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Abstract

Rapid and devastating changes in climate and environment have affected individuals from all around the globe
to indulge in climate change mitigation and adaptation. The aim of this research is to evaluate the role of
students in climate change mitigation and adaptation by analyzing their behavioral intentions. We incorporated
the theory of planned behavior in evaluating the environmental knowledge among university students in
Pakistan. The results implicated that the attitudes, societal norms and perceived behavioral control contributes
significantly in an individual’s pro-environmental behavioral intentions. Additionally, education was found to
be contributing merely in building attitudes towards pro-environmental behaviors. However the societal norms
and individual’s perceived behavioral control were found to be less influenced by the educational background of
individuals.

* Corresponding author.
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This research provides strategic policy suggestions in face of formulating encouraging engagement in
deliberative discussions, interaction with scientists, and formulation of community projects to induce education,
resources and opportunities which can be beneficial in changing behaviors of individuals on a larger scale in

society.
Keywords: Behavioral Intentions; Climate Change; Education; Pro-Environmental Behaviors; Policies.
1. Introduction

Environmental, climatic and ecological issues are a growing concern in the field of socio-scientific research.
Therefore, research in these areas cannot exclusively be focused on acquisition of environmental knowledge,
since sole focus on environmental education has caused increasing gap between knowledge and action [1,2,3,4].
There has been a significant amount of studies which tried to fill the gap between environmental knowledge and
pro-environment actions. Some of the studies have focused largely on students’ role in environmental crisis and

expressed specific interest in promoting students as problem-solvers of environmental [5,6,7,8,9,10].

In order to promote sustainable lifestyle and develop environmental consciousness, it is of paramount
importance that actions are taken, pro-environmental actions nonetheless. Environmental degradation and
changes in climate have been labelled as one of the nine primary dangers to our planet with potentially
irretrievable consequences [11]. There is a call for major changes in behavior and lifestyle on not just national
and institutional level but individual level as well. The mitigation and adaptation of climate change is not a
simple task, and it involves development of strategic ways through the means of students
[12,13,14,15,16,17,18], specifically raising the intention towards pro-environment actions. However, majority of
the research has been concentrated on middle and high school students with rudimentary environmental
knowledge, leaving a wide gap on evaluating the impact of university students’ on climate change adaptation
and mitigation. There is scant research on investigating the role of students in developing methods, approaches

and strategies in mitigating and adapting to climate change and environmental degradation.

This research evaluates the university students from several institutes in Pakistan. The reason for choosing
Pakistan as the base of this research is that Pakistan is one of the top ten countries severely influenced by
climate change and environmental degradation. As the development of industry is rising, the effects of climate
change has increased in Pakistan in the past decade [19]. Pakistan’s population is ranked sixth in the world,
whereas it is the 36" largest country. The congestion in the country is forcing urban development which is also

causing climate change and environmental degradation [20].

An evaluation of the scientifically literate population is essential for development of innovative methods and
techniques in socio-scientific area of research. This population is expected to make improved and influential
assessments about their consumption, utilization, disposition, and investment [21]. Professional education has
always played a key role in the world, specifically in underdeveloped countries. The universities can have a
crucial and vital contribution in cultivating student’s mindset in perceptions about climate change and

environmental degradation. It is safe to assume that a large sum of students currently enrolled in the universities

130



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2019) Volume 45, No 1, pp 129-153

belong to “climate change generation”. The generation, which had access to extensive information through
digital networks, is still lacking scientific certainty about principles of climate change and environment
degradation [22,23,24]. Most of the previous literature has been focused on developed countries such as US, UK
and Germany [16,18,25]. The findings of most of these studies indicated that there is a wide range of misbeliefs

and misunderstandings related to basic climate change knowledge and concerns.

Since climate change and environmental degradation is a rising concern and holds significant theoretical and
practical implications, misconceptions about these issues is worrisome. The present crop of students enrolled in
universities will be the legislators and policymakers of the future and will require to make complex and
influential decisions about climate change mitigation and adaptation. Therefore, the role of university students
in climate change mitigation and adaptation has never been more important. Previous studies indicate a higher
percentage of misconceptions regarding climatic changes, its causes and effects [26,27,28]. These
misconceptions and lack of environmental knowledge causes variations in behavioral intentions towards pro-
environmental actions. The students are required to gain fundamental knowledge about the progressiveness of
environmental degradation, concerns related to climate change, attitudes towards mitigation, and approaches for

adaptation of climate change [18].

