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Abstract

For the implementation of sustainable development, the behaviors of individuals, who are at the center
of the development process, towards environmental problems play a crucial role. Increasing awareness of
sustainable development can lead to more effective and conscious behaviors towards environmental problems by
individuals. In this respect, the research aims to examine the relationship between the awareness levels of
university students regarding sustainable development and their behavior levels towards environmental problems.
In the study, data collected from 401 university students studying at Kirtkkale University in the Kirikkale province
of Tiirkiye were analyzed using the survey method, which is a quantitative research technique. Examining the
relationship between the level of behavior towards environmental problems and the level of awareness of
sustainable development, specifically among university students, constitutes the original value of the study. The
research findings show that there is a positive relationship between the awareness levels of university students
regarding sustainable development and their behavior levels towards environmental problems. In addition, the
findings reveal that the awareness levels of the participating university students regarding sustainable
development explain 27.6% of their behavior levels towards environmental problems (R: 0.52 and R-squared:
0.276). This research examines the nature of the relationship between individual behaviors towards the
environment and awareness of sustainable development, and highlights the importance of individual contributions
to sustainability policies.

Keywords: Sustainable development, Behavioural level towards environmental problems, Sustainable
environment, Sustainable development awareness level.
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Universite Ogrencilerinin Siirdiiriilebilir Kalkinma Farkindalik Diizeyleri ile Cevre Sorunlarina Yonelik
Davranis Diizeyleri Arasindaki Iligkinin Incelenmesi
0z

Stirdiiriilebilir kalkinmanin hayata gegirilebilmesi icin kalkinma siirecinin merkezinde bulunan bireylerin
cevre sorunlarina karsi sergiledigi davranislar 6nemli rol oynamaktadir. Siirdiiriilebilir kalkinma farkindaliginin
artmast bireylerin ¢evre sorunlarina yonelik daha etkin ve bilingli davranislar sergilenmesine yol acabilir. Bu
dogrultuda aragtirmanin amact iiniversite 6grencilerinin siirdiiriilebilir kalkinma farkindalik diizeyleri ile ¢evre
sorunlarina yénelik davranis diizeyleri arasindaki iliskinin incelenmesidir. Calismada, nicel arastirma
tekniklerinden anket yontemi ile Tiirkiye nin Kirikkale ilinde bulunan Kirikkale Universitesi’nde 6grenim géren
401 tiniversite ogrencisinden toplanan veriler analiz edilmistiv. Cevre sorunlarina yénelik davranmig diizeyi ile
siirdiiriilebilir kalkinma farkindalik diizeyi arasindaki iliskinin iiniversite ogrencileri ézelinde incelenmesi
calismanin 6zgiin degerini olusturmaktadir. Arastirma bulgular iiniversite ogrencilerinin stirdiiriilebilir kalkinma
farkandalik diizeyleri ile ¢evre sorunlarina yénelik davrams diizeyleri arasinda pozitif yonli iliski oldugunu
gostermektedir. Ayrica bulgular, arastirmaya katilan iiniversite ogrencilerinin siirdiirviilebilir kalkinma
konusundaki farkindalik diizeylerinin ¢evre sorunlarina yénelik davranis diizeylerinin %27,6'sim agikladigin
ortaya koymaktadir (R: 0,52 ve R square: 0,276). Bu arastirma, ¢evreye yonelik bireysel davramislar ile
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stirdiiriilebilir kalkinma farkindalhigi arasindaki iliskinin niteligini irdeleyerek, siirdiiriilebilirlik politikalarina
bireysel katkinin 6nemine dikkat ¢ekmektedir.

Anahtar Kelimeler: Siirdiiriilebilir kalkinma, Cevre sorunlarina yénelik davranis diizeyi, Siirdiiriilebilir ¢evre,
Siirdiiriilebilir kalkinma farkindalik diizeyi.

Jel Kodu: Q01, O13, P28

1. Introduction

The environment is the habitat of all living things. Natural resources such as clean air, water,
and soil are necessary to meet the basic needs of human life. In addition, ecosystems and the natural
environment also provide the ground for many economic activities. Environmental protection,
sustainability of biodiversity, and healthy functioning of ecosystems also play a critical role in long-
term economic development. However, environmental damage triggers many natural disasters, and as a
result, humanity faces significant difficulties. Problems such as ozone layer depletion, deforestation, and
water resource pollution bring environmental but also economic, social, and cultural issues (Baykal &
Baykal, 2008). On the other hand, regional and globally changing environmental conditions directly or
indirectly affect the lives of individuals living in the relevant places. Factors such as increasing world
population, regional conflicts, use of fossil fuels as energy sources, industrialization, and growth trigger
environmental pollution as driving forces and bring environmental problems. In this context,
environmental pollution, directly or indirectly related to human activities in the global atmosphere, is
examined as a scientific problem (Singh & Singh, 2016; Zhu et al., 2016).

Environmental disasters caused by human activities have increased rapidly since the Industrial
Revolution. In the 20th century, the Industrial Revolution significantly transformed the relationship
between humans and nature. People's search to meet their unlimited needs led them to see nature as a
limitless resource and to consume it excessively, which caused environmental pollution and destruction
(Arsal, 2010). On the other hand, using non-renewable energy sources such as oil, gas, and coal in every
area of the production and consumption process causes environmental problems to deepen. The rapid
depletion of natural resources and increasing natural disasters reveal significant environmental threats.
The most important step to minimize these damages is to raise sustainable environmental awareness in
people (Seker & Hacieminoglu, 2021). The fact that environmental pollution has become a significant
problem over time has brought sustainable development policies to the agenda, which argue that
economic and social policies should be in harmony with environmental policies at every stage of
development (Tiras, 2012, p.69). At this point, sustainable development has gained an important place
in the literature by adding a new dimension to the relationship between economic development and the
environment. The concept of sustainability, which is widely used in different fields, defines a process
that emphasizes the careful use of society's social, cultural, scientific, natural, and human resources and
provides a social perspective to this (Gladwin et al., 1995, p.877).

