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Abstract: Global environmental problems are both the cause and outcome of human actions. Even
though families contribute significantly to the problem, little is known about the reasons for household
climate change behavior. Prior research has shown that household intentions and behavior play
an essential role in climate change adaptation and mitigation. The goal of this exploratory study
was to see how climate change-related factors influenced climate change-related intentions and
behaviors. In terms of climate change, Turkey is a vulnerable country in Mediterranean Europe.
As a result, the goal of this study is to apply the Theory of Planned Behavior to simulate Turkish
households’ climate change-related behavior. Using a random sampling method, an online self-
reported questionnaire of 400 Turkish households assessed the impact of practices to adapt and
mitigate climate change. Within the context of the Theory of Planned Behavior, Structural Equation
Modeling was used to examine household attitudes and behaviors about climate change. The
findings imply that household intentions are important predictors of climate change-related behavior
in Turkey. In addition, subjective norms and perceived behavioral control influence the goals of
Turkish households. As a result, efforts should be undertaken to provide households with the
subjective and perceptual abilities and tools they need to manage their climate-related activities.

Keywords: behavior; climate change; structural equation method; theory of planned behavior

1. Introduction

Environmental problems can be classifiable as water, air, and soil pollution; improper
waste disposal; deforestation; overpopulation; increasing resource usage; and global warm-
ing [1–5]. Climate change is mainly caused by global warming [4,6–9] and environmental
problems are the underlying reasons [10,11]. Climate change has been an important issue
since the 1880s, beginning from the Industrial Revolution to today [12,13]. Every decade
since the 1880s, the earth’s temperature has increased by 0.14 ◦F (0.08 ◦C) and especially
in the past 40 years, this increase has been rising to values more than double the increase
mentioned above at 0.32 ◦F (0.18 ◦C) per decade [13]. On a global scale, 2020 was the
second-warmest year in recorded history [13,14]. Therefore, climate change is an increas-
ingly important problem in the world these days [15–19]. Evidence suggests that climate
change is among the most important factors influencing global economies [2,16,20–23]. In
addition to its effect on economies, climate change has a significant role in the interaction
of environmental problems, human populations, and agriculture as well [24–30].

The world population is growing daily [31,32] and if preventive measures are not taken,
the climate change problem will affect an ever-increasing amount of people [30,33]. Shortly,
probable outcomes related to climate change include economic losses, the destruction of
natural resources, a decline in bio-diversity, increases in mortality, famine, and widespread
scarcity [34–36].

Environmental concerns related to environmental issues increase with each passing
day [5,16,37–39]. Climate anomalies, such as temperature extremes, drought, wind-
related weather phenomena, wildfires, and flooding are more and more noticeable in
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recent years [40–42]. Global warming is highly correlated to human activity, which
creates greenhouse gas emissions from fossil fuels, driving habits, farming, overcon-
sumption, and extreme production in the main sectors (industry, agriculture, service),
etc. [2,4,15,20,23,43–47]. Previous literature shows that it is important to address in-
dividuals’ behavior to obtain solutions for adaptation and the mitigation of climate
change. However, the number of studies addressing household behavior related to
climate change is very limited.

Climate change effects could be reduced by applying action plans that contain im-
plementations, such as incentives for less consumption, reuse of materials, recycling, and
afforestation. Developed economies and associations, such as the European Commission
(EC), United Nations (UN), United States Environmental Protection Agency (USEPA), and
the World Bank (WB) already have action plans whose common aims are to advance the
climate change aspects of greener economies [48–51].

The Paris Agreement of 2015 is a treaty with the exclusive aim of adapting to global
climate change as per the context of the United Nations Framework Convention on Climate
Change. Turkey was the 192nd country that signed the Paris Agreement for adaptation
to climate change at the end of 2021. It aims to reduce human-induced greenhouse gas
emissions in line with the agreement. Turkey expects a reduction in its greenhouse gas
emissions by up to 21% by 2030 within the framework of the Paris Agreement [40]. As a
result, research in this field is becoming increasingly important to meet the aims of global
and national action plans. However, there are no studies modeling household climate
change behaviors in Turkey that will serve to achieve the Paris Agreements’ 2030 goals.
Therefore, the main question of this study is, “What are the drivers affecting the intention
and behavior of Turkish households regarding climate change?”. In this context, this study
aims to analyze Turkish households’ climate change-related behaviors with the help of the
Theory of Planned Behavior (TPB).

2. Literature Review, Theoretical Background and Hypothesis

Carbon emissions are closely related to private household consumption and indi-
vidual choices and behaviors [16,52]. Therefore, incentivizing individuals to adopt more
sustainable behavior is an important policy objective [2]. Although climate change may
be largely anthropogenic, many environmental actions aimed at adaptation and/or the
mitigation of climate change can directly impact the global climate change cycle by limiting
human impact on the local environment [4,20].

In addition, the benefits of behavioral change may also be considered insignificant and
might only occur when many people change their behavior. Global warming illustrates
these difficulties [18,38,45]. Previous literature shows that climate change is mainly a
human-made and preventable issue. Therefore, studies on human behavior are even more
important than in the past [1,5,9,15,17,18,21–23,44,46,47].

Household behavior is a complex, multidimensional phenomenon that is compounded
by the addition of environmental concerns [2]. The Theory of Planned Behavior is a widely
used model to explain households’ environmental behavior [53–62]. TPB has been used to
examine several environmental issues, including littering [63–65], recycling [56,66,67], energy
conservation, and carbon reduction [68], and general environmental behavior [69–71].

However, few studies have addressed climate change-related behaviors as direct effects
on attitudes, subjective norms of climate change behaviors, or perceptions of behavioral
control [8,38,39,68,72–74]. It is important to highlight that studies have yet to be conducted
with this method in Turkey.