The main objective of this research is to evaluate the level of perceived knowledge of climate change and
environmental degradation among university students. In order to achieve said objective, an analysis of
behavioral intentions of students is necessary. The intentions towards specific behaviors are associated generally
with attitudes, beliefs, societal norms, subjective norms, perceived control, moral obligations, and various
personality traits [29,30]. Since students are the key contributors in the development of a country, the research
employs various means to determine their role in climate change mitigation and/or adaptation. This research will
examine the role of education and environmental knowledge in conducting pro-environmental actions. In order
to accomplish research objectives, this research will evaluate the attitudes and beliefs, societal norms and sense
of perceived control according to basic environmental knowledge. Subsequently, research will suggest several
methods, strategic techniques, and policies which can facilitate an increase in the behavioral intentions of

university students towards climate change mitigation and/or adaptation.

2. Fundamentals of Climate Change and Theoretical Background

The world has seen numerous effects of climate change over the past decades including temperature rise, health
problems, lifestyle alteration, resource scarcity, and irregular weather pattern [31]. With the acceleration of
these effects, a change in individual behavior is crucial. Understanding the environmental knowledge of students
can be an indicator of possible strategic policies which lead to pro-environmental actions. There is a need for
strategic measures and policy implications in order to provide the country with mitigation and adaptation
solutions. Extant literature has indicated various emitters of harmful gases which are causing change in climate,
depletion of ozone layer, and environmental degradation. Pollution form transport and logistics, misuse of
energy resources, overgrazing, urban expansion, and industrial waste management has been cited as a leading

cause of climate change [32,33,34].
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Transportation is one of the leading causes of climate change and environment degradation. Pollution and
emissions of harmful gases from transport are increasing annually [35]. In many countries, it is perceived that
transportation is the leading cause of pollution and in turn causes climate change. The foremost concern in
developing and underdeveloped countries is harmful emissions from road traffic [36]. As a country’s foremost
goal is economic development, lack of importance and implementation of adequate rules and regulations has
created an impact over the climate [37]. The impact of industrial development in residential areas and smaller
cities not just indicates lack of planning and management from municipal authorities, but also signifies the

monetary losses, health problems and environmental effects [38].

Similar to urban expansion and development, the depletion of natural resources and misuse of energy sources
throughout the world has been linked with annual elevation of temperature, steady rise in water levels and
irregular weather patterns [39]. The mutation of ecosystem and biodiversity was found to be the prime effects of
over usage of natural resources [13,40]. The improper management of waste significantly contribute in
environmental degradation as well. The carbon footprints left through the development of infrastructure of urban
areas, and the lack of attention towards rural areas has led to amplified waste disposal into urban regions [18].
The population shift has indirectly been causing improper management of resources, as well as, improper waste

management which has prominently been labelled as a contributor of climate change [41,42].

2.1. Theoretical Background

In order to evaluate and understand the influence of students on environmental solutions, their intentions
towards action must be discussed. Theory of planned behavior (TBP) expresses the relation between beliefs and
attitudes which leads to desired action. In previous studies, TPB has been implemented into healthcare and
medical sector largely [30]. In the field of education and environmental studies, this theory has been subject of
mere few studies [43]. The current research tries to evaluate the process of pro-environment behaviors exercised
by university students and propose several strategic policies which can aid in increases pro-environment
behaviors.

The theory of planned behavior (TBP) elucidates that individuals themselves control their behavior and
attitudes, whereas societal/subjective norms and perceived control determine their behavioral intentions.
According to Ajzen (1985), theory of planned behavior can convincingly be associated with any rational
behavior of the individuals. Hence, the behavioral intentions are dependent upon internal factors (e.g.

psychology) and external factors (e.g. environment) [44].

Attitudes can be defined as psychological evaluation of set of beliefs towards certain behavior and depending on
individual’s emotions and beliefs, can either be positive or negative [45]. Attitudes towards certain behaviors
tend to express possible outcomes and consequences of said behaviors [29]. There is a positive correlation
between attitudes towards pro-environmental behaviors and pro-environmental actions [46] which means that if
an individual has a positive attitude towards taking actions against climate change and environmental

degradation then the individual is more likely to perform pro-environmental actions.
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Subjective/societal norms can be defined as socially understood customs towards certain behavior. The norms
can be a motivator in indulging towards certain behaviors in accordance with the society and culturally accepted
behaviors [45]. Subjective norms express willingness of individuals to perform actions depending upon the
behaviors of individuals that are important to him/her. However, societal norms indicate the widely understood
traditions and behaviors of individuals in relation to certain behaviors [47]. There is a significant influence of
societal norms and pressure upon pro-environmental actions [48] which means that the behavior of an individual

is dependent over the collective behavioral intentions and pro-environmental actions.

Perceived behavioral control can be defined as an individual’s knowledge and actionable belief towards certain
behavior. An individual’s behavior and intention towards certain actions is derived from an understanding of the
behavior and probable solution in face of resources and opportunities [44]. Perceived behavioral control was
included in TPB since it undertakes the possible outcomes of the behavior. It explicitly measures the resources
and opportunities required to perform certain behavior [29]. The behavior of an individual is stated to be
dependent upon behavioral intentions, and perceived behavioral control has a strong impact over behavioral
intentions. This behavioral control of an individual is an important construct when evaluating pro-environmental
actions [49] which means that in order to fully understand the individual’s behaviors towards pro-environmental

actions, assessment of perceived behavioral control is essential.

