents the effect of all
shocks in the explanatory variables on the dependent variable. Based on the mathematical
specification illustrated in Equation (4), the error correction model of the ARDL bounds
test is implied as follows:

∆log_co2t = α0log_co2t−1 + β1∆log_urbt + θ1∆log_urbt−1
+β2∆log_globt + θ2∆log_globt−1 + β3∆log_elct
+θ3∆log_elct−1 + β4gdpt + θ4gdpt−1

(5)

4. Empirical Results

To apply the dynamic ARDL method, the integration degree of the series is expected
to be 1. Jordan and Phillips [20] emphasize that this criterion is a requirement for the
dependent variable; they state that the integration degree of the other series should be at
most 1. This study followed the test procedures in Jordan and Phillips [20], and therefore
the Phillips–Perron and DF-GLS stationarity tests were applied. Related results are demon-
strated in Table 1. Accordingly, the null hypothesis expressing stationarity is rejected for all
variables, so the integration level of all variables is I(1).

Table 1. Stationarity test results.

Phillips-Perron DF-GLS

Series q q, t Q q, t

log_co2 −1.687696 −0.843328 −1.327961 −1.208010

log_urb −1.288450 −2.065490 −1.162013 −2.499231

log_elc −0.921240 −0.852619 −0.999016 −1.256535

log_gdp 0.592277 −1.922926 2.242819 −1.937376

log_glob −1.122601 −1.560529 0.257211 −1.638771

∆log_co2 −6.760997 * −7.149062 * −6.569985 * −7.273851 *

∆log_urb −4.546972 * −4.493285 * −8.086175 * −8.303381 *

∆log_elc −6.718319 * −7.134450 * −6.733743 * −7.162171 *

∆log_gdp −6.596940 * −6.749892 * −6.389240 * −6.562759 *

∆log_glob −7.148520 * −7.113523 * −6.985939 * −6.960389 *
* denotes 1% statistical significance level. q, and q and t are deterministic components. q implies model with
intercept, q and t implies model with intercept and trend.

It is a fact that the series satisfy the proposed condition for stationarity. So, it is
possible to test for cointegration via dynamic ARDL simulations. Before the cointegration
test, it is investigated whether there is an econometric problem in the model. For this,
both autocorrelation and varying variance problems are investigated, and it is decided that
there is no problem. Cointegration and coefficient estimation results are summarized in
Table 2. Firstly, cointegration results indicated that both F-statistic and t-statistic values
are statistically significant at the 5% significance level. After detecting the existence of
a cointegration relationship between variables in the long run, both short- and long-run
coefficient estimation results are examined. The urbanization coefficient, which is one
of the main independent variables, is positive in the long run. However, this positive
impact is statistically insignificant. Many studies, such as Li and Lin [22], Wang et al. [23],
Pata [12], Ali et al. [16], Rahman and Alam [31], and Sufyanullah et al. [32], argue that
urbanization causes carbon emissions. Our result is incompatible with current literature.
While globalization does not have a significant effect on carbon emissions in the short run, it
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increases CO2 emissions in the long run. Although the results differ from the literature, they
are actually quite reasonable in the Turkish sample. In other words, globalization in Turkey
may be considered a concept that has been affecting the country, especially for the last half
century. Therefore, the effects of globalization have spread rapidly in the field in terms of
both economic activities and lifestyle. This rapid transformation process inevitably has
environmental impacts. In this process, it would be right to consider urbanization as well.
On the other hand, it should not be forgotten that the urbanization process in Turkey is also
shaped around the axis of globalization. It is possible to observe the effects of this global
transformation in all areas, from the lifestyle of households in cities to economic activities.

Table 2. Dynamic ARDL results (dependent variable: ∆log_co2).

ARDL Bound Test Results

10% 5% 1%

I(0) I(1) I(0) I(1) I(0) I(1)

F-stat: 4.780 ** 2.61 3.74 3.13 4.41 4.30 5.87

t-stat: −4.410 ** −2.57 −3.66 −2.86 −3.99 −3.43 −4.60

Dynamic Stimulated ARDL Results

Variables Coefficient Standard Error

L.log_co2 4.382615 * 1.27291

∆log_urb −0.812678 0.502797

L.log_urb 0.138707 0.229853

∆log_elc 1.935034 * 0.042653

L.log_elc 1.116431 * 0.253822

∆log_gdp 5.920043 * 1.112318

L.log_gdp 2.429281 * 0.693777

∆log_glob 1.315638 0.983954

L.log_glob 1.489802 * 0.502131

constant −1.282251 * 3.182778

Obs. 47

R2 0.99

sims 5000

Prob > F 0.0000 *

Diagnostic tests Chi-square[Prob.]

Breusch-Godfrey Serial
Correlation LM Test 0.048[0.8274]

Heteroskedasticity Test:
Breusch-Pagan-Godfrey 0.41[0.5232]

* and ** denotes 1% and 5% statistical significance level; Sims implies the number of simulations.

