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Academicians with a pro-environmental attitude can play a pivotal role in
developing curricula and new programs aimed at education for sustainable
development. Therefore, it is of utmost importance to identify the factors that
influence academicians’ positive attitude toward the environment. This study
attempts to investigate the effects of environmental consciousness,
environmental knowledge, and biospheric values, as well as the moderating
effects of social influence, on the attitude toward the environment among the
faculty members of higher education institutions (HIEs) in Southern Pakistan. The
data were collected from six universities in the district of Vehari, Punjab, Pakistan.
After checking for reliability and validity, the study used the structural equation
modeling technique to examine the aforementioned association. The results
reveal that environmental consciousness and biospheric values significantly
influence the attitude of faculty members toward the environment.
Furthermore, social influence positively moderates the relationship only
between biospheric values and attitudes toward the environment. Overall, this
study contributes original insights into the factors influencing pro-environmental
attitudes among faculty in a specific cultural and educational context. Its findings
can inform targeted strategies to enhance environmental education and
engagement in higher education, making it a valuable addition to the
literature on education for sustainable development. The findings could guide
policymakers of higher education institutions in promoting a pro-environmental
attitude among faculty members by implementing awareness programs that
increase environmental consciousness and integrate biospheric values into
their core mission. Furthermore, HEls should also establish “green teams” to
induce a positive environmental attitude through social influence.
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1 Introduction

The concept of Education for Sustainable Development (ESD)
emerged between 1990 and 2000 (Acosta-Castellanos et al., 2024),
and it was founded on the sustainable development model presented
by the United Nations (UN) on 4 August 1987. ESD is defined as
with the knowledge,
understanding, skills, and necessary attributes to work and live in

“the process of equipping students
a way that safeguards environmental, social, and economic well-
being” (Longhurst et al., 2014). The basic aim of ESD is to address
the environmental challenges caused by human activities and
promote a sustainable future for coming generations through
education (Marouli and Duroy, 2019; Rendon Lépez et al., 2018).
Furthermore, in 2014, 17 Sustainable Development Goals (SDGs)
were announced by the UN (Biasi et al., 2019). The fourth goal of
quality education states that “all students acquire knowledge and
skills necessary to promote sustainable development” (Elmassah
et al, 2022). In this sense, it has become the core responsibility of
higher education institution (HEI) teachers to develop curricula and
new programs in line with the concept of SDGs. Environmental
education is deemed essential for enhancing pro-environmental
behavior and effectively preserving the natural environment

(Fortner and Teates, 1980; Michelsen and Fischer, 2017).
Comprehending Pakistan’s complex environment, a nation
confronting numerous environmental challenges, aids in

delineating the arduous path that lies ahead. The notion of
environmental sustainability is at its nascent stage of
comprehension in Pakistan, with most individuals failing to
adopt practices for environmental protection and preservation.
Pakistan, an emerging economy, is among the top 10 countries
that are prone to environmental catastrophes as a result of global
warming (Siddiqui, 2022). Out of 118 economies, it has also been
classified as the second-most polluted country in the world (Rasool
et al, 2021). Furthermore, 10,000 recorded deaths have been
attributed to environmental disasters, and 173 extreme weather
occurrences have cost the nation more than USD 4 billion in lost
revenue (Siddiqui, 2022). The amount of solid trash that Pakistan
produces each year is estimated to be 20 million tons, and it is
increasing by 2.4% annually. In the absence of sufficient trash
collection and disposal, the majority of this waste is burned or is
allowed to decay in dumps, which are typically located in cities.
According to the data, more than 90% of polluted industrial and city
waste is discarded into the ocean. Recycling and ecologically friendly
solid waste management are rarely taken into consideration, even
though rubbish collection is occasionally given priority on the
national agenda as a result of poor governance. The climate
difficulties facing Pakistan have been identified by the US
Institute of Peace as a threat to national security that calls for
immediate action from the government, businesses, and consumers,
indicating that the situation appears dire. Furthermore, economic
and industrial development provides many benefits to human life,
but it also creates difficulties such as air pollution, water pollution,
and climate change. These difficulties affect the environment,
society, and economic growth, yet research indicates that over
the past two decades, affluent economies have made significant
progress toward addressing environmental change (Nozari et al,
2021). However, an important gap between environmental issues
and environmental adaptability has been observed in growing
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economies (Hameed et al, 2019). This gap is frequently
attributed to the limited understanding of the population
regarding environmental changes (Ikeme, 2003), and the lack of
commitment by the HEIs to emphasize mounting environmental
degradation issues in the curricula (Habib et al., 2021).