TPB (Figure 1) is a popular theory of behavior change used to better understand
human behavior and its antecedents. TPB emphasizes the role of attitudes, subjective
norms, and perceived behavioral control in shaping behavioral intentions, which together
explain the considerable variation in individuals’ actual behavior [75,76]. Despite its broad
appeal, scholars continue to refine the model and test its applicability across topics and
contexts [77]. However, there are still notable gaps in the theory. For example, existing
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academic research points to the need for more understanding of the impact on key compo-
nents of the theory [78]. To date, there has been insufficient research on the origin or impact
of attitudes toward climate change-related behavior, Subjective Norms (SN), and Perceived
Behavioral Control (PBC).
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Figure 1. Ajzen’s Theory of Planned Behavior. References: [75,76].

Impressive communication with Turkish families leads to criticism of adapting to
changing conditions; however, this can be a very problematic issue unless the attitudes
towards climate change-related behavior can be comprehended properly [8,15]. The pre-
dictors we propose come from Ajzen’s Theory of Planned Behavior. In this context, the
climate change behavior of Turkish households was modeled with the help of simultaneous
equation systems, whether SN, PBC and attitudes were determined within the framework
of Planned Behavior Theory in this study. Within the scope of the research, the formulated
hypotheses (H1, H2, H3, H4, H5) will be tested with the help of the model.

Intentions, attitude towards the behavior, PBC and SN are effective in the formation
of behavior. The first hypothesis (H1) is about the expectation of an intention return to
behavior according to Ajzen’s TPB model. We expect that the households’ intention has a
positive impact on their climate change-related behavior parallel to relevant literature.

H1. The intention of the household has an impact on their climate change-related behavior [8,72,73].

Afterward, the main variables that are expected to affect intention, according to Ajzen’s
theory, are formulated. The probable drivers of the intentions are attitudes, SN and PBC.
Attitudes are the tendencies of the individual to exhibit the behavior. Attitudes are expected
to be significant on intention according to Ajzen’s TPB (H2).

H2. Attitudes towards climate change have an impact on households’ intentions [8,72,73].

SN refers to the social perception of whether or not the behavior is performed and is a
social factor that indicates oppression. SN includes beliefs about what others will think of
his or her behavior, and the person’s extent to which it conforms to expectations influences
its intention. It has been formulated whether the opinions of others about climate change
have an effect on Turkish household intention (H3) in this research.
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H3. Subjective norms of climate change-related behavior have an impact on households’ intentions [8,72,73].

PBC is a variable that indicates whether or not individuals own control of performing
any behavior. PBC is a different variable compared to SN and attitudes that can affect not
only intention but also behavior. In this context, in this study, the PBC variable is expected
to be effective on both intention (H4) and behavior related to climate change (H5).

H4. PBC has an impact on households’ intentions [8,72,73].

H5. PBC has an impact on households’ climate change-related behaviors [8,72,73].

3. Material and Methods
3.1. Research Design, Questionnaire, Variables, and Scale

In this study, a quantitative approach was used to examine the TPB-related climate
change behavior of Turkish households. A structured online questionnaire was created
using Google Forms. Google Forms applied a structured online questionnaire between
February and July 2020. The online questionnaire was developed based on previous
research on climate change-related behavior and TPB applications [8,68,73,79–82].

Data collected from structured questionnaires included information on household
socio-demographic characteristics and contextual variables related to household climate
change. The details of the variables; variable name, variable group, and frequency of
answers associated with the variable group are given in the results section In addition, the
questionnaire also included items with potential variables of TPB (climate change-related
behaviors, intentions, attitudes, subjective norms, PBC) as pre-literature [8,68,73,79–82].The
Likert Scale [83] is widely used in the social sciences and was used to measure the same
TPB-related items as in previous studies [8,38,39,68,72–74]. 5-Point Likert Scale (5 = strongly
agree . . . 1 = strongly disagree) is used to show item’s mean score in this study.

3.2. Research Area and Sampling

Turkey is quite vulnerable to climate change. Turkey is located in the southern
regions of Mediterranean Europe. Turkey is already affected by climate change, facing
high temperatures, floods, fires, and rapid-changeable weather conditions. This has a
significant negative impact on the availability of water for food production as well as
rural developments, which creates additional social and regional along with national
disparities [84,85].

Turkey ranks 17th in the world according to population, with nearly 84 Million in
population in 2020. Turkey is also a developing economy in the world. The country was the
21st term of the world economy in 2021 [86,87]. The country is also an important producer
and exporter of agricultural products in the global market, and is estimated to be the 7th
largest agricultural producer in the world, and the largest producer and exporter of crops
such as hazelnuts, chestnuts, apricots, cherries, figs, olives, quinces, tobacco, and tea [88].
Due to the grand population and economic size, Turkey was in the top 20 countries of
carbon emission producers in 2020 [89]. Figure 2 shows the place of Turkey (marked with
star) in the world and the status of its CO2 emissions at the same time in 2020 [90]. Turkey
is in the 6th class (between 2–5 t) according to CO2 emissions from the burning of fossil
fuels for energy and cement production (Figure 2) [90].

Random probability sampling was used to obtain an adequate population sample in
Turkey [4,91]. According to the Turkish Statistical Institute, the population of Turkey (2020)
was 83,614,000 people [92]. With a sampling error of 5%, a confidence interval of 95%, and
a standard population proportion of 50%, the minimum sample size was 383.
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A total of 405 Turkish households participated in the survey. The characteristics of
five questionnaires were unreliable or suboptimal. Thus, 400 questionnaires were found
to be reliable and valid at the end of the questionnaire phase. Participants in the survey
mostly (96.2%) came from the three most populous cities in Turkey, namely Istanbul (58.3%),
Ankara (21.3%), and Izmir (16.6%). The three biggest provinces, Istanbul, Ankara, and
Izmir, accounted for 30.5% of the Turkish population during the relevant period. There are
also valid questionnaires in other cities in Turkey (3.8% of the total questionnaires).

Table 1 provides a summary of the sample demographic data compared to Turkey’s
general population in 2020. Variables such as age, gender distribution, income distribution,
and education level of the basic population related to the Turkish population were taken
from the official statistics website [92]. Therefore, when examining the population values,
it was concluded that the sample drawn represented Turkey very accurately, except for age
and education level. For this reason, the study area is set in Turkey. During the research
period, the age range was specifically narrowed to those between 18 and 66 years old.
People with higher education participated in the online survey. The level of households’
education in online surveys can be higher than in face-to-face survey types [93]. Therefore,
the educational level of the respondents is much higher than the Turkish average.