The results obtained regarding the effects of globalization are compatible with Khan
et al. [52], Zhu and Jiang [53], and incompatible with Liu et al. [13]. In addition, the results
showed that globalization, like Salahuddin [17]’s results, increased emissions only in the
long run, but unlike Salahuddin [17], urbanization has an impact in neither the long nor
short run. GDP and electric consumption included in the model as control variables cause
an increase in emissions both in the short and long run, and the positive effect of GDP is
greater than that of electricity consumption. All results considered together, the existence
of a case against Turkey’s environmental performance draws attention. While the results
regarding GDP and electrical energy consumption are not different than expected, the effect
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of globalization on environmental quality is remarkable. In particular, it is understood
that the prevention of the environmental costs of economic globalization should not be
ignored in possible policies. On the other hand, the fact that a statistically significant effect
of urbanization could not be detected does not mean that this factor should be neglected.
The fact that a positive coefficient has been obtained in the long run emphasizes that the
urbanization rate is also a potential threat to the environment in Turkey.

Figures 1–4 contain a visualization of the negative and positive shocks of urbanization,
electrical consumption, GDP, and economic globalization on emissions. Figure 1 implies
how future negative and positive shocks in urban populations will have an impact on
carbon dioxide emissions. In other words, a negative shock to urbanization decreases pol-
lution, while a positive shock increases it. Although the meaningless effect of urbanization
on pollution is observed from the results in Table 2, it is a fact that the rapid continuation
of the urbanization process poses an environmental risk for Turkey in the future. However,
a reverse urbanization shock results in an equally positive environmental externality. The
same effects are true for economic globalization. Therefore, Turkey is likely to face an
environmental disadvantage due to the factors of urbanization and globalization, which
are components of the development process. The effects of a shock in GDP are exactly the
opposite. Also, all future shocks of electrical consumption lead to no change in air pollution.

It is clearly understood from the results obtained that Turkey’s adoption of an out-
wardly open economic policy has an environmental cost. Therefore, it is possible to talk
about an environment in which globalization causes polluting factors to be ignored, espe-
cially in production processes. It is a fact that this negative environmental impact is also a
result of the urbanization process, which is almost a complement to globalization. These
effects become more meaningful in graphs showing future shocks. Therefore, the direct
production and trade-oriented approach in the industry and the application of traditional
production methods instead of new technologies make these effects inevitable. In addition,
the realization of urbanization in this industrialization axis causes urban life to include
environmental neglect in terms of both households and all economic activities.
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5. Conclusions and Policy Implications

In this study, we focus on the rapid urbanization and globalization processes in Turkey
and the environmental impact of these processes. According to the Turkish Statistical Office,
the urban population, which was 18.5% in 1950, reached 25.2% in 1960, 35.7% in 1970, 53.6%
in 1985, and 56.3% in 1990. Between 1980 and 1990, the population living in urban areas
exceeded 33 million. Between 1990 and 2000, the ratio of the urban population to the general
population reached 65%, and the population living in urban areas approached 45 million.
The rate of people living in urban areas was 74.4% in 2017. In addition, Turkey is exposed
largely to the effects of globalization because this country is located at the intersection of
east-west and north-south and is in the center of Eurasia. This geopolitical location prevents
it from isolating itself from developments in the world. Hence, both urbanization and
globalization in terms of Turkey’s status imply that environmental sustainability cannot be
independent of these factors.

While the results show that urbanization does not have a significant effect on CO2, it
has been confirmed that globalization increases pollution in the long run. Also, GDP and
electricity consumption increase pollution, both in the short and long run. The results are a
guide for the potential economic and environmental policies to be implemented in Turkey.
Firstly, it can be said that there are problems with the sustainability of economic growth.
Accordingly, it is understood that economic growth is the primary goal in line with the
development level of the country, and environmental quality is ignored for this purpose.
Therefore, environmentally friendly policies should be rapidly implemented in production
processes. With various institutional arrangements, an incentive structure should be
created for companies that tend to use renewable energy sources in production and do
not harm the environment. In addition, an appropriate sanction and incentive system
should be developed for production facilities established through foreign direct investment.
Considering the emission-increasing effect of electricity consumption, it is another policy to
save energy in production. At the same time, it is essential to use environmentally friendly
technologies as much as possible in electricity generation to reduce the emissions caused
by electricity consumption. Because of increasing urban life, it is almost impossible to limit
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electricity consumption. Although no statistically significant results can be obtained, the
rate of urbanization is an enemy for the environment. The fact that the coefficient of the
variable is positive in the long run is also a hint at this. However, at least in the period
under consideration, this emission-increasing effect of urbanization has not been observed.
As the source of the optimism, it can be said that with urbanization, the enrollment rate
increases, environmental awareness is created, and there is an opportunity to follow the
developments in the world more closely. Therefore, despite all the disadvantages, capturing
the sociocultural quality of urban life also serves to combat climate change.

The increasing role of economic globalization on pollution levels is one of the main
problems that need to be focused on. Globalization has caused a rapid production and
consumption process in all countries. As a result of this process, while resources are
used for today’s needs, future generations are compromised. Economic globalization is
influenced, in particular, by trade and multinational companies in Turkey. In this context,
some environmental sanctions that multinational companies will be subject to should be
renewed continuously by policy makers, and an audit mechanism should be established.

This study may be an inspiration for future work. This paper may be based on a
new model with different globalization and energy consumption data. With the newly
developed methods, it may open new horizons for the climate change problem discussed
in the literature.
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