Therefore, the
academicians of HEIs since they are seen to be influential in

present research concentrates on the
encouraging students to adopt green practices by imparting
knowledge about environment-friendly items that both normalize
and protect the environment. These students can play a pivotal role
in establishing eco-friendly mechanisms and practices in the
industries where they will find employment after graduation.
However, prior research has overly focused on the collaboration
of consumers and marketers to reduce pollution and environmental
destruction (Nozari et al., 2021). Others have analyzed the impact of
environmental knowledge, consciousness, and values mainly on
green purchase intentions (Chanda et al, 2024; Li et al, 2021;
Sherwani et al., 2021; Zaremohzzabieh et al., 2021). Zsoka et al.
(2013)
education, environmental knowledge, attitudes, and self-reported

investigated the association between environmental
behaviors among university and high school students. The study by
Garcia-Salirrosas et al. (2024) demonstrates that environmental
awareness positively influences attitudes and perceived behavioral
control. However, there is a serious lack of research on how these
factors influence the positive attitude of the academicians of HEIs
toward the environment in an environmentally prone country.
Pakistan is confronted with significant environmental challenges,
including severe air and water pollution, deforestation, and
heightened vulnerability to the impacts of climate change.
Understanding how academics perceive and engage with these
environmental issues is essential for fostering a culture of
sustainability within higher education, which, in turn, can
influence future generations. Academics play a critical role in
shaping public opinion and policy through their research,
teaching, and community engagement. By systematically
examining faculty attitudes toward the environment (ATE), this
study aims to elucidate how faculty members can effectively serve as
advocates for environmental stewardship, thereby exerting a positive
influence on their students and the broader community. This
exploration is vital for developing strategies that promote
sustainability and enhance the role of higher education in
addressing pressing environmental concerns. The present study
attempts to fill this gap in the literature in the context of
Pakistan, where awareness about climate change is still in its
infancy. More precisely, the purpose of this study is to analyze
the impacts of EK, EC, and BV, as well as the moderating effects of
SL, on the attitude toward the environment among the faculty
members of higher education institutions in Pakistan using the
value-belief-norm theory and the theory of the planned behavior
model. This is the first study that uses social influence as a moderator
between environmental knowledge, environmental consciousness,
biospheric values, and ATE. Bertossi and Marangon (2022)
contributes to the scientific literature by highlighting the pivotal
function of higher education institutions (HEIs) in promoting
sustainable development through the encouragement of pro-
environmental behaviors among students, but this research
contributes to the literature by focusing on the academicians of
HEIs toward the environment.

frontiersin.org


https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2024.1458698

Sehar et al.

This study will contribute to the existing body of literature in
several ways. First, it adds to the growing debate on sustainability
transformation in higher education institutions in emerging
economies. This will help developing economies to align their
educational policy with ESD. Second, our paper enriches the
growing literature on the determinants of positive attitude toward
the environment. This attitude will not only help us build a
responsible society but also save trillions of dollars through
conserving natural landscapes and water resources. Third,
students tend to apply the standards and values imparted by
their teachers, which will help them make eco-friendly decisions
in their practical lives. We also extended the horizon of research on
ESD by examining the role of different individual and social
indicators in shaping the pro-environmental attitudes of the key
players (i.e., academicians) of HEIs. Finally, this research provides
theoretical guidance on how HEI policymakers can develop an eco-
friendly attitude among their employees.

2 Theory, literature review, and
hypothesis development

2.1 Theoretical underpinning

Stern et al. (1999) developed the value-belief-norm (VBN)
theory to explain how human values impact behavior in an
environmentalist setting. This theory proposes a causal chain of
linkages between values, beliefs, norms, and behaviors (Choi et al.,
2015; Stern, 2000b; Stern et al., 1999). By serving as a trigger for the
activation of personal norms toward pro-environmental behavior,
environmental knowledge can reinforce ideas about environmental
issues. Environmental consciousness fosters good attitudes and,
eventually, pro-environmental behavior by reinforcing beliefs
about the effects on the environment and one’s own duty.
Importantly, people with strong biospheric values are likely to
sense a moral need to preserve the environment. Stern et al.
(1999) mentioned how beliefs about environmental risks are
shaped by values, especially biospheric values. These ideas then
trigger individual norms that result in actions to benefit the
environment.

The theory of planned behavior (TPB) is the addition of the
theory of reasoned action (TRA) (Schiffman et al., 2010). According
to the theory of planned behavior (TPB), individuals’ behavioral
intentions are influenced by three key factors, namely, their attitudes
toward the behavior, subjective norms, and perceived behavioral
control (Ajzen and Fishbein, 2001). TPB is an attitude mold used to
check links between individuals’ beliefs and societal standards of
their ecological procurement (Khare, 2015). In many studies on
green intentions, TPB is utilized as an interpreter (Ko and Jin, 2017;
Paul et al., 2016; Yadav and Pathak, 2017). Scalco et al. (2017)
showed that TPB is a strong representation to describe personal
behavior toward eco-friendly products. TRA was developed to
anticipate the intentions in the sectors of green marketing, for
2002) and
environmentally friendly products (Ha and Janda, 2012; Sparks
and Shepherd, 1992; Wahid et al, 2011). Han et al. (2010)
mentioned that TPB is authorized to study the impact of

instance, reusing behaviors (Davies et al,

individual factors, non-volitional factors, and the public
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environment on attitude and intentions. Many studies utilized
TPB to environmental knowledge and
(Maichum et al, 2016). TPB also
subjective norms, which represent the influence of others (e.g.,

explore concerns

Furthermore, includes
social influence) on an individual’s actions. Therefore, TPB serves
as the basis for studying teacher’s attitudes regarding the
environment.