Table 1. The characteristics of the respondents in the general population.

Characteristics Population Sample

Age
Under 18 years (27.2%)

Between 18 and 64 years (63.3%)
65 years and up (9.5%)

Between 18 and 66 years (100%)

Household size (mean) 3.3 person 3.0 person

Income of households (mean) Annual mean = 9907 $ *
Monthly mean = 825 $

714 $ and less = 34.3%
715–1.428 $ = 36.7%

1.429+ $ = 18.5%
No reply = 10.5%

Gender 49.9% of women,
50.1% of men

47.3% of women,
52.7% of men

Area of residence 93.0% of city and province centers 97.7% of city and province centers

Education
Low (8 or fewer years) = 44.7%

Middle (9–12 years) = 39.7%
High (13 and + years) = 15.6%

Low (8 or fewer years) = 14.0%
Middle (9–12 years) = 37.8%

High (13 and + years) = 48.2%

* 1 $ = Average 7 Turkish Liras in 2020 [94]. Reference: Population data derived from the [92].
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3.3. Analysis Methods

The evaluation of the primary data obtained from the questionnaires was started
after the completion of the research questionnaires. Statistical Package for Social Science
(SPPS) was used in the evaluation of the statistical summaries (means, frequency tables,
chi-square, etc.) and Reliability Analysis. In addition, LISREL package programs were used
for Confirmatory Factor Analysis and Structural Equation Analysis.

The Reliability Analysis was used to test the reliability and validity of the 5-Point
Likert Scale [83] items. The Reliability Analysis is an analysis method used to measure
the consistency between the answers to test how reliable and valid the answers that the
respondents gave to the survey questions. It can be seen that the higher the correlation
calculated as the reliability coefficient of the test, the more consistent and valid the answers
given to the questionnaire. The Cronbach Alpha coefficient is widely used in reliability
analysis [72,95]. Accordingly, the Cronbach Alpha coefficient:

• 0.00 ≤ α < 0.40, scale is not reliable,
• 0.40 ≤ α < 0.60, scale has low reliability,
• 0.60 ≤ α < 0.80, scale is quite reliable,
• 0.80 ≤ α < 1.00, scale is highly reliable [96,97].

The Structural Equation Model (SEM) is a special and inclusive statistical analysis
method that is utilized to analyze structural relationships by testing models where causal
and interrelationships between observed and latent variables coexist. SEM situates a
fully inclusive model that allows the testing and measuring of meaningful theories by
examining the structural relationships. SEM is comprised of a set of statistical methods
that conducts a multivariate analysis of the structural theory of the subject being examined
by testing a relevant hypothesis. This structural theory illustrates the causal processes
observed in many variables. SEM, similar to simple regression analysis, is a multivariate
approach that models the interactions between theoretical constructs by incorporating
measurement errors into constructs, and relationships between errors [98,99]. SEM consists
of two main stages. These are known as the measurement model and the structural model.
The measurement model is the model in which the latent variables are estimated with
the observed variables. The measurement model shows the relationships between the
latent variables and observed variables. The structural model is the model in which the
relationships between latent variables are evaluated. The structural model shows the causal
relationships between dependent and independent variables. Although the measurement
model is used in Confirmatory Factor Analysis (CFA) models, structural models are used in
path analysis. CFA is used to test the existence of the theoretical structure. If the model fits
the goodness criteria and is suitable as a result of CFA, the next stage, SEM, can be passed.
SEM enables causal relationships to be expressed with structural equations [100,101].

The Structural Equation Model, which will be based on the Planned Behavior Theory, will
include factors that are expected to have an indirect or direct effect on both Turkish households’
climate change-related intentions and behaviors. First of all, within the framework of Planned
Behavior Theory, the intention factor is calculated with the following formula:

I = wA A + wSN SN + wPBC PBC

The calculation of the three basic factors in the formula is as follows:

A =
n

∑
i=1

biei

SN =
n

∑
i=1

nimi

PBC
n

∑
i=1

cipi
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Behavior is defined by the formula below. The effect of intention and PBC variables
on the behavior variable is tested in this way.

B = wI I + wPBC PBC

b, n, c = the strength of every judgment about an outcome or quality
e, m, p = evaluation of the result and the feature
B = Behavior
I = Intention
A = Attitudes
PBC = Perceived Behavioral Control
SN = Subjective Norms
w = empirically derived coefficient [75,76,78].

4. Results
4.1. Socio-Demographic and Background Variables

Table 2, below, illustrates some of the main socio-demographic and background
variables of this research. Firstly, 47.3% of the people within the scope of the research are
male and 52.7% are female. The vast majority (92.8%) of the people surveyed are 38 years
old or younger. The vast majority (86.0%) of the households are educated at the middle or
upper level. An average of 3.0 people live in the households of the people included in the
study. Households generally (71.0%) have a monthly income of $1428 or less. Almost all of
the households participating in the research have heard of the concept of climate change
(98.8%) and are aware (96.5%).

Table 2. Socio-demographic and background variables of the questionnaire.

Variables Name Group of Variable Percentage **

Gender
1. group: Woman
2. group: Man

47.3%
52.7%

Age
1. group: 18–28 years
2. group: 29–38 years
3. group: 39–66 years

52.8%
40.0%
7.2%

Descriptive statistics of age (years) Min = 18.0, Max = 66.0, Mean = 29.1, Sd = 6.9

Education

1. group: Literate (Lower than 5 years)
2. group: Low (5–8 years)
3. group: Middle (9–12 years)
4. group: High (13+ years)

4.8%
9.2%
37.8%
48.2%

Number of households
1. group: 1–2 person
2. group: 3–4 person
3. group: 5 and + person

23.3%
67.6%
9.1%

Descriptive statistics number of households (person) Min = 1.0, Max = 5.0, Mean = 3.0, Sd = 1.1

Household total income (monthly)

1. group: 714 $ * and less
2. group: 715–1428 $
3. group: 1429+ $
4. No reply:

34.3%
36.7%
18.5%
10.5%

Have you heard of “climate change”?
1. group: Yes
2. group: No
3. group: Not sure

98.8%
0.5%
0.7%

Are you aware of “climate change”?
1. group: Yes
2. group: No
3. group: Not sure

96.5%
0.3%
3.2%

* 1 $ = Average 7 Turkish Liras in 2020 [94]. ** All % percentage calculations are equal to 100% in the groups.
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4.2. Results of Reliability and Confirmatory Factor Analysis

Reliability analysis was calculated using Cronbach’s Alpha. All 5-Point Likert items
(15) are highly reliable (p = 0.000) according to the Cronbach-Alfa coefficient (0.87). CFA
is a tool for accepting or rejecting measurement theory [101]. The CFA was used to test
the reliability and validity of the measuring scales. Climate change-related behaviors,
intentions, attitudes, subjective norms, and PBC variables are latent variables based on TPB.
CFA was performed on these five main latent variables, which consist of 15 observed items.
First, the goodness-of-fit index was controlled to understand the ensemble of CFAs. Table 3
shows the cutoffs for the first CFA and second (modified) CFA. Accordingly, improvements
were made in the first CFA analysis and the modified CFA values were obtained. Some
previous literature has accepted a value of (χ2)/df not greater than 5 [102,103]. The present
study has a 5.0 value by the first CFA as seen in Equation (1).

Chi-square (χ2)/df = 471.2/94 = 5.0 (1)

Table 3. The goodness of fit indices results in CFA and modified CFA.

The Goodness of Fit Index CFA Modified CFA The Goodness of Fit Criterion

CFI 0.93 0.95 0.95 ≤ CFI ≤ 1.00
Perfect Fit

GFI 0.87 0.90 0.90 ≤ GFI ≤ 1.00
Acceptable Fit

NFI 0.92 0.94 0.90 ≤ NFI ≤ 1.00
Acceptable Fit

IFI 0.93 0.95 0.95 ≤ IFI ≤ 1.00
Perfect Fit

RMSEA 0.10 0.08 0.05 ≤ RMSEA ≤ 0.08
Acceptable Fit

RMR 0.03 0.02 RMR ≤ 0.05
Perfect Fit

SRMR 0.08 0.06 0.05 ≤ SRMR ≤ 0.10
Acceptable Fit

CFI = Comparative Fit Index; GFI = Goodness of Fit Index; NFI = Normed Fit Index; IFI = Incremental Fit Index;
RMSEA = Root Mean Square Error of Approximation; RMR = Root Mean Square Residual; SRMR = Standardized
Root Mean Square Residual. Reference: [66].

All items (observed variables) have t-values greater than 2 as a result of the CFA.
This shows that all variables are significant. However, improvements could be made to
the overall functionality of the model. Check for suggested changes between variables
in the CFA output file was evaluated for this reason. Modifications are suggested to
address multicollinearity between variables. Although the items and their scales used in
this study were reliable, the parallelism of the answers given caused the multicollinearity
problem due to the closeness of the meaning of some items. Suggestions for modifying
the output file after CFA are as follows: a change between A1–A2 variables would yield
an improvement of 43.9 units in chi-square, 37.7 units in PBC2-PBC3, and 25.3 units in
PBC1–PBC2. The improvement between the modification and 16.8 units can be seen in
the improvement of B1–B2. Equation (2) shows the new value of χ2/df. Table 3 shows a
comparison of goodness-of-fit indices associated with CFA and modified CFA. All of the
model goodness-of-fit indicators improved after modification.

Chi-square (χ2)/df = 376.2/90 = 4.2 (2)

Table 4 shows the item details collected from previous studies and the item’s mean
score on the 5-Point Likert Scale (5 = strongly agree . . . 1 = strongly disagree). The factor
loadings, t-values, and R2 values of all items (observed variables) used in the modified
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CFA are detailed in Table 4. All items (observed variables) have t-values greater than 2
as a result of the CFA. Additional checking out scales were used for convergent validity
and discriminant validity. Convergent validity turned into assessed thru the dimensions
of the aspect loadings. All aspect loadings were better than 0.5 and significant (p < 0.01).
Item convergence was turned into additionally assessed via the Average Variance Extracted
(AVE) and Construct Reliability (CR). Table 4 shows that the AVE (0.5 or more suggested)
and CR values (0.7 or more suggested) of the latent variables were quite sufficient for the
CFA [104].

Table 4. Confirmatory factor analysis results (modified).

Items
(15 Items)

Mean of
5-Point Likert Scale Factor Loads T-Values R2

Behaviors (B) CR = 0.895, AVE = 0.643

B1—Change my driving habits to reduce my
contribution to global warming and climate
change. a,b

3.78 0.60 9.49 0.23

B2—I have now reduced the amount of garbage
as much as possible. a,c 3.07 0.91 20.62 0.74

B3—I separate the glass/plastic/paper/battery
etc. items whenever possible, for recycling. a,c,d 3.51 0.85 18.41 0.64

B4—I try to reuse objects (glass, plastic, paper,
etc.). c,b,e 3.22 0.89 20.40 0.73

Intentions (I) CR = 0.809, AVE = 0.589

I1—It is my responsibility to encourage my
neighbors to notice climate change. a 3.76 0.75 12.38 0.37

I2—I am willing to adopt and apply eco-friendly
practices in my daily life. a 4.11 0.66 9.54 0.23

I3—I am ready to do anything to reduce the
impact of climate change. a 3.63 0.86 17.15 0.64

Attitudes (A) CR = 0.844, AVE = 0.643

A1—Turkey’s environment/nature is threatened
by climate change. a 4.02 0.80 11.42 0.35

A2—Climate change negatively affects nature
and wildlife in Turkey. a 4.05 0.78 10.89 0.32

A3—I am willing to pay the material and moral
value for reducing climate change. a,f 3.52 0.81 13.86 0.50

Subjective Norms (SN) CR = 0.779, AVE = 0.542

SN1—If climate change affects Turkey negatively,
I would feel guilty. a,g 3.73 0.65 10.61 0.30

SN2—I feel obliged to help reduce climate change
in Turkey. a,g 4.01 0.76 11.99 0.38