Sustainable development is an important concept in the context of environmental and
environmental protection policies in national and international literature today. Especially in recent
years, when environmental problems have increased rapidly, sustainable development with its
economic, social, and environmental dimensions has begun to be discussed more in the literature.
Sustainable development means meeting the needs of the current generations and ensuring that future
generations continue their lives without jeopardizing their capacity to meet their needs (Yeni, 2014;
Yiiksek, 2010). In the literature, discussions are made on three basic dimensions: economic, social, and
environmental for sustainable development to be successful (Ergiin & Cobanoglu, 2012; Giirliik, 2010).
Environmental sustainability includes protecting the natural environment, reducing pollution, and
increasing environmental awareness (Giiner, 2020). While social sustainability focuses on protecting

244



EKEV Akademi Dergisi, Say1 105

the quality of life of individuals and societies, economic sustainability aims to continue economic
activities in the long term without creating negative impacts on social and environmental dimensions
(Yakisik & Mustafazade, 2023, p.3610).

Based on this, sustainable development can only be achieved globally if individuals, institutions,
and organizations change their value judgments, attitudes, and behaviors (Dobson, 2007). Individuals
with high awareness of sustainable development are more conscious of environmental problems and
more sensitive to environmental protection (Fien, 2006).

Sustainable development includes important issues such as individuals continuing their lives
more healthily today and in the future, consciously consuming natural resources to meet the needs of
future generations, and maintaining the balance between humans and nature. Solving environmental
problems is only possible if individuals become conscious of environmental problems and make efforts
to solve these problems. In addition, increasing the consciousness and awareness of individuals
regarding environmental problems will contribute to the awareness of sustainable development.
Therefore, the behaviors of individuals at the center of development towards environmental problems
are essential for sustainable development.

Individuals' behaviors toward environmental issues, which are at the heart of development, play
a critical role in achieving sustainable development. Increasing awareness of sustainable development
can lead individuals to adopt more effective and conscious behaviors toward environmental issues. Joint
efforts and public awareness must be raised to ensure the sustainability of all living things and the future
of our planet against environmental pollution, one of the fundamental problems of our age. In this
context, this study examines the relationship between university students' awareness of sustainable
development and their behavior toward environmental issues. A review of the relevant literature reveals
that the number of studies examining the relationship between behavior toward environmental issues
and awareness toward sustainable development is quite limited. This influenced the selection of the
study topic. This research is expected to contribute to the literature by revealing the relationship between
university students' behavior toward environmental issues and their awareness of sustainable
development. Furthermore, this study distinguishes itself from previous studies in the literature by
examining both variables within a holistic framework, considering both awareness of sustainable
development and behavior toward environmental issues together. The findings of this study are expected
to contribute to the development of environmental education policies and planning processes in higher
education institutions by revealing the current status of university students' environmental behavior and
awareness of sustainable development. The hypotheses of the research are as follows;

H1: There is a significant relationship between the participants' awareness of sustainable
development and their behaviors towards environmental problems.

H2: Participants' sustainable development awareness levels affect their behaviour levels towards
environmental problems.

1.1. Literature Review

Raising awareness about environmental problems and the impact of human behavior on the
natural ecological environment is crucial today. Environmentally friendly behaviors consist of actions
that minimize environmental damage and support environmental improvement. Reducing
environmental impacts is possible through individuals changing their environmentally related behaviors
(Steg & Vlek, 2009). On the other hand, among the theories developed to explain the relationship
between attitudes and behaviors, the Theory of Planned Behavior suggests that attitudes shape
behavioral intention, and intention directs behavior (Ajzen, 1991). Individuals' intentions to perform
various behaviors are predictable through their attitudes, the expectations of others, and their ability to
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control their own behavior. Furthermore, these intentions and perceived control contribute to explaining
the change in actual behavior (Ajzen, 1991, p. 179). In this context, increasing awareness of sustainable
development can enable individuals to consciously support their environmental attitudes, transforming
them into environmentally friendly actions.

The interaction between sustainable development awareness and the level of behavior towards
environmental problems is important in understanding people's attitudes and actions towards the
environment. The relationship between these two concepts is critical in increasing environmentally
sensitive behaviors and promoting sustainable development. However, when the sustainable
development and environment literature is examined, it is understood that the relationship between
sustainable development and the environment should be addressed with its economic, social, and
societal dimensions. It is possible to come across studies examining sustainable development awareness
through different samples in the literature. In these studies, it is seen that the level of sustainable
development awareness varies according to the sample taken. For example, Njoku (2016), in his study
on climate change and sustainable development awareness of secondary school students, concluded that
secondary school students' sustainable development awareness and climate change knowledge were low.
Omisore et al. (2017) examined the sustainable development knowledge and attitudes of the university
community, consisting of students and staff at a public university in Nigeria. The findings showed that
the university community's knowledge level about sustainable development goals was low, while their
awareness and attitudes were better.

Oztiirk Demirbag (2011) examined the sustainable development awareness levels of teacher
candidates and found that teacher candidates' sustainable development awareness was high in terms of
environmental-ethical and social-social factors and moderate in terms of environmental-economic
factors. Tayyar et al. (2017) examined university students' knowledge, attitude, and behavior levels
regarding the sustainable development approach. When the results of first and fourth year students were
compared, it was determined that there was no significant increase in knowledge and behavior levels,
but a significant increase in attitudes.

Yakisik and Mustafazade (2023) examined the awareness levels of individuals regarding all
sub-dimensions of sustainable development using a survey method. The findings reveal that individuals'
sustainable development awareness differs according to their knowledge, attitude, and behavior levels.
Aslan et al. (2024) conducted a field study to determine the awareness levels of healthcare sector
employees regarding sustainable development. It was determined that healthcare professionals' social
sustainability awareness levels were higher than their economic and environmental sustainability.

Due to the increasing environmental problems and their threat to all life on earth, protecting the
environment, our only living space, and instilling a sustainable environmental understanding in all
individuals is crucial. Protecting the environment is not limited to keeping ecosystems healthy; it also
directly affects human health, economic sustainability, and social welfare. Based on this importance,
when the environmental literature is examined, it is seen that studies carried out in the field of
environmental awareness and behavior levels have increased in recent years.