The framework of theory of planned behavior (TBP) provides an explanation of the intentions of an individual
through the assessment of behavior (attitudes), the societal influence of the behavior (norms), and the actionable
knowledge of the behavior (control). The TPB model perfectly examines the behavioral intentions which can

lead to pro-environmental actions. The conceptual model of TPB is displayed in Figure 1.

Attitudes

0___-__——’

MNorms

Control

Intenticn

Figure 1: The model of theory of planned behavior [29]

3. Research Methodology

The present research can be divided into two components. Firstly, the perceived environmental knowledge of
university students is analyzed through the incorporation of TPB model. According to Husssain and his
colleagues (2018), the factors that are strongly influencing climate change in Pakistan are transportation,

industrialization, urbanization, energy, waste, agriculture, forestry, and livestock [34]. The behavioral intentions
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of university students in Pakistan are deeply incorporated with the elementary environmental knowledge. An
assessment of environmental knowledge with attitudes, norms and control towards pro-environmental behaviors
will present the current situation of environmental knowledge among university students. Lastly, from the
evaluated and presented situation of environmental knowledge, some strategic methods and policies will be
suggested which can accelerate the expansion of environmental knowledge across the country. The strategic
methods and policies can be a constructive tool for policymakers for further development of climate change

mitigation/adaptation techniques.
3.1. Sampling and Data Collection

This research will take advantage of both, primary and secondary data for a dense evaluation of climate change.
The primary research was conducted through a questionnaire-based survey which was generated through widely
available online tool (i.e., GoogleForms) while staying in accordance with the principles (relevance, logic,
clarity, and non-induction) of survey-design by Savita, Dominic and Ramayah (2016) [50]. The focus of the
questionnaire was to understand and determine the level of environmental knowledge of university students
through understanding the effects and causes. The behavioral intentions were evaluated through attitudes,
norms, and control over environmental knowledge. As for secondary research, online viable and relatable data
was used with the help of Web of Science, Science Direct, Google Scholar, and USTC’s online library in order
to attain previous literature over climate change and environmental issues. The study originally targeted 1,500
university students from all major provinces and regions across Pakistan. A pilot study was conducted with the
efforts of lab mates which included 25 students consisting of undergraduate students, graduate students, doctoral
candidates and postdoc researchers. The aim of conducting a pilot study was to determine the relevancy and
adequacy of the research. Out of the originally sent 1,500 questionnaires, 381 were rejected on the basis of lack
of completion, falsifying answers and lack of motivation. The remaining 1,119 responses were evaluated to

achieve research objectives and their demographic statistics are presented in Figure 2.
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Figure 2: Classifications of demographic sample

134



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2019) Volume 45, No 1, pp 129-153

3.2. Research Measurements and Tools

This research adapted a quantitative approach with deductive reasoning in evaluating the pro-environmental
behavioral intentions. To conduct structural modeling and evaluate the role of latent variables (i.e., attitude,
norms, and control), data was analyzed through Structural Equation Modeling (SEM) with SmartPLS 3. The
SEM model analyses directional (regression) and unidirectional (correlation) relationships between latent
variables and a set of indicators [51,52]. Whereas to evaluate the relationship between level of education and
latent variables, the data was analyzed through IBM SPSS 22. Other analysis included frequency and descriptive

analysis, reliability analysis, and regression analysis.

The authors analyzed the pre-defined constructs of behavioral intentions in accordance with the climate change
and environmental prospect. Previously conducted studies have identified unique methods to evaluate the
behavioral intentions towards pro-environmental behaviors [30,43,51,53]. The constructs of attitude, norms, and
control were expressed in terms of basic environmental knowledge of various factors influencing climate change
[34]. The attitude based statements referred to basic understanding of climate change phenomenon. The norms
based statements referred to current situation of climate change in the country. The control based statements
referred to possible actions against climate change. The behavioral intentions conveyed the message about
responsibility of taking actions against climate change. The list of constructs and their measurement questions

are shown in Table S1.

4. Data Analysis & Results
4.1. Demographic Samples

Pakistan is an underdeveloped country with a threat of rising population. Currently, Pakistan stands sixth in
world’s most populous countries and the growth rate is accelerating annually [54]. The climate change effects
experienced by the population in Pakistan are severe and increasing gradually. Since the target sample of the
research was university students, over 66% of the sample was from Punjab province (the most populous
province in the country). Similarly, 19% from Sindh, 7% from the capital Islamabad, and remaining 8% from

other provinces including Khyber Pakhtunkhwa, Baluchistan and Gilgit Baltistan.