2.2 Environmental knowledge and attitude
toward the environment

Blackwell et al. (2006) highlighted that an individual’s attitude is
a negative or positive belief, action, or behavior, which, in turn,
influences their actions or behaviors. If people know the reason and
effect of their actions on the environment, their knowledge intensity
will enhance and will encourage a positive attitude toward the
environment (Cox, 2008; D’Souza et al, 2006). Teachers are
considered the most influential in educating youth—the leaders
of tomorrow—to protect the environment. Higher education
institutions are social entities responsible for educating future
leaders who possess the necessary abilities and skills to tackle
societal issues (Menon and Suresh, 2022). HEIs can significantly
contribute to achieving sustainable development as they can
function as “change agents” and “co-creators for sustainability”
(Peer and Stoeglehner, 2013; Stephens et al., 2008; Trencher
et al., 2014). Thus, they should also have good knowledge about
the environment and demonstrate pro-environmental behavior and
attitude to integrate the concept of ESD into their teaching
methodology (Esa, 2010). Many studies used environmental
knowledge as an interpreter of eco-friendly attitudes and
and attitude
environmental products are interlinked (Yadav and Pathak,

intentions. Environmental knowledge toward
2016). EK and attitude toward the environment mutually
reinforce each other (Bamberg et al., 2003). Barber et al. (2009)
emphasized that attitudes toward the environment tend to shift
favorably as environmental knowledge develops. Consumers’
attitudes toward eco-friendly products can also change as they
acquire new information about these items (Polonsky et al,
2012). Additionally, students and teachers who have taken
courses on sustainable development exhibit significantly more
positive attitudes toward sustainability (Nousheen et al, 2020).
Environmental knowledge, motivation (Vicente-Molina et al,
2013), intellective information, and values play a crucial role in
attitudes
environmentally responsible behaviors (Schneiderhan-Opel and
Bogner, 2020). Yadav and Pathak (2016a) examined the positive
impact of environmental knowledge on attitudes toward green

shaping green and promoting the adoption of

products. Consistent with this study, previous studies, such as
Kaiser and Gutscher (2003), have concluded that environmental
knowledge positively influences environmental attitudes. According
to Rios et al., (2006), Lee (2008a), Kaiser and Gutscher (2003),
Huang et al. (2014), individuals with greater knowledge and concern
for the environment tend to have a positive attitude toward eco-
friendly products. Therefore, based on these findings, we
hypothesize the following:

H1: Teachers” EK has a positive impact on their attitude toward
the environment.
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2.3 Environmental consciousness and
attitude toward the environment

Environmental consciousness is an important part that is related
to knowledge and ideas about emotional values, behaviors, and
beliefs about environmental protection (Shagun et al, 1994).
Environmental consciousness explains that people are aware of
their environmental troubles and their willingness to resolve and
deal with these troubles (Alibeli and Johnson, 2009). The issue of
environmental consciousness is rarely studied in the context of
teachers and HEIs in Pakistan. Habib et al. (2021) showed that
sustainability in Pakistan’s higher education institutions is in its
infancy. According to Kalsoom et al. (2017), pre-service teachers in
Pakistan demonstrated lower levels of sustainability consciousness
than those in Swedish upper secondary pupils. However, a bunch of
studies are available from the perspective of consumer green
purchase intentions (Alsmadi, 2007; Kim and Seock, 2009).
Environmentally conscious individuals are more likely to utilize
green items (Hu et al.,, 2010; DiPietro and Gregory, 2012).

Numerous researchers have established a positive relationship
between environmental consciousness and the intention to take pro-
environmental actions (Chen and Peng, 2012; Schwepker Jr and
Cornwell, 1991; Walker, 2013; Wang et al., 2014). Jamanti (2014)
suggests that environmental consciousness is associated with
changes in beliefs, attitudes, and intentions, which contribute to
environmental improvement. Previous studies have also found a
positive relationship between environmental consciousness (EC)
and individuals’ attitudes toward ecological products (Mishal
et al, 2017). Individuals with a strong sense of environmental
consciousness are more likely to have higher intentions to
preserve the natural world (Dhandra, 2019). Law et al. (2017)
(2018) that
fosters positive environmental

and Verplanken demonstrated environmental

consciousness attitudes and
strengthens the intention to use eco-friendly products. Moreover,
environmental consciousness has been shown to positively influence
both attitudes and intentions (Salam et al., 2021). Based on these
findings, we hypothesize the following:

H2: Teachers’ environmental consciousness has a positive

impact on their attitude toward the environment.

2.4 Biospheric values and attitude toward
the environment

According to Bhattacharyya and Rahman (2020), values are
considered key determinants in forecasting and explaining various
variables, such as attitudes and behavioral intentions. Biospheric
values, in particular, offer a more nuanced perspective on individuals’
views toward the natural environment (Lee et al., 2013). These values
emphasize environmental superiority, contributing to individual
wellbeing (Nguyen et al, 2016). Individuals with higher biospheric
values are more concerned about the benefits of the environment
and natural resources (Ates, 2020; Kim and Koo, 2020), and they
often identify as pro-environmental (Hughner et al, 2007). Those