Pe'er et al. (2007) examined the relationship between environmental knowledge and attitudes of
prospective teachers in Israel. The findings show that although the environmental knowledge of
prospective teachers is limited, their general attitudes towards the environment are positive. Durkan
(2020) examined the behaviors and thoughts of students receiving pedagogical formation education
towards the environment according to gender, and it was determined that the environmental behavior
levels of students receiving pedagogical formation education did not show a statistically significant
difference according to gender.
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Makki et al. (2003) assessed the environmental knowledge and attitudes of secondary school
students in Lebanon and examined how the relationship between these two variables differed according
to demographic and academic factors. It has been found that entrepreneurs have positive attitudes
towards the environment, but their environmental knowledge is insufficient. In addition, the study found
that environmental knowledge is related to the education level of parents and the environmental
attitudes, beliefs, emotions, and behavioral commitments of the participants. On the other hand, it is
noteworthy that the number of studies in the literature addressing the relationship between sustainable
development awareness and environmental problems is limited. Sustainable development and the
environment are important concepts that are closely related to each other. In the literature, different
variables such as climate change awareness and ecological footprint are considered representatives of
the environment.

For example, Agboola and Emmanuel (2016) examined the sustainable development awareness
and climate change of undergraduate students from Nigerian universities. They concluded that
university students' awareness of climate change and sustainable development was high. Olgay et al.
(2024) used a survey to examine the relationship between nursing students' sustainable development
awareness levels and new environmental paradigms. The findings reveal that ecocentrism positively
affects sustainable development awareness levels.

Aslan and Yagmur (2022) used qualitative research to examine science teachers' sustainability
and ecological footprint knowledge levels. As a result of the research, it was determined that science
teachers' knowledge levels about the concepts of ecological footprint and sustainability were very
insufficient. Giirler (2023) examined classroom teacher candidates' sustainable development awareness
and metaphorical perceptions about the concept of natural resources using a mixed research method. As
a result of the research, it was determined that teacher candidates' sustainable development awareness
was at a moderate level. In addition, it was concluded that teacher candidates mainly produced water
and breath metaphors regarding the concept of natural resources.

Karpudewan et al. (2013) investigated prospective teachers' awareness levels and understanding
of traditional environmental and sustainable development concepts. The findings show that prospective
teachers' awareness and understanding of sustainable development concepts are lower than traditional
environmental concepts. In the study conducted by Labog (2017), the relationship between teachers'
environmental awareness and sustainable development levels was examined, and it was concluded that
teachers' environmental awareness affects sustainable development practices.

Hassan et al. (2010) revealed that secondary school students in Malaysia have a high level of
environmental awareness within the scope of sustainable development. In another study conducted on
students in Malaysia, Yusliza et al. (2020) found that environmental awareness and environmental
commitment contribute to environmentally friendly behaviors. Hnatyuk et al. (2024) found that
university students who actively participate in academic education in Ukraine take part in sustainability-
oriented initiatives, such as participation in environmental activities and recycling, and also show a high
interest in green technologies and alternative energy sources.

The relationship between sustainable development awareness and behaviour levels related to
environmental problems has been examined in various academic studies. In the literature, it is
emphasised that sustainable development awareness positively affects individuals' behaviours towards
the environment and encourages sustainable behaviours by increasing environmental awareness (Ozturk
Demirbag, 2011; Giiven & Aydogdu, 2012). However, it is also an important finding in the literature
that environmental behaviours are shaped by individuals' knowledge, values, attitudes, and social
influences. Having environmental awareness is an important source of motivation for individuals to
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exhibit environmentally friendly behaviours. Thus, the relationship between sustainable development
awareness and environmental behaviours may vary depending on various factors such as educational
level, social and cultural factors, and individual motivations. In this study, it is aimed to raise awareness
of today's basic problems and contribute to the literature by examining the relationship between
university students' sustainable development awareness levels and their behaviour levels towards
environmental problems.

2. Method

In this section, the methodological information of the research, such as the research population,
research design and sampling, research process, data collection tools, and data analysis, is given.

2.1. Research Design

This study examines the relationship between university students' sustainable development
awareness levels and their behaviours towards environmental problems. In this context, a quantitative
approach was adopted in the research design, and data were collected by the questionnaire method. The
questionnaire form was structured by the purpose of the study, developed in line with the relevant
literature, and finalised by taking expert opinion. No experimental intervention was made in the study,
and the current situation was analysed in line with the participants' statements. In addition, a relational
survey model with descriptive features was used in the study because it is a pioneering study that reveals
direct and indirect relationships between more than one variable. The relational survey model is widely
used, especially in the social sciences, to examine relationships between variables (Swedberg, 2020;
Christensen et al., 2014).

2.2.Population and Sample

The research sample consists of university students studying at Kirikkale University. While
determining the sample size for the research, different opinions obtained from various studies in the
field of social sciences were carefully analysed. Since the effect of a mediating variable was examined
in the study, the minimum and maximum sample sizes recommended by Fritz and MacKinnon (2007)
for studies involving mediating variable measurements were taken into consideration. In addition to the
sample size guidelines of Krejcie and Morgan (1970), which are widely used in social and behavioural
sciences, the number of items and sub-dimensions of each scale in the study were also evaluated
separately. In addition, the minimum sample size required for statistical analyses suggested by Hair et
al. (2014) was also taken into consideration. In the field research conducted on a specific sample in the
research, the adequate sample size was determined as 384 people (Krejcie & Morgan, 1970). After the
sample size was determined, the selection method of the participants in social research was determined.
Considering factors such as time and cost constraints and geographical distribution, the convenience
sampling method was preferred in the data collection process.

2.3.Research Process

After the measurement tools were determined, they were adapted to Turkish by taking expert
opinions. Then, the ethics committee certificate stating that the study is by ethical principles was
obtained from Kirikkale University Social and Human Sciences Research Ethics Committee. The
official approval of compliance with research ethics and obtaining permission from the institution
(Kirikkale University) where the questionnaire will be applied is an important stage that contributes to
the formality and transparency of the research. In the next stage, a pilot study was conducted to
determine whether the scale items were understandable. Deficiencies and errors in the questionnaire
form were corrected, and the questionnaire form was finalised. The questionnaires were prepared in
digital format with Google Forms, and the data collection phase started. The questionnaires were applied
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to 430 university students studying at Kirikkale University in October, November, and December 2024.
The collected data were checked before the analysis, and incomplete or incorrectly completed
questionnaire forms were excluded from the study. Accordingly, the data obtained from 401 university
students were used in the study. Finally, the data obtained were analysed using the statistical package
program (SPSS), and the relationship between students' behaviours towards environmental problems
and sustainable development awareness levels in the determined sample was tested.