The majority of respondents belonged to the age group of 15-25 years old which contributed to approximately
69% of the total sample.

The second largest age group with a percentage of 21% belonged to 26-35 years old age bracket. The statistical
analysis of education level indicated that 60% of the respondents were graduate students, 24% were
postgraduate students and around 12% passed high school.

The remaining 4% of the respondents expressed that they either acquired technical education, basic primary
education or no formal education at all. Further, there were 59% of male respondents and 41% female
respondents that took part in this research. The complete frequency statistical results are mentioned in Table 1.
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Variable Type Number (n) Percentage (%) Mean Std. Dev.
Area 1.73 1.396
Punjab 746 66.7%
Sindh 212 18.9%
Khyber 49 4.4%
Pakhtunkhwa
Baluchistan 22 2.0%
Gilgit Baltistan 9 0.8%
Islamabad 81 7.2%
Age 244 0.900
Below 15 7 0.6%
15-25 781 69.8%
26 -35 235 21.0%
36 — 45 60 5.4%
46 - 55 12 1.1%
56 — 65 12 1.1%
66 — 75 8 0.7%
Above 75 4 0.4%
Education 412 0.706
None 8 0.7%
Primary 5 0.4%
Intermediate 139 12.4%
Graduate 672 60.1%
Postgraduate 279 24.9%
Technical 16 1.4%
Gender 141 0.491
Male 664 59.3%
Female 455 40.7%

4.2. Environmental Knowledge Assessment

The environmental knowledge among the respondents was accessed through investigating basic environmental
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awareness, importance, and knowledge situation. This research conducted environmental knowledge assessment
was conducted by examining environmental education background among respondents, change in weather
pattern observation, pro-environmental action background, and placing importance towards climate change and
environmental issues (Figure 3). The results indicated that over 62% of the students have never received any
formal education of climate change issues, whereas merely a 37% of students were part of environmental
education programs. The findings indicated that approximately 74% of the students have observed continuous
and accelerating changes in weather pattern remaining 26% did not discern any major change in weather pattern.
Around 73% of the students have never taken necessary actions to fight against climate change while merely
27% of the students have indulged in pro-environmental actions. The findings reveal that 63% of the sample
believed that climate change is an extremely important issue, 26% reported climate change as an important
issue, 6% expressed that climate change is an unimportant issue, whereas 5% were inconclusive about climate

change importance.

72.70%
Yes = No mYes = No ®Yes = No
63%
(d) e
25.60%
3.80% 2.10% 5.50%
Very important Quite important Not very important Not at all important Don’t know

Figure 3: Assessment of environmental knowledge background; (a) Have you ever studied environment or any
other related field; (b) Do you feel that the pattern of weather is generally changing year by year?; (c) Have you
ever taken, or do you regularly take, any action out of concern for climate change?; (d) Have you ever taken, or

do you regularly take, any action out of concern for climate change

4.3. Structural Model Analysis

This research primarily investigated the structural power of TPB framework in order to evaluate the pro-
environmental knowledge and behaviors of students. The structural analysis shown in Table 2 explains the
overall statistical model measurements to achieve best relevance towards the research objectives. The structural
model analysis was conducted through SmartPLS bootstrapping mechanism to define the path coefficients (T-
value) and significance (P-value) of the model. According to Hair and his colleagues the ideal p-value for
achieving a high significance is 0.01 or below, a medium significance is 0.05 or below, and a low significance is
0.1 or below. Nonetheless, a positive t-value indicates a positive relation and negative specifies a negative

relation [55]. Furthermore, in order to test that there is no multicollinearity issue, the value of variance inflation
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factor (VIF) was calculated. The optimal value of VIF is estimated to be 5 or smaller [56].

Table 2: Path coefficients of TPB structural model

Variables Std. Dev. T-value P-value VIF

Attitudes -> Intentions 0.038 1.73 0.084* 2.010
Norms -> Intentions 0.041 2.97 0.003*** 1.729
Control -> Intentions 0.036 1.89 0.058* 2.120

(*p<0.1; **p<0.05; ***p<0.01)

The results obtained from structural model analysis implicated a direct and positive relation between the four
variables. The attitudes of an individual contributed positively towards individuals’ intentions of conducting
pro-environmental behaviors (p=0.084, t=1.73). Similarly, the societal norms around the individual had a

positive contribution in pro-environmental behaviors (p=0.003, t=2.97).

The perceived control of individuals contributed confidently towards individuals’ intentions towards pro-
environmental behaviors (p=0.058, t=1.89). This means that attitudes, norms and control of individuals’ can
certainty wield an influence upon their ability to indulge in pro-environmental behaviors and take actions

themselves which can aid in climate change mitigation and/or adaptation.