SN3—I think it is essential for everyone to adapt
to climate change mitigation. a 4.29 0.78 10.15 0.28

Perceived Behavioral Control (PBC) CR = 0.849, AVE = 0.664

PBC1—I believe I can contribute to mitigating the
effects of climate change. a 3.94 0.53 9.62 0.28

PBC2—I can help reduce carbon emissions
through the actions I take in my daily life. a 3.98 0.91 11.10 0.27

Fit Indices of Path Analysis (CFA): CFI: 0.95; GFI = 0.90; NFI = 0.94; IFI = 0.95; RMSEA = 0.08; RMR = 0.02;
SRMR = 0.06; (χ2)/df = 376.21/90 = 4.2. References: a [73] b [8]; c [79]; d [68], e [81]; f [80]; g [81].
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4.3. Results of Structural Equation Methods

The Structural Equation Method (SEM) was used to predict the climate change-related
behavior of Turkish households under TPB. Climate change-related behaviors and inten-
tions were endogenous latent variables, while attitudes, subjective norms, and PBC were
exogenous latent variables in SEM. Attitudes, subjective norms, PBC, climate change-
related behavior, and intent are expected to be in effect. Relationships are established
within the framework of this model.

Therefore, in the first constructed SEM, t and normalized solutions between the variables
are significant, as in the first path analysis. Likewise, the fit index of the SEM can be improved
by modification. Table 5 shows the fit indices of the two models, SEM (RMSEA = 0.10, chi-
square = 487.93, df = 96, χ2/df = 5.0) and modified SEM (RMSEA = 0.08, chi-square = 357.5,
df = 92, χ2/df = 3.8).

Table 5. The goodness of fit results in SEM and modified SEM.

Fit Index SEM Modified SEM The Goodness of Fit

CFI 0.93 0.95 Perfect Fit
GFI 0.87 0.90 Acceptable Fit
NFI 0.91 0.94 Acceptable Fit
IFI 0.93 0.95 Perfect Fit

RMSEA 0.10 0.08 Acceptable Fit
RMR 0.03 0.02 Perfect Fit

SRMR 0.08 0.06 Acceptable Fit
CFI = Comparative Fit Index; GFI = Goodness of Fit Index; NFI = Normed Fit Index; IFI = Incremental Fit Index;
RMSEA = Root Mean Square Error of Approximation; RMR = Root Mean Square Residual; SRMR = Standardized
Root Mean Square Residual. Reference: [66].

Suggested changes to improve the chi-square value in the output file are as follows:
among the corrections made between the A1–A2 variables, the chi-square improved
by 42.9 units, and the correction between PBC4-PBC5 improved by 41.3 units, PBC3–
PBC4 improved 25.3 units and the B4–B5 improved 17.2 units. The modified values are
RMSEA = 0.080, chi-square = 357.5, df = 92, χ2/df = 3.8. This modified model is more
suitable and acceptable within the fit range. The structural equation calculated from here
(Equation (3)) is as follows:

Behavior = (1.47 × Intention) − (0.80 × PBC), R2 = 0.71 (3)

The first part of the structural equation (Equation (4)) includes the relationship between
the behavioral and intention variables, which are both exogenous latent variables in the
model and equations based on the assumption that the endogenous variable PBC affects
behavior. Therefore, the behavior can be represented by 71% of this part of the model.
Although the intent variable had a positive effect on behavior, the coefficient of the PBC
variable in the SEM was negative.

Intention = (−0.83 × A) + (1.74 × SN) + (0.094 × PBC), R2 = 0.63 (4)

The second part of the SEM considers the coefficients and signs of latent variables that
explain intention through attitudes, subjective norms, and PBC. The variables given in the
equation explained the intent variable as 63% (R2 = 0.63).

Reduced from the equation (Equation (5));

Behavior = (−1.21 × A) + (2.56 × SN) − (0.94 × PBC), R2 = 0.24 (5)

All these structural Equations (3)–(5) serve as visual models in Figure 3. Therefore, the
climate change-related behavior of Turkish households is modeled. The insights gained
from the mathematical and graphical results of the model are as follows: there was a
significant positive correlation between Turkish climate change-related behavior and their
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intentions (t = 6.30, standard solution = 0.77). That means Turkish households’ climate
change-related intentions turned into the behavior as a result of SEM. Turkish households’
climate change-related intentions are affected by their subjective norm (t = 2.01, standard
solution = 0.58) and PBC (t = 3.30, standard solution = 0.33). Attitudes are not turned
to intentions for this model. In addition, PBC was significant on the intention while not
directly significant on the behavior.
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5. Discussion

There is a limited number of studies dealing with the behavior of households re-
garding climate change within the framework of TPB [8,38,39,68,72–74]. Two of them are
fundamental and closer to the present study to compare the results briefly. Table 6 shows
the results of the hypothesis tests of the present study, by [68,73]. Ref. [68] compared with
the TPB model and the extended TPB model, with a sample of 728 Taiwan households. This
research only considered the intention variable and did not include behavior in the model.
The extended TPB model was found to be more effective. Accordingly, attitudes, subjective
norms, and moral obligations were found to be significant in intention in the extended
TPB model. On the other hand, PBC was not found to be significant in energy savings and
carbon reduction behavioral intentions of Taiwanese people. RMSEA shows an acceptable
fit between 0.05–0.08 and RMR shows an acceptable fit between 0.5–0.10 when both the
goodness of fit of TPB and extended TPB models included in the study are examined.

Table 6. Comparison of the hypotheses results with other fundamental studies in the literature.

Hypothesis Present Study
(Turkey) [68] (Taiwan) [73] (Malaysia)

H1. The intention of the household has an impact on their
climate change-related
behavior.

Accepted - Accepted

H2. Attitudes towards climate change have an impact on
households’ intentions. Rejected Accepted Accepted
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Table 6. Cont.

Hypothesis Present Study
(Turkey) [68] (Taiwan) [73] (Malaysia)

H3. Subjective norms of climate change-related behavior
have an impact on
households’ intentions.