2.4.Data Collection Tools

Within the scope of the research, a questionnaire study was conducted for the students of
Kirikkale University to measure the research variables. In the process of preparing the questionnaire
form, studies on sustainable development awareness and behavioural levels towards environmental
problems in the literature and the scales used in these studies were examined. In this way, the scales to
be used in the study were determined. The ‘Sustainable Development Awareness’ scale developed by
Oztiirk Demirbas (2011) was used to measure sustainable development awareness. The responses to the
items in this measurement tool are designed as a 5-point Likert-type scale (1=Strongly disagree,
2=Disagree, 3=Undecided, 4=Agree, 5=Strongly agree). To measure the level of behaviour towards
environmental problems, the ‘Behaviour towards Environmental Problems’ scale developed by Giiven
and Aydogdu (2012) was used. The responses to the items in this measurement tool are in the form of a
3-point Likert-type scale (1= Disagree, 2= Undecided, 3= Agree). During the editing process, the cross-
cultural scale adaptation methodology was utilized (Capik et al., 2018). The scale items were first
translated from English to Turkish, then back to English, and edited with expert opinions. Afterwards,
pilot tests were conducted with feedback from experts in the field. During each pilot test, the reliability
of the measurement items was evaluated, and the items with a total item correlation above .3 were
included in the questionnaire. After the questionnaire form was prepared, a pilot study was conducted
with 100 university students to determine the existing errors and deficiencies regarding the statements.
The identified expression errors were corrected, and the questionnaire form was finalised.

In the first part of the questionnaire form, demographic characteristics of the participants, such
as age, gender, marital status, etc., are included. In the second part, the differences in the awareness
levels of the participants regarding sustainable development are discussed. In this section, there are 3-
dimensional and 30-item statements to measure the level of awareness. In the third section, there are 40-
item statements with environmental-ethical and environmental-social dimensions developed to measure
the behavioural levels of the participants towards environmental problems.

2.5. Data Analysis

The data obtained within the scope of the research were analyzed using the statistical package
program (SPSS) and the AMOS program for the construction of Structural Equation Modeling, and the
relationship between students' attitudes towards environmental problems and their awareness levels of
sustainable development was tested. In this context, the demographic characteristics of the participants
were first analyzed based on survey data. Then, reliability analyses and factor analyses of the scales
were performed. The reliability values of the measurement instruments were interpreted by calculating
the Cronbach's Alpha coefficient. Hair et al. (2014) stated that in social science studies, a Cronbach's
Alpha coefficient of 0.7 or higher indicates that the measurement instrument is reliable. If the Cronbach's
Alpha coefficient is 0.7 or lower, it is recommended that researchers remove the relevant measurement
instrument from their studies or terminate their research (Christensen et al. 2014). Tabachnick and Fidell
(2019) emphasize that when a measurement tool, especially one inspired by a different culture, is
translated into another language or used with a different sample than the one used during the
development of the tool, confirmatory factor analysis must be applied to test the structural compatibility
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of the new study with the original measurement tool. They stress that standardized factor loadings
greater than 0.5 should be included in the study. Therefore, to assess the validity of the research, a
Confirmatory Factor Analysis was conducted using the AMOS program, and standardized factor
loadings greater than 0.5 were included and interpreted. In the study, Mean Explained Variance (AVE)
and Composite Reliability (CR) were calculated as additional validity measures using the standardized
factor loadings obtained from confirmatory factor analysis. Generally, an AVE value greater than 0.5
and a CR value greater than 0.7 indicate that the measurement instrument yields valid results, while a
Cronbach's Alpha value greater than 0.7, a CR value greater than 0.7, and an AVE value in the range of
0.4-0.5 also indicate that the measurement instrument is valid and reliable (Fornel and Lacker, 1981).
Finally, correlation and regression analyses were performed to test the hypotheses.

2.6. Research Ethics

For the questionnaire method used in this research, permission was obtained with the decision
of the Ethics Committee of Kirikkale University Social and Human Sciences Research Ethics
Committee at its meeting dated 24/06/2024 and numbered 06, with the decision of the ethics committee
that there is no ethical and scientific drawback in conducting the research.

3. Findings

According to the data obtained from 401 university students studying at Kirikkale University
via the survey method, the demographic characteristics of the participants are summarized in Table 1.
When the demographic characteristics of the participants are examined, it is seen that 55.9% are female
and 44.1% are male. When the educational backgrounds of the participants are examined, it is seen that
74.8% are associate degree students, 20.4% are undergraduate students, and 4.7% are postgraduate
students. 81.3% of the participants are students aged 18-26. On the other hand, it is seen that 54.4% of
the participants have an income of less than 15,000 TL.

Table 1
Demographics of the Participants

N %
Gender
Female 224 55,9
Male 177 44,1
Education
Associate Degree 300 74,8
Bachelor's Degree 82 20,4
Post-Graduate Degree 19 4,7
Age
18-26 326 81,3
27-34 51 12,7
35-42 11 2,7
43 and above 13 32
Marital Status
Married 26 6,5
Single 375 93,5
Monthly Personal Income
Less than 15,000 TL 218 54,4
Between 15,000-24,999 TL 97 24,2
Between 25,000- 34,999 TL 43 10,7
Over 35,000 TL 43 10,7

Cronbach's Alpha was considered while interpreting the reliability values of the measurement
tools used in the research. At the same time, confirmatory factor analysis was performed to determine
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the construct validity, composite reliability, and average explained variance values were examined. The
findings are summarized in Table 2.

Table 2

Validity and Reliability Values
Sub-Dimensions St. Loads AVE CR Cronbach’s Alpha
Behaviour (BH) 0,50 0,95 0,91
BH6 0,787
BH7 0,758
BH9 0,825
BHI11 0,547
BH14 0,63
BHI15 0,609
BHI16 0,691
BH17 0,819
BHI18 0,66
BH20 0,694
BH21 0,643
BH25 0,76
BH26 0,726
BH28 0,667
BH31 0,676
BH34 0,626
BH36 0,795
BH38 0,798
Environmental Ethics

(EE) 0,55 0,94 0,94
EE1 0,691
EE2 0,763
EE3 0,743
EE4 0,693
EE5 0,770
EE6 0,741
EE7 0,784
EE8 0,715
EE10 0,775
EE11 0,781
EE12 0,724
EE13 0,767
EE14 0,686
Social and Societal Ethics 0,46 0,88 0,88
(SS)

SS1 0,698
SS2 0,538
SS3 0,707
SS4 0,535
SS5 0,773
SS6 0,796
SS7 0,758
SS8 0,689
SS9 0,557

First-order CFA was applied to other measurement tools. According to the findings obtained
from the scales, construct validity was ensured, and the reliability of the data was high. As a result of
the analysis, it was determined that the model fit for the Scale of behavior level towards environmental
problems was well [x2 = 381,190, df =132, p<.001; 2 / df = 2,89 RMSEA = .07; CFI1 = .91; GFI=.89;
IFI=.91]. Also, the scale of Awareness for the sustainable development model had good fit indexes [}2
= 720,268, df =203, p <.001; 42 / df = 3.46; RMSEA = .07; GFI .86; CF1 = .91; IF1 = .91].