4.4. Measurement Model

In order to achieve optimal quality of measurement data, various tests were applied to evaluate the validity and
mode-fit of the data as shown in Table 3. Understanding the quality, appropriateness, and explanatory power of

measurement model can be an adequate way of calculating fitness of data [57].

The acceptability of model fits and reliability of the data can be expressed further more through these indicators:
(1) Cronbach Alpha, to test the overall reliability and validity of the variables. The recommended value of
cronbach alpha is estimated to be 0.7 or greater [58]. (2) Rho_A, to calculate the correlation between variables.
The value of rho_a is estimated to be between +1 (positive correlation) to -1 (negative correlation), with value of
0 indicating no correlation [59]. (3) Composite Reliability (CR), to measure the reliability of the model. The
recommended value of composite reliability is estimated to be 0.9 or greater [56]. (4) Average Variance (AVE),

to estimate the validity of the model.

The recommended value of average variance is estimated to be 0.5 or greater [56]. (5) Normed-fit Index (NFI),
to determine the model fitness. The recommended value of normed-fit index is estimated to be between 0 (unfit
completely) and 1 (ideally fit) [60]. And (6) Standardized Root Mean Square Residual (SRMR), to express the

goodness-of-fit of the model. The recommended value of SRMR is estimated to be 0.8 or smaller [61].
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Table 3: Fit indices of measurement model

Measurements Values
Cronbach’s Alpha (o) 0.865
Rho_A (ry) 0.899
Composite Reliability (CR) 0.888
Average Variance (AVE) 0.535
Normed-fit Index (NFI) 0.832
Standardized Root Mean Square Residual (SRMR) 0.085

Since the structural integrity of TPB model is satisfied, we can express that the constructs and latent variables
presented in this research are valid and are existent in nature. Yet evaluating the significance of education over
the behavioral intentions requires analyzing path coefficients of education related to attitudes, norms and control

variables.

4.5. Impact of Education on TBP constructs
4.5.1. Pro-Environmental Attitudes and Impact of Educational Background

The findings of pro-environmental attitudes revealed that approximately 62%-69% respondents agreed that
urbanization is the leading cause of climate change, urban development is causing agricultural devastations,
urban transport is causing environmental degradation, migration to urban areas lead to resource imbalance, and
unplanned industrial expansion causes changes in climate. On the contrary, nearly 13%-16% disagreed to these
facts whereas almost 17%-25% of the respondents remained neutral. The detailed evaluation of pro-

environmental attitudes are presented in Figure 4.

3.60% 5.00% 3.90% |3.00% 3.80%

12.20% 10.00% 12.10% 10.40% 10.40%

Al. Urbanizationis the  A2. Urban development is A3. Urban transport is Ad. Migration to urban AS5. Unplanned industrial
leading cause of cli ing agricultural causing environmental areas lead to resource expansion causes changes
change devastations degradation imbalance in climate

M Strongly Agree B Agree B Neutral @ Disagree Strongly Disagree

Figure 4: Evaluation of pro-environmental attitudes
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With the aim of assessing the impact of educational background over pro-environmental attitudes, the research
incorporated bootstrapping and results of education’s impact over attitudes towards pro-environmental
behaviors indicate that the attitudes of an individual are positively related with higher education. According to
Table S2, out of the five measurement constructs used to explain pro-environmental attitudes, three (A1, A2,
and A3) were highly significant and exerted a positive impact over the attitudes (p=0.003, t=2.897; p=0.004,
t=2.824; and p=0.008, t=2.632 respectively). The remaining two (A4 and A5) indicted a low significant impact
over individual’s pro-environmental attitudes (p=0.069, t=1.815; and p=0.061, t=1.870 respectively).

4.5.2. Societal Norms and Impact of Educational Background

The findings of climate change societal norms revealed that around 54%-75% respondents agreed that transport
and climate change awareness is lacking, forest reduction is triggering temperature elevation, deforestation is
harming cities and villages alike, eco-friendly energy appliances are required, and agricultural damages are due
to lack of knowledge and literacy. Conversely, almost 11%-19% disagreed to these facts whereas about 14%-
26% of the respondents remained neutral. The detailed evaluation of climate change societal norms are

displayed in Figure 5.