Accepted Accepted Accepted

H4. PBC has an impact on households’
Intentions. Accepted Rejected Rejected

H5. PBC has an impact on households’
Climate change-related behaviors. Rejected - -

Ref. [73] modeled the variables that affect the pro-environmental behavior of 385 Malaysian
households with TBP in the study. Accordingly, it first tested whether the intention to adapt to
climate change was effective on the pro-environmental behavior of Malaysian households. In
addition, the effects of attitudes towards climate change, subjective norms, and PBC variables
on intention to adopt climate change were also measured. The model had an adequate fit to
the data; RMSEA = 0.077, less than 0.10. In summary, household intention has an impact on
climate change-related behavior in Turkey and Malaysia. Attitudes toward climate change have
an impact on households’ intentions in Taiwan and Malaysia but did not in the case of Turkey.
Subjective norms of climate change-related behavior have an impact on households’ intentions
in Turkey, Taiwan, and Malaysia. PBC has an impact on households’ intentions in Turkey, but
not in Taiwan and Malaysia.

6. Strengths, Weaknesses, and Limitations of the Research

The main strength of this research is that it is the first study in Turkey to model the
climate change-related behaviors of households with TPB at the national level. For this
reason, it is an important guide for national and local policymakers and practitioners in the
climate change field, as well as for future studies. In addition, this research also has aspects
that need to be developed scientifically. Methodological improvements can be made in this
research. To reach large masses in Turkey and to conduct a study at the national level, an
online survey was conducted. In addition, the online survey was preferred in this study
due to budget and time constraints. Online survey application makes it possible to reach
more educated people as internet use also requires it. Therefore, in this study, although the
population parameters generally represent the main population well, the education level
was higher than expected. Therefore, it may be reasonable to plan face-to-face surveys for
future studies. Again, an improvement envisaged in terms of the method should be in
the form of increasing the number of questionnaires to increase the goodness of model fit
and/or by using a 7 or 9 scale, instead of a 5-Point Likert Scale. Although the goodness of
fit of the model within the scope of this study is within acceptable limits, it can be aimed to
improve these values in future studies.

7. Conclusions

This research has shown that the intention of Turkish households has a positive impact
on climate change-related behaviors of the households. Besides, perceived behavioral
control and subjective norms have a positive impact on the intention. The climate change-
related strategy for households can be developed with subjective and perceptual skills and
tools to manage Turkish households’ climate change-related activities.

Turkey plans to reduce its carbon emissions by 21% by 2030 within the framework
of the Paris Agreement. An important pillar of carbon emission is the household. For
this reason, actions for households should also be planned as a holistic precaution to
be taken. This modeling research, carried out in the three provinces of Turkey with the
highest population rates, shows that household intentions have a positive effect on the
climate change mitigation behavior of households. On the other hand, subjective norms
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and perceived behavioral control affect the intentions of households in Turkey regarding
climate change. In this context, policies should be determined and implemented within
the framework of these variables to reduce household carbon emissions by 2030. Within
the framework of subjective norms, comprehensive public service announcements, such
as “do something now, don’t feel guilty in the future”, which will emphasize the share
of all households in climate change and invite prevention, can be effective. Again, “we
can do/reduce it together” campaigns, which emphasize that measures can be taken
together against climate change, can be effective in perceived behavioral control. At the
end of the news bulletins, brief information about the number of carbon emissions and the
effectiveness of reduction actions can be made after the weather.

As a recommendation to policymakers, it is considered important to support more
comprehensive scientific projects to reduce carbon emissions from households in Turkey.
In the light of the results obtained from this study, it can be suggested that future studies
investigate why attitudes are not effective in climate change adopting and mitigating
intentions. Again, future studies should focus on the reasons that prevent PBC from
affecting behavior.
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65. İbrahim, H.; Mariapan, M.; Lin, E.L.A.; Bidin, S. Environmental concern, attitude, and intention in understanding student’s
anti-littering behavior using structural equation modeling. Sustainability 2021, 13, 4301. [CrossRef]

66. Chan, L.; Bishop, B. A moral basis for recycling: Extending theory of planned behavior. J. Environ. Psychol. 2013, 36, 96–102.
[CrossRef]

67. Arli, D.; Bodejo, A.; Carlini, J.; France, C.; Jebarakakirthy, C.; Knox, K.; Pentecost, R.; Perkins, H.; Thaichon, P.; Sarker, T.; et al.
Predicting intention to recycle based on the theory of planned behavior. J. Philanthr. Mark. 2019, 25, e1653.

68. Chen, M. Extending the theory of planned behavior model to explain people’s energy saving and carbon reduction behavioral
intentions to mitigate climate change in Taiwan-moral obligation matters. J. Clean. Prod. 2016, 112, 1746–1753. [CrossRef]

https://www.carbonbrief.org/mapped-how-climate-change-affects-extreme-weather-around-the-world
https://www.carbonbrief.org/mapped-how-climate-change-affects-extreme-weather-around-the-world
https://www.epa.gov/climate-indicators/weather-climate
https://www.epa.gov/climate-indicators/weather-climate
https://public.wmo.int/en/media/press-release/state-of-climate-2021-extreme-events-and-major-impacts
https://public.wmo.int/en/media/press-release/state-of-climate-2021-extreme-events-and-major-impacts
http://doi.org/10.1080/13683501003653387
http://doi.org/10.1111/gcb.12639
http://www.ncbi.nlm.nih.gov/pubmed/24947942
http://doi.org/10.1002/arcp.1045
http://doi.org/10.3390/su13052966
https://ec.europa.eu/clima/index_en
https://www.un.org/climatechange?gclid=CjwKCAjwrfCRBhAXEiwAnkmKmXe88MGidFEZJcpRXZ5CqJ4Ds9gWOyjgAfA1GyKxN_CUaMGVinqjOhoCykUQAvD_BwE
https://www.un.org/climatechange?gclid=CjwKCAjwrfCRBhAXEiwAnkmKmXe88MGidFEZJcpRXZ5CqJ4Ds9gWOyjgAfA1GyKxN_CUaMGVinqjOhoCykUQAvD_BwE
https://www.epa.gov/climate-change
https://openknowledge.worldbank.org/handle/10986/35799#:~{}:text=The%20Climate%20Change%20Action%20Plan,prosperity%20with%20a%20sustainability%20lens
https://openknowledge.worldbank.org/handle/10986/35799#:~{}:text=The%20Climate%20Change%20Action%20Plan,prosperity%20with%20a%20sustainability%20lens
http://doi.org/10.1016/j.jenvp.2008.03.003
http://doi.org/10.1080/13504622.2011.634970
http://doi.org/10.1016/j.jenvp.2015.06.005
http://doi.org/10.1016/j.jclepro.2020.124182
http://doi.org/10.1108/EBR-11-2020-0306
http://doi.org/10.1016/j.wasman.2021.09.028
http://www.ncbi.nlm.nih.gov/pubmed/34614467
http://doi.org/10.1016/j.scitotenv.2021.150826
http://www.ncbi.nlm.nih.gov/pubmed/34627922
http://doi.org/10.1016/j.renene.2021.01.152
http://doi.org/10.1007/s10668-020-00602-7
http://doi.org/10.1007/s11356-021-15737-x
http://doi.org/10.1016/j.jclepro.2020.123007
http://doi.org/10.1177/15245004211013333
http://doi.org/10.3390/su13084301
http://doi.org/10.1016/j.jenvp.2013.07.010
http://doi.org/10.1016/j.jclepro.2015.07.043