Multiple linear regression analysis examined the relationship between the participants'
awareness of sustainable development and their behavioral levels towards environmental problems. The
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theoretical model was analyzed using the structural regression model. Before the model test, the
normality assumption of the variables was tested according to the kurtosis and skewness measures, and
the existence of the multicollinearity problem was tested according to the Variance Inflation Factor
(VIF) and Condition Index (CI) values. The results obtained are summarized in Table 3. According to
the multiple linear regression analysis conducted, the constant coefficient of the model was found to be
statistically significant (B =1.379, p <0.001). According to the results, it was determined that there was
no multicollinearity problem between the variables (VIF <5). It was also seen that there was no
autocorrelation between the variables (Durbin-Watson: 1.489). The general significance of the model is
less than the p-value (0.05). In other words, the model is suitable for mathematical calculations
(sig.0.000). As a result of the analysis, it was seen that the participants' awareness levels of sustainable
development explained 27.6% of their behavioral levels towards environmental problems (R: 0.525 and
R square: 0.276).

The regression analysis revealed that individuals' awareness of sustainable development was
most strongly influenced by environmental ethical values, followed by social and societal ethical values.
Mathematically expressing the relationships between the dependent and independent variables in the
study yields the following function:

Awareness of Sustainable Development = 1.379 + Environmental Ethics * 0.18 + Social and
Societal Ethics * 0.124

Table 3
Results of Multiple Linear Regression Analysis Among Variables
Standart Beta T-statistics p Tolerance VIF
Error Coefficient
Constant 0,102 1,379 13,568 0,000 - -
Environmental Ethics 0,039 0,180 4,564 0,000 0,347 2,882
Social and Societal 0,041 0,124 3,046 0,002 0,347 2,882

Ethics

Pearson Correlation analysis was performed on the relationship between the participants'
sustainable development awareness levels and their behavioral levels towards environmental problems,
and the results are summarized in Table 4.

Table 4
Correlation Analysis Results
Behaviour Environmental Ethics Social And Societal Ethics
Behaviour 1
Environmental Ethics 0,509
1
Social And Societal Ethics 0,488 0,608

1

The relationship between sustainable development awareness and behavioural levels related to
environmental problems is important in terms of understanding how environmental awareness and
sustainability goals are shaped in individuals' daily lives. Theoretically, sustainable development
awareness refers to the capacity of individuals to understand the principles of sustainability in
environmental, economic, and social dimensions and to integrate these principles into their lives. This
awareness paves the way for more sensitive behaviours towards environmental problems. Behavioural
levels related to environmental problems include the active attitudes and actions of individuals for
environmental sustainability. The relationship between these two concepts provides a theoretical model
showing that individuals exhibit more responsible and conscious behaviours towards the environment
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as awareness of sustainable development increases. The findings obtained from the correlation analysis
in Table 4 of the study also support this. The findings show that there is a moderate positive relationship
between the participants' sustainable development awareness levels and their behaviour levels regarding
environmental problems.

4. Conclusion, Discussion, and Suggestions

Environment and sustainable development are two critical elements that complement each other.
Protecting the environment efficiently using natural resources is important to meet today's and
tomorrow's needs. This is not only the responsibility of countries but also of individuals. Societies can
realize the necessary change for a healthy world by acting with the awareness of protecting the
environment and taking steps for sustainable development. Leaving a livable world for future
generations is the shared responsibility of all individuals. The relationship between sustainable
development awareness and the level of behavior towards environmental problems largely shapes the
attitudes and behaviors of individuals towards environmental problems. However, for this relationship
to be effective, in addition to awareness, the infrastructures, social norms, and economic conditions that
encourage individuals' behaviors must also be appropriate.

This study examined the relationship between university students' sustainable development
awareness levels and their behavior towards environmental problems using the survey method, a
quantitative research technique. The sustainable development awareness scale and the behavior scale
towards environmental problems were used in the study. The data from 401 university students studying
at Kirikkale University using the survey method were analyzed. First, the demographic characteristics
of the participants were examined. Then, the general reliability value of the scales used in the study was
examined. It was determined that the general reliability values of the scales were relatively high, the
corrected correlation coefficient of each item was above 0.3, and even if any item were removed, no
significant increase in general reliability would be observed. Multiple linear regression and Pearson
Correlation analyses were performed to test the relationship between the participants' sustainable
development awareness levels and their behavioral levels towards environmental problems. The
multiple linear regression analysis findings revealed no multicollinearity problem and autocorrelation
between the variables, and the participants' sustainable development awareness levels explained 27.6%
of their behavioral levels towards environmental problems. The Pearson Correlation analysis findings
showed a moderate positive relationship between the participants' sustainable development awareness
levels and their behavioral levels towards environmental problems.

The findings are consistent with various studies in the literature. For example, in the study
conducted by Labog (2017), it was determined that teachers' environmental awareness levels were
effective in sustainable development practices. This supports the fact that awareness levels play an
important role in shaping behaviors. Similarly, Hassan et al. (2010) stated that secondary school students
in Malaysia had a high level of environmental awareness and that this was associated with sustainable
development. Yusliza et al. (2020) emphasized that environmental awareness and commitment
positively affected environmentally friendly behaviors. These studies reveal the strong connection
between sustainability awareness and environmental behaviors.

However, in the study conducted in Ukraine by Hnatyuk et al. (2024), it was stated that
university students actively participated in environmental activities, showed interest in recycling
practices, and tended towards green technologies. This shows that individuals' awareness levels are not
only at the knowledge level, but also at the behavioral level. The findings of the current study similarly
show that sustainable development awareness is not only a cognitive process but can also be a
determinant in the concrete actions of individuals towards the environment.
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As a result, there was a positive relationship between university students' sustainable
development awareness levels and their behavioral levels towards environmental problems. The
findings from the study contribute to the literature in the environment and sustainable development field,
and guide future studies to be conducted in this field. In addition, the study findings contribute to the
positive change of students' behaviors towards environmental problems by increasing their awareness
of critical issues closely related to human behavior, such as environmental problems and sustainable
development. To provide a sustainable life for future generations, studies need to be encouraged to
provide a more conscious and controlled approach to environmental problems. At this point, research
findings are important in creating social awareness by contributing to solving an important economic,
social, and community problem.