3.30% 4.60% 4.20% 5.30% 4.00%
Za0s 10.30% 9.70% 19.70%
N1. Transport and climate N2. Forest reduction is N3. Deforestation is N4. Eco-friendly energy  N5. Agricultural damages
change awareness is lacking triggering temperature  harming cities and villages  appliances are required are due to lack of
elevation alike knowledge and literacy
W Strongly Agree ®M Agree M Neutral ® Disagree Strongly Disagree

Figure 5: Evaluation of climate change societal norms

In order to measure the impact of educational background over societal norms, the research adopted
bootstrapping and the statistical results of education’s impact over societal norms towards pro-environmental
behaviors indicate that the societal norms around the individuals are positively related with higher education.
However all five constructs did not exert a significant correlation, according to Table S3, out of the five
measurement constructs used to explain pro-environmental norms, only one (N1) was moderately significant

and exerted a positive impact over the norms (p=0.040, t=2.057). Another construct (N4) displayed a low
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significant impact over individual’s pro-environmental norms (p=0.061, t=1.874). The remaining constructs of

societal norms surrounding an individual were deemed as not significant towards pro-environmental behaviors.
4.5.3. Perceived Behavioral Control and Impact of Educational Background

The findings of perceived behavioral control revealed that about 66%-68% respondents agreed that green belts
should be preserved and protected, environment friendly practices and techniques should be adopted, necessary
plantation regulations should be implemented, industries should be outbound of residential areas, and fossil fuel
consuming vehicles should be reduced. In contrast, around 14%-16% disagreed to these facts whereas
approximately 17%-20% of the respondents remained neutral. The detailed evaluation of perceived behavioral

control are presented in Figure 6.

4.20% 3.50% 3.90% 5.00% 6.60%

10.80% 10.30%

| 9.70% 9.70% o

C1. Green belts should be  C2.Environment friendly  C3. Necessary plantation  C4. Industries should be  C5. Fossil fuel consuming

preserved and protected  practices and techniques regulations should be outbound of residential vehicles should be reduced
should be adopted implemented areas
W Strongly Agree  ® Neutral @ Disagree Strongly Disagree

Figure 6: Evaluation of perceived behavioral control

With the purpose of measuring the impact of educational background over perceived behavioral control, the
research implemented bootstrapping and he statistical results of education’s impact over perceived behavioral
control towards pro-environmental behaviors indicate that the individual’s perceived control positively related
with higher education as well. Even though all five constructs did not reveal a significant correlation, according
to Table S4, out of the five measurement constructs to explain pro-environmental control, only one (C4) was
exceedingly significant and employed a positive impact over the control (p=0.007, t=2.694). Additional
constructs (C1) exhibited a low significant impact over individual’s pro-environmental control (p=0.065,
t=1.843). The remaining constructs of perceived control of an individual were estimated to be not significant

towards pro-environmental behaviors.

5. Discussion & Conclusion

The statistical results of this empirical study lend a verification from framework of TPB for evaluating and
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analyzing university student’s behaviors and intentions towards climate change and pro-environmental actions
as majority of the students have never taken actions concerning climate change (Figure 3). The research
signifies that the behavioral intentions of an individual is enrooted in the attitudes of the individual, the societal
norms surrounding them, and the level of perceived control they tend to believe they have [29]. We conducted
research towards evaluating the said behavioral intentions of students in combating climatic and environmental
issues. The purpose of evaluation of behavioral intentions was to determine the impact of education on
individuals’ behavior and intention. The findings of structural model presented in Table 2 align with the model
presented in existing literature [30,43,51,53]. Our theoretical model signifies that the attitudes of university
students of Pakistan are completely related to their education (Table S2). However, the findings also revealed
that the level of education plays a small role in the societal norms and their perceived behavioral control of pro-
environmental behaviors (Table S3 & Table S4). This research aimed at evaluating the impact of level of
education and knowledge over pro-environmental behaviors, the findings and results align promptly with the

research objectives.

Education plays a vital and substantial role in a country’s economic and industrial development but our findings
revealed that majority of the students never received any form of environmental education which results in lack
of awareness (Figure 3). However, this development comes at a cost of global climate change and numerous
countries have initiated programs, grants, and projects to emphasize the need of educating the population on
global climate change [40]. In order to understand the effects of education and knowledge over behavioral
intentions of students, an evaluation utilizing the TPB framework was required. The present research
contributed in evaluating the level of pro-environmental knowledge and education of university students through
analyzing their behaviors and intentions. The results indicate that the attitudes of students are most effected by
their education and understanding of climatic issues (Table S2) since climate change issue is of a personal
importance to majority of the students (Figure 3). The fundamental method of conveying knowledge about
environment friendly activities and actions is through intervention in higher education [18]. The results also
exerted that attitudes of students towards climate change are built upon basic environmental knowledge.
However, the knowledge based on remedial work in shape of climate change mitigation and adaptation does not
seems to be extensive. A large population (society) has minimal environmental knowledge or resources to gain
said knowledge. The fact that there is a lack of environmental knowledge and awareness despite a change in
weather pattern and trend (Figure 3), is extracted from the results where education does not have a strong and
significant impact over societal norms and individual’s perception of mitigation and adaptation approaches
(Table S3 & Table S4).