Sustainability 2022, 14, 11290 16 of 17

69. Ho, S.S.; Liao, Y.; Rosenthal, S. Applying the Theory of Planned Behavior and Media Dependency Theory: Predictors of Public
Pro-environmental Behavioral Intentions in Singapore. Environ. Commun. 2014, 9, 77–99. [CrossRef]

70. Leeuw, A.; Valois, P.; Ajzen, I.; Schmidt, P. Using the theory of planned behavior to identify key beliefs underlying pro-
environmental behavior in high-school students: Implications for educational interventions. J. Environ. Psychol. 2015, 42, 128–138.
[CrossRef]

71. Aziz, F.; Md Rami, A.A.; Zaremohzzabieh, Z.; Ahrari, S. Effects of emotions and ethics on pro-environmental behavior of
university employees: A model based on the theory of planned behavior. Sustainability 2021, 13, 7062. [CrossRef]

72. Tikir, A.; Lehmann, B. Climate change, theory of planned behavior and values: A structural equation model with mediation
analysis. Clim. Change 2011, 104, 389–402. [CrossRef]

73. Masud, M.M.; Al-Amin, A.Q.; Junsheng, H.; Ahmed, F.; Yahaya, S.R.; Akhtar, R.; Banna, H. Climate change issue and theory of
planned behavior: Relationship by empirical evidence. J. Clean. Prod. 2016, 113, 613–623. [CrossRef]

74. Zhang, L.; Ruiz-Menjivar, J.; Luo, B.; Liang, Z.; Swisher, M.E. Predicting climate change mitigation and adaptation behaviors in
agricultural production: A comparison of the theory of planned behavior and the Value-Belief-Norm Theory. J. Environ. Psychol.
2020, 68, 101408. [CrossRef]

75. Ajzen, I. The theory of planned behavior. Organ. Behav. Hum. Decis. Processes 1991, 50, 179–211. [CrossRef]
76. Ajzen, I. Perceived behavioral control, self-efficacy, locus of control, and the theory of planned behavior. J. Appl. Soc. Psychol.

2002, 32, 665–683. [CrossRef]
77. Yadav, R.; Pathak, G.S. Young consumers’ intention towards buying green products in a developing nation: Extending the theory

of planned behavior. J. Clean. Prod. 2016, 135, 732–739. [CrossRef]
78. Ajzen, I. The theory of planned behavior: Reactions and reflections. Psychol. Health 2011, 26, 1113–1127. [CrossRef] [PubMed]
79. Donno, J.; Webb, J.; Richardson, B. The relationship between environmental activism, pro-environmental behavior, and social

identity. J. Environ. Psychol. 2010, 30, 178–186. [CrossRef]
80. Whitmarsh, L.; O’Neill, S. Green identity, green living? The role of pro-environmental self-identity in determining consistency

across diverse pro-environmental behaviors. J. Environ. Psychol. 2010, 30, 305–314. [CrossRef]
81. Werff, E.; Steg, L.; Keizer, K. It is a moral issue: The relationship between environmental self-identity, obligation-based intrinsic

motivation, and pro-environmental behavior. Glob. Environ. Change 2013, 23, 1258–1265. [CrossRef]
82. Coelho, F.; Pereire, M.C.; Cruz, L.; Simoes, P.; Barata, E. Affect and the adoption of pro-environmental behavior: A structural

model. J. Environ. Psychol. 2017, 54, 127–138. [CrossRef]
83. Likert, R. A technique for the measurement of attitudes. Arch. Psychol. 1932, 140, 5–55.
84. United Nations Development Plan (UNDP). Climate Change Adaption. 2022. Available online: https://www.adaptation-undp.

org/explore/europe-and-central-asia/turkey (accessed on 14 July 2022).
85. World Wide Fund (WWF). 2022. Available online: https://www.wwf.org.tr/ (accessed on 15 May 2022).
86. Turkish Statistical Institute (TSI). 2022. Available online: https://www.tuik.gov.tr/ (accessed on 10 May 2022).
87. World Bank (WB). 2022. Available online: https://data.worldbank.org/indicator/SP.POP.TOTL?locations=TR (accessed on 17

July 2022).
88. Food and Agriculture Organization (FAO). 2022. Available online: https://www.fao.org/turkey/fao-in-turkey/turkey-at-a-

glance/en/ (accessed on 12 May 2022).
89. Carbon Brief on Clear on Climate (CBCC). 2022. Available online: https://www.carbonbrief.org/carbon-brief-profileturkey#:~{}:

text=Turkey%20is%20the%20world\T1\textquoterights%2020th,to%20help%20grow%20its%20economy (accessed on 30 April
2022).