In addition, various policies should be developed for students to create sustainable development
and sustainable environmental awareness. Firstly, courses and practical projects on sustainable
development and environmental awareness should be integrated into education curricula so that students
can gain knowledge and skills on these issues. In addition, it is important to promote environmentally
friendly practices in universities, to popularise recycling systems, and to introduce sustainability-
oriented projects such as energy efficiency to students. Workshops, seminars, and social media
campaigns can be organised for students to raise awareness on how to apply environmentally friendly
behaviours in daily life. In addition, organising environmentally friendly activities in line with the
sustainable development goals of universities and encouraging students to actively participate in these
activities will contribute significantly to raising environmental awareness.

Conflict Statement: There is no conflict of interest between the authors in this study.

Support and Acknowledgements: This article is derived from the project supported by TUBITAK
2209-A Programme for the 2nd period of 2023.

Contribution Rate: The authors contributed equally to the article.

5. References

Agboola, O. S., & Emmanuel, M. (2016). Awareness of climate change and sustainable development
among undergraduates from two selected {iniversities in Oyo State, Nigeria. World Journal of
Education, 6(3), 70-81.

Ajzen, 1. (1991). The theory of planned behavior. Organizational Behavior and Human Decision
Processes, 50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-T

Arsal, Z. (2010). ilkdgretim 6gretmen adaylarinin sera etkisi ile ilgili kavram yanmilgilar. [lkogretim
Online, 9(1), 229-240.

Arslan, H. O., & Yagmur, Z. 1. (2022). Fen bilimleri 6gretmenlerinin ekolojik ayak izi bilgi diizeyleri
ve “stirdiiriilebilir kalkinma i¢in egitime” iliskin gortsleri. Uluslararasi Tiirk Egitim Bilimleri
Dergisi, 18, 139-167. https://doi.org/10.46778/goputeb.1025127

Aslan, Y., Zeybek, D. 0., Zengin, O., Kavsur, Z., & Giiler, S. (2024). Saglik sektorii ¢alisanlarinin
siirdiiriilebilir kalkinma farkindalik diizeylerinin degerlendirilmesi: Universite hastanesi 6rnegi.
Ankara Haci Bayram Veli Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 25(3), 1069-
1098. https://doi.org/10.26745/ahbvuibfd.1239635

Baykal, H., & Baykal, T. (2008). Kiiresellesen Diinya'da ¢evre sorunlari/Environmental problems in a
globalized World. Mustafa Kemal Universitesi Sosyal Bilimler Enstitiisii Dergisi, 5(9).
https://dergipark.org.tr/en/pub/mkusbed/issue/19561/208526

254


https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.46778/goputeb.1025127
https://doi.org/10.26745/ahbvuibfd.1239635
https://dergipark.org.tr/en/pub/mkusbed/issue/19561/208526

EKEYV Akademi Dergisi, Say1 105

Christensen, L. B., Johnson, B., Turner, L. A., & Christensen, L. B. (2014). Research methods, design,
and analysis (12th ed.). Pearson.

Capik, C., Gozliim, S., & Aksayan, S. (2018). Kiiltiirleraras1 6lgek uyarlama asamalari, dil ve kiiltiir
uyarlamasi: Giincellenmis rehber. Florence Nightingale Journal of Nursing, 26(3), 199-210.

Dobson, A. (2007). Environmental citizenship: Towards sustainable development. Sustainable
Development, 15(5), 276-285. https://doi.org/10.1002/sd.344

Durkan, N. (2020). Pedagojik formasyon egitimi alan Ogrencilerin ¢evreye yonelik davranis ve
diisiincelerinin cinsiyete gore incelenmesi, Mehmet Akif Ersoy Universitesi Sosyal Bilimler
Enstitiisii Dergisi, 11(29), 284-292. https://doi.org/10.20875/makusobed.415954

Ergiin, T., & Cobanoglu, N. (2012). Siirdiiriilebilir kalkinma ve ¢evre etigi, Ankara Universitesi Sosyal
Bilimler Dergisi, 3(1), 97-123. https://doi.org/10.1501/sbeder 0000000041

Fien, J. (2006). Teaching for a sustainable world: The environmental and development education project
for teacher education.  Environmental  Education  Research,  1(1), 21-33.
https://doi.org/10.1080/1350462950010102

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable variables
and measurement error. Journal of Marketing  Research, 18(1), 39-50.
https://doi.org/10.1177/002224378101800104

Fritz, M. S., & MacKinnon, D. P. (2007). The required sample size is required to detect the mediated
effect.  Psychological ~ Science,  18(3), 233-239.  https://doi.org/10.1111/j.1467-
9280.2007.01882.x

Gladwin, T. N., Kennelly, J. J., & Krause, T. S. (1995). Shifting paradigms for sustainable development:
Implications for management theory and research. Academy of Management Review, 20(4),
874-907. https://doi.org/10.5465/amr.1995.9512280024

Gliner, U. (2020, 14 Subat). Cevresel stirdiiriilebilirlik.
https://books.google.com.tr/books?hl=tr&lr=&id=g9rNDwAAQBAJ&oi=fnd&pg=PT6&dq=
%C3%AT7evresel+s%C3%BCrd%C3%BCr%C3%BClebilirlik&ots=eO2czxx Y Kw&sig=azXR
eDIqiK4dAIMWLjO6A6BbLSFY &redir_esc=y#v=onepage&q=%C3%A7evresel%20s%C3%
BCrd%C3%BCr%C3%BClebilirlik&f=false

Giirler, S. A. (2023). Smif dgretmeni adaylarimin siirdiiriilebilir kalkinma farkindaliklar1 ve ‘dogal
kaynaklar’ kavramina yonelik metaforik algilari. Yasadikca Egitim, 37(2), 364-387.
https://doi.org/10.33308/26674874.2023372414

Girlik, S. (2010). Siirdirtlebilir kalkinma gelismekte olan iilkelerde uygulanabilir mi. Eskisehir
Osmangazi Universitesi IIBF Dergisi, 5(2), 85-99.
https://www.ajindex.com/dosyalar/makale/acarindex-1423880316.pdf

Giiven, E., & Aydogdu, M. (2012). Cevre sorunlarina yonelik davranis Ol¢eginin gelistirilmesi ve
Ogretmen adaylarinin davranis diizeylerinin belirlenmesi, Uludag Egitim Fakiiltesi Dergisi, 25
(2), 573-589. https://dergipark.org.tr/en/pub/uefad/issue/16696/173566

Hair, J. F. J., Black, W. C., Babin, B. J., & Anderson, R. E. (2014). Multivariate data analysis. Prentice
Hall.