There can be several reasons behind the lack of education’s impact over the normal behavioral in the society
such as lack of initiatives, motivation and/or resources available. However, some individuals have a tendency to
not contribute in societal norms and bare fruits of labor of other individuals surrounding those [62]. There is a
gap between higher knowledge of individuals and the societal norms towards certain behaviors which can be
reduced through strategic management of resources and formation of environmental educational policies.
Similarly, the absence of education’s impact over perceived control of individuals can be based upon the
diversity of the society and the societal limitations over them. The perceived behavioral control of an individual

can be expressed as the least significant contributing factor towards behavioral intentions [63]. Since not all the
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individuals have the same resources, mindset, and opportunities to exert same behavior, the lack of education’s

impact over individual’s perceived control can be understood.

According to the results (Table 3), raising climate change awareness, spreading environmental knowledge and
education can provide the mechanisms which can contribute directly to individual’s pro-environmental actions.
There is a need to predispose the environmental knowledge and awareness among university students since
higher education contributes significantly in determining individual’s behavioral intentions. From the results, we
can summarize that knowledge has contributed at an extensive rate in building pro-environmental attitude.
Therefore, in order to raise the wide scale intentions of individuals in the society, i.e. societal norms, and to
provide enough resources and opportunities to every individual in the society, i.e. perceived behavioral control,
strategic techniques and policies are necessary. The policymakers can utilize the behavioral intentions to form

strategic methods which can contribute directly towards fighting climate change.

6. Strategic Suggestions

There are several programs and activities that address and encourage raising beliefs, attitudes, and knowledge
about environmental degradation. These programs are aimed at developing essential skills (scientific and social
alike) that can be effective in climate change mitigation and adaptation [64]. A program initiated by UNESCO
named Climate Change Education for sustainable Development program aims at understanding and evaluating
the impacts of climate change in the world and various methods to inspire and encourage changing individual’s
attitudes and behaviors towards climate change mitigation and adaptation [65]. The current research provides
three strategic suggestions which can be utilized by policymakers to form regulations and policies which can

directly be aimed at pro-environmental actions. These suggestions include:

(1) Engagement in deliberative discussions

One way of raising climate change knowledge and awareness, and promote pro-environmental actions is
through engagement in brainstorming, discussions, conversations and idea sharing between learners of all kind.
This method can be utilized in developing deeper understanding, familiarizing with basic concepts, and building
social comparisons of climatic situation around the globe. The development of a compulsory course from
graduate level with the primary focus on socio-scientific literacy and critique of various global arguments based
on environmental degradation is essential. Previous research claimed that students respond strongly when
programs were enriched with dense arguments and comparisons and can prove to be an effective tool for
student’s engagement in global [66]. In order to impact a wide and diverse population towards pro-
environmental behaviors, the compulsory course should attract learners from various demographics with the aim
of producing productive discussions and encouraging diverse viewpoints. The three most important factors in
influencing the pro-environmental mindset of individuals are respecting diverse viewpoints, exchanging
information, and learning from other’s experiences [67]. Therefore, the compulsory course can influence a wider

population and lead towards developing pro-environmental and climate conscious societal norms.

(2) Interaction and collaboration with scientists
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The application of information technology and climatic data has proved vital in increasing public environmental
knowledge. Academic and interactive sessions with environmentalists, climate change professionals and
scientists that promote collaboration between experts and learners is crucial. The interactive sessions can be a
means toward conveying scientific knowledge, understanding various measurement methods, building
relationships and hypotheses, and discussing future implications [68]. This process of learning can be much
influential with laboratories and site visits in order to transfer authentic knowledge and build motivation to
change behaviors. In order to promote pro-environmental actions, development of geo-informative applications
and public climatic change monitors can further influence the population [69]. These technological tools should
be presented in the academic and interactive sessions with the aim of educating individuals to take pro-
environmental actions. Therefore, the academic and interactive sessions can establish and develop student’s

awareness of mitigation and adaptation behaviors, thus raising the perceived behavioral control of individuals.

(3) Implementation of community projects

The establishment of activities and projects outside of classroom as a part of educational intervention will
provide learners and contributors to experience issues that are globally challenging. Since these projects are
outside the bounds of a classroom setting, they provide extensive opportunities for the population to get
involved whereas students can apply their environmental knowledge with real-life situations. The projects
involving multi-destination research can provide the members to interact with experts and community members
of various regions and engage in advanced learning. The effectiveness of these learning mechanisms can be

analyzed and evaluated in order to introduce them in home regions [70].

Even though multi-national projects exert higher influence, the initiation of community projects can build social
action awareness among students and provide them with resources and opportunities to perform pro-

environmental actions and exercise their leadership skills in practical world.