90. Our World in Data (OWD). 2022. Available online: https://ourworldindata.org/co2-emissions (accessed on 15 May 2022).
91. Krejcie, R.V.; Morgan, D.W. Determining sample size for research activities. Educ. Psychol. Meas. 1970, 30, 607–610. [CrossRef]
92. Turkish Statistical Institute (TSI). 2020. Available online: https://www.tuik.gov.tr/ (accessed on 1 January 2020).
93. Nair, C.S.; Adams, P. Survey platform: A factor influencing online survey delivery and response rate. Qual. High. Educ. 2009, 15,

291–296. [CrossRef]
94. Central Bank of Republic of Turkey (CBRT). 2022. Available online: https://www.tcmb.gov.tr/ (accessed on 3 May 2022).
95. Eisinga, R.; Te Grotenhuis, M.; Pelzer, B. The reliability of a two-item scale: Pearson, Cronbach or Spearman-Brown? Int. J. Public

Health 2012, 58, 637–642. [CrossRef]
96. Cortina, J.M. What is Coefficient Alpha? An Examination of Theory and Applications. J. Appl. Psychol. 1993, 78, 98–104. [CrossRef]
97. Ritter, N. Understanding a widely misunderstood statistic: Cronbach’s alpha. In Proceedings of the Presented at the Southwestern

Educational Research Association (SERA) Conference 2010, New Orleans, LA, USA, 3 February 2010.
98. Hoyle, R.H. The structural equation modeling approach: Basic concepts and fundamental issues. In Structural Equation Modeling:

Concepts, Issues, and Applications; Hoyle, R.H., Ed.; Sage Publications, Inc.: Thousand Oaks, CA, USA, 1995; pp. 1–15.
99. Hwang, H.; Sarstedt, M.; Cheah, J.H.; Ringle, C.M. A concept analysis of methodological research on composite-based structural

equation modeling: Bridging PLSPM and GSCA. Behaviormetrika 2020, 47, 219–241. [CrossRef]
100. Asparouhov, T.; Muthén, B. Exploratory structural equation modeling. Struct. Equ. Modeling A Multidiscip. J. 2009, 16, 397–438.

[CrossRef]

http://doi.org/10.1080/17524032.2014.932819
http://doi.org/10.1016/j.jenvp.2015.03.005
http://doi.org/10.3390/su13137062
http://doi.org/10.1007/s10584-010-9937-z
http://doi.org/10.1016/j.jclepro.2015.11.080
http://doi.org/10.1016/j.jenvp.2020.101408
http://doi.org/10.1016/0749-5978(91)90020-T
http://doi.org/10.1111/j.1559-1816.2002.tb00236.x
http://doi.org/10.1016/j.jclepro.2016.06.120
http://doi.org/10.1080/08870446.2011.613995
http://www.ncbi.nlm.nih.gov/pubmed/21929476
http://doi.org/10.1016/j.jenvp.2009.11.006
http://doi.org/10.1016/j.jenvp.2010.01.003
http://doi.org/10.1016/j.gloenvcha.2013.07.018
http://doi.org/10.1016/j.jenvp.2017.10.008
https://www.adaptation-undp.org/explore/europe-and-central-asia/turkey
https://www.adaptation-undp.org/explore/europe-and-central-asia/turkey
https://www.wwf.org.tr/
https://www.tuik.gov.tr/
https://data.worldbank.org/indicator/SP.POP.TOTL?locations=TR
https://www.fao.org/turkey/fao-in-turkey/turkey-at-a-glance/en/
https://www.fao.org/turkey/fao-in-turkey/turkey-at-a-glance/en/
https://www.carbonbrief.org/carbon-brief-profileturkey#:~{}:text=Turkey%20is%20the%20world\T1\textquoteright s%2020th,to%20help%20grow%20its%20economy
https://www.carbonbrief.org/carbon-brief-profileturkey#:~{}:text=Turkey%20is%20the%20world\T1\textquoteright s%2020th,to%20help%20grow%20its%20economy
https://ourworldindata.org/co2-emissions
http://doi.org/10.1177/001316447003000308
https://www.tuik.gov.tr/
http://doi.org/10.1080/13538320903399091
https://www.tcmb.gov.tr/
http://doi.org/10.1007/s00038-012-0416-3
http://doi.org/10.1037/0021-9010.78.1.98
http://doi.org/10.1007/s41237-019-00085-5
http://doi.org/10.1080/10705510903008204


Sustainability 2022, 14, 11290 17 of 17

101. Marsh, H.W.; Guo, J.; Dicke, T.; Parker, P.D.; Craven, R. Confirmatory Factor Analysis (CFA), Exploratory Structural Equation
Modeling (ESEM), and Set-ESEM: Optimal Balance Between Goodness of Fit and Parsimony. Multivar. Behav. Res. 2019, 55,
102–119. [CrossRef] [PubMed]

102. Mahmud, S.N.D.; Osman, K. The determinants of recycling intention behavior among the Malaysian school students: An
application of the theory of planned behavior. Procedia-Soc. Behav. Sci. 2010, 9, 119–124. [CrossRef]

103. Anastasiei, B.; Dospinescu, N.; Dospinescu, O. Understanding the adoption of incentivized word-of-mouth in the online
environment. J. Theor. Appl. Electron. Commer. Res. 2021, 16, 992–1007. [CrossRef]

104. Fornell, C.; Larcker, D.F. Evaluating structural equation models with unobservable variables and measurement error. J. Mark. Res.
1981, 18, 39–50. [CrossRef]

http://doi.org/10.1080/00273171.2019.1602503
http://www.ncbi.nlm.nih.gov/pubmed/31204844
http://doi.org/10.1016/j.sbspro.2010.12.123
http://doi.org/10.3390/jtaer16040056
http://doi.org/10.1177/002224378101800104

	Introduction 
	Literature Review, Theoretical Background and Hypothesis 
	Material and Methods 
	Research Design, Questionnaire, Variables, and Scale 
	Research Area and Sampling 
	Analysis Methods 

	Results 
	Socio-Demographic and Background Variables 
	Results of Reliability and Confirmatory Factor Analysis 
	Results of Structural Equation Methods 

	Discussion 
	Strengths, Weaknesses, and Limitations of the Research 
	Conclusions 
	References