Hassan, A. A., Noordin, T. A., & Sulaiman, S. (2010). The status on the level of environmental
awareness in the concept of sustainable development amongst secondary school students.

255


https://doi.org/10.1002/sd.344
https://doi.org/10.20875/makusobed.415954
https://doi.org/10.1501/sbeder_0000000041
https://doi.org/10.1080/1350462950010102
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1111/j.1467-9280.2007.01882.x
https://doi.org/10.1111/j.1467-9280.2007.01882.x
https://doi.org/10.5465/amr.1995.9512280024
https://books.google.com.tr/books?hl=tr&lr=&id=g9rNDwAAQBAJ&oi=fnd&pg=PT6&dq=%C3%A7evresel+s%C3%BCrd%C3%BCr%C3%BClebilirlik&ots=eO2czxxYKw&sig=azXReDlqjK4dA9MWLjO6A6Bb5FY&redir_esc=y#v=onepage&q=%C3%A7evresel%20s%C3%BCrd%C3%BCr%C3%BClebilirlik&f=false
https://books.google.com.tr/books?hl=tr&lr=&id=g9rNDwAAQBAJ&oi=fnd&pg=PT6&dq=%C3%A7evresel+s%C3%BCrd%C3%BCr%C3%BClebilirlik&ots=eO2czxxYKw&sig=azXReDlqjK4dA9MWLjO6A6Bb5FY&redir_esc=y#v=onepage&q=%C3%A7evresel%20s%C3%BCrd%C3%BCr%C3%BClebilirlik&f=false
https://books.google.com.tr/books?hl=tr&lr=&id=g9rNDwAAQBAJ&oi=fnd&pg=PT6&dq=%C3%A7evresel+s%C3%BCrd%C3%BCr%C3%BClebilirlik&ots=eO2czxxYKw&sig=azXReDlqjK4dA9MWLjO6A6Bb5FY&redir_esc=y#v=onepage&q=%C3%A7evresel%20s%C3%BCrd%C3%BCr%C3%BClebilirlik&f=false
https://books.google.com.tr/books?hl=tr&lr=&id=g9rNDwAAQBAJ&oi=fnd&pg=PT6&dq=%C3%A7evresel+s%C3%BCrd%C3%BCr%C3%BClebilirlik&ots=eO2czxxYKw&sig=azXReDlqjK4dA9MWLjO6A6Bb5FY&redir_esc=y#v=onepage&q=%C3%A7evresel%20s%C3%BCrd%C3%BCr%C3%BClebilirlik&f=false
https://doi.org/10.33308/26674874.2023372414
https://www.ajindex.com/dosyalar/makale/acarindex-1423880316.pdf
https://dergipark.org.tr/en/pub/uefad/issue/16696/173566

EKEYV Akademi Dergisi, Say1 105

Procedia-Social and Behavioral Sciences, 2(2), 1276-1280.
https://doi.org/10.1016/j.sbspro.2010.03.187

Hnatyuk, V., Pshenychna, N., Kara, S., Kolodii, V., & Yaroshchuk, L. (2024). Education's role in
fostering environmental awareness and advancing sustainable development within a holistic
framework. Multidisciplinary Reviews, 7, €2024spe012. https://10.31893/multirev.2024spe012

Karpudewan, M., Ismail, Z., & Mohamed, N. (2013). Pre-service teachers’ understanding and awareness
of sustainable development concepts and traditional environmental concepts, Journal of
Educators & Education, 28, 117-130.
https://eprints.usm.my/34719/1/apjee28 2013 art8 117 130.pdf

Krejcie, R. V., & Morgan, D. W. (1970). Determining sample size for research activities. Educational
and Psychological Measurement, 30(3), 607-610.
https://doi.org/10.1177/001316447003000308

Labog, R. A. (2017). Teachers’ integration of environmental awareness and sustainable development
practices. Asia  Pacific Journal of Multidisciplinary Research, 5(3), 102-110.
https://www.scribd.com/document/462812702/Teachers-Integration-of-Environmental -

Awareness-pdf
Makki, M. H., Abd-El-Khalick, F., & Boujaoude, S. (2003). Lebanese secondary school students'

environmental knowledge and attitudes. Environmental Education Research, 9(1), 21-33.
https://doi.org/10.1080/13504620303468

Njoku, C. (2016). Awareness of climate change and sustainable development issues among Junior
Secondary School (JSS) students in Port Harcourt Metropolis, Nigeria. International Journal of
Curriculum and Instruction, 8(2), 29-40. https://eric.ed.gov/?1d=EJ1207326

Olgay, S. S., Arslan, $., Sofi, A. C., & Tomak, D. B. (2024). Hemsirelik 6grencilerinin siirdiiriilebilir
kalkinma farkindalik diizeyleri ile yeni ¢evresel paradigmalar1 arasindaki iliskinin incelenmesi,
Yasam Boyu Hemgirelik Dergisi, 3(3), 112-133.
https://doi.org/10.1080/10.29228/llnursing.71820

Omisore, A. G., Babarinde, G. M., Bakare, D. P., & Asekun-Olarinmoye, E. O. (2017). Awareness and
knowledge of the sustainable development goals in a University Community in Southwestern
Nigeria. Ethiopian Journal of Health Science, 27(6), 669-676.
https://doi.org/10.4314/ejhs.v27i6.12

Oztiirk Demirbas, C. (2011). The study on the validity and reliability of the sustainable development
awareness  scale, World  Applied  Sciences  Journals  12(10),  1698-1707.
https://www.researchgate.net/profile/Cagri-Oeztuerk-
Demirbas/publication/289725625 The study on_the validity and reliability of the sustain
able_development awareness_scale/links/675ada2al25e964bbee217f7/The-study-on-the-
validity-and-reliability-of-the-sustainable-development-awareness-scale.pdf

Pe'er, S., Goldman, D., & Yavetz, B. (2007). Environmental literacy in teacher training: Beginning
students' attitudes, knowledge, and environmental behavior. The Journal of Environmental
Education, 39(1), 45-59. https://doi.org/10.3200/JOEE.39.1.45-59

Singh, R. L., & Singh, P. K. (2016). Global environmental problems. In Principles and applications of
environmental biotechnology for a sustainable future (pp. 13-41). Springer Singapore.