These projects can involve persuading individuals towards pro-environmental behaviors through production of
videos, billboards, and media programs which relay awareness and knowledge about ecological responsibilities
of individuals and impacts of their behaviors on the environment [71]. Therefore, community projects can
elevate the attitudes and perceived control behavior of the individuals in community through empowering them

to develop, plan, and execute environment friendly activities.
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7. Appendix
Table S1: Measurement loadings of constructs
Construct Factor Loadings VIF Measurement Item
Attitudes Please indicate how much do you agree or disagree with

the following statements about climate change:

0.55 1.47 1. Urbanization (population increase in cities as compared
to villages) is the main cause for climate change.

0.59 1.49 2. Rapid increase in cities area (Urbanization) decreases
the cultivation land that ultimately affects agriculture

production and climate change.
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Societal Norms

Perceived

Behavioral Control

Intentions

0.88

0.45

0.80

0.29

0.52

0.98

0.45

0.44

0.54

0.83

0.74

0.63

0.77

0.79
0.64

1.43

1.23

1.46

1.13

1.44

1.48

1.12

1.35

1.35

1.44

1.60

1.56

1.42

1.73
1.66

3. Urban transport is one of the major sources of transport
associated with greenhouse gases emissions.

4. Migration to cities or village residents and rural lack of
resources contribute to climate change.

5. Unplanned industrial expansion affects the climate

change.

Please indicate how much do you agree or disagree with
the following statements about climate change:

1.  No attention is given to the villages, small towns, and
even small cities for transportation awareness or climate
protection.

2. Tree cutting is the main cause of temperature increase
in my area.

3. Deforestation is the problem for both cities and
villages.

4. In villages, advanced environmental friendly energy
appliances are not used.

5. Lack of knowledge/ illiteracy is the cause for usage of

harmful pesticides in agriculture.

Please indicate how much do you agree or disagree with
the following statements about climate change:

1. Green road belt and plantation spaces should be
preserved in urban areas.

2. Increasing the use of energy-saving and environmentally
friendly methods in production and consumption can help
reduce climate changes.

3. Every industry should be instructed to plant specific
number of trees in their areas to reduce the impact of
climate change.

4. Industries should be located near their raw material
production area but away from the towns and cities etc.

5. Use of bicycle or pedestrian instead of motor vehicle can

reduce the impact of climate change

At what scale do you think following are responsible for
developing plan to slow down climate change
1. Government

2. Businesses
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0.78 2.21 3. Area-wise Community Representatives
0.81 2.46 4. City Residents

0.53 1.65 5. Village residents

0.80 2.11 6. Public Individuals

0.71 164 7. Myself

Table S2: Path coefficients of Education over Individual’s Attitudes

Measurement Constructs Std. Dev. T-Value P-Value

Al. Urbanization (population increase in cities as compared to | 0.275 2.897 0.003***

villages) is the main cause for climate change.

A2. Rapid increase in cities area (Urbanization) decreases the | 0.279 2.824 0.004***
cultivation land that ultimately affects agriculture production and

climate change.

A3. Urban transport is one of the major sources of transport | 0.283 2.632 0.008***

associated with greenhouse gases emissions.

A4. Migration to cities of village residents and rural lack of resources | 0.281 1.815 0.069*

contribute to climate change.

AS5. Unplanned industrial expansion affects the climate change. 0.284 1.870 0.061*

(*p<0.1; **p<0.05; ***p<0.01)

Table S3: Path coefficients of Education over Societal Norms

Measurement Constructs Std. Dev. T-Value P-Value

N1. No attention is given to the villages, small towns, and even small | 0.374 2.057 0.040**

cities for transportation awareness or climate protection.

N2. Tree cutting is the main cause of temperature increase in my area. | 0.392 0.069 0.944
N3. Deforestation is the problem for both cities and villages. 0.270 1.392 0.164
N4. In villages, advanced environmental friendly energy appliances | 0.334 1.874 0.061*

are not used.

N5. Lack of knowledge/ illiteracy is the cause for usage of harmful | 0.299 1.596 0.111

pesticides in agriculture.

(*p<0.1; **p<0.05; ***p<0.01)
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Table S4: Path coefficients of Education over Perceived Behavioral Control

Measurement Constructs Std. Dev. T-Value P-Value
C1. Green road belt and plantation spaces should be preserved in | 0.287 1.843 0.065*
urban areas.

C2. Increasing the use of energy-saving and environment friendly | 0.275 1.404 0.160
methods in production and consumption can help reduce climate

changes.

C3. Every industry should be instructed to plant specific number of | 0.296 0.765 0.444

trees in their areas to reduce the impact of climate change.

C4. Industries should be located near their raw material production | 0.342 2.694 0.007***

area but away from the towns and cities etc.

C5. Use of bicycle or pedestrian instead of motor vehicle can reduce | 0.278 1.306 0.191

the impact of climate change

(*p<0.1; **p<0.05; ***p<0.01)
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