256


https://doi.org/10.1016/j.sbspro.2010.03.187
https://10.0.124.149/multirev.2024spe012
https://eprints.usm.my/34719/1/apjee28_2013_art8_117_130.pdf
https://doi.org/10.1177/001316447003000308
https://www.scribd.com/document/462812702/Teachers-Integration-of-Environmental-Awareness-pdf
https://www.scribd.com/document/462812702/Teachers-Integration-of-Environmental-Awareness-pdf
https://doi.org/10.1080/13504620303468
https://eric.ed.gov/?id=EJ1207326
https://doi.org/10.1080/10.29228/llnursing.71820
https://doi.org/10.4314/ejhs.v27i6.12
https://www.researchgate.net/profile/Cagri-Oeztuerk-Demirbas/publication/289725625_The_study_on_the_validity_and_reliability_of_the_sustainable_development_awareness_scale/links/675ada2a125e964bbee217f7/The-study-on-the-validity-and-reliability-of-the-sustainable-development-awareness-scale.pdf
https://www.researchgate.net/profile/Cagri-Oeztuerk-Demirbas/publication/289725625_The_study_on_the_validity_and_reliability_of_the_sustainable_development_awareness_scale/links/675ada2a125e964bbee217f7/The-study-on-the-validity-and-reliability-of-the-sustainable-development-awareness-scale.pdf
https://www.researchgate.net/profile/Cagri-Oeztuerk-Demirbas/publication/289725625_The_study_on_the_validity_and_reliability_of_the_sustainable_development_awareness_scale/links/675ada2a125e964bbee217f7/The-study-on-the-validity-and-reliability-of-the-sustainable-development-awareness-scale.pdf
https://www.researchgate.net/profile/Cagri-Oeztuerk-Demirbas/publication/289725625_The_study_on_the_validity_and_reliability_of_the_sustainable_development_awareness_scale/links/675ada2a125e964bbee217f7/The-study-on-the-validity-and-reliability-of-the-sustainable-development-awareness-scale.pdf
https://doi.org/10.3200/JOEE.39.1.45-59

EKEV Akademi Dergisi, Say1 105

Steg, L., & Vlek, C. (2009). Encouraging pro-environmental behaviour: An integrative review and
research  agenda. Journal of  Environmental  Psychology, 29(3), 309-317.
https://doi.org/10.1016/.jenvp.2008.10.004

Swedberg, R. (2020). Exploratory Research. In C. Elman, J. Gerring, & J. Mahoney (Eds.), The
Production of Knowledge: Enhancing Progress in Social Science (Strategies for Social Inquiry,
pp. 17-41). Cambridge: Cambridge University Press.

Seker, O. S., & Hacieminoglu, E. (2021). Siirdiiriilebilir kalkinma ve iklim degisikligi. Iksad Yayinevi.
Tabachnick, B. G. & Fidell, S. (2019). Using multivariate statistics (7th ed.). Pearson

Tayyar, N., Akyildiz, F., Colak, O., & Sertkaya, S. (Eds.) (2017). Universite égrencilerinin
strdiiriilebilir kalkinma konusundaki bilgi diizeyi, tutum ve davranisinin incelenmesi: Usak
Universitesi IIBF ornegi, 3rd SCF International Conference on Economic and Social Impacts
of Globalization.

Tiras, H. H. (2012). Siirdiiriilebilir kalkinma ve cevre: teorik bir inceleme. Kahramanmaras Siitcii Imam
Universitesi  Iktisadi  ve  Idari  Bilimler — Fakiiltesi — Dergisi,  2(2), 57-73.
https://arastirmax.com/tr/system/files/dergiler/31198/makaleler/1/2/arastrmx 31198 1 pp 57-

73.pdf
Yakisik, H., & Mustafazade, O. (2023). Siirdiiriilebilir kalkinma bilinci lizerine bir arastirma.

International Journal of Social and Humanities Sciences Research (JSHSR), 10(102), 3608-
3621. https://doi.org/10.5281/zenodo.10452532

Yeni, O. (2014). Siirdiiriilebilirlik ve siirdiiriilebilir kalkinma: Bir yazin taramasi. Gazi Universitesi
Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 16(3), 181-208.
https://dergipark.org.tr/tr/pub/gaziuiibfd/issue/28309/300838

Yusliza, M. Y., Amirudin, A., Rahadi, R. A., Nik Sarah Athirah, N. A., Ramayah, T., Muhammad, Z.,
... & Mokhlis, S. (2020). An investigation of pro-environmental behaviour and sustainable
development in Malaysia. Sustainability, 12(17), 7083. https://doi.org/10.3390/sul2177083

Yiksek, M. (2010). Sirdiiriilebilir kalkinma ve Tiirkiye 'de ¢evre politikalar: (Tez No. 264814) [Yiiksek
Lisans Tezi, Gaziantep Universitesi] Yiiksek Ogretim Kurumu Tez Merkezi.

Zhu, H., Duan, L., Guo, Y., & Yu, K. (2016). The effects of FDI, economic growth and energy
consumption on carbon emissions in ASEAN-5: evidence from panel quantile regression.
Economic Modelling, 58, 237-248. https://doi.org/10.1016/j.econmod.2016.05.003

257


https://doi.org/10.1016/j.jenvp.2008.10.004
https://arastirmax.com/tr/system/files/dergiler/31198/makaleler/1/2/arastrmx_31198_1_pp_57-73.pdf
https://arastirmax.com/tr/system/files/dergiler/31198/makaleler/1/2/arastrmx_31198_1_pp_57-73.pdf
https://doi.org/10.5281/zenodo.10452532
https://dergipark.org.tr/tr/pub/gaziuiibfd/issue/28309/300838
https://doi.org/10.3390/su12177083
https://doi.org/10.1016/j.econmod.2016.05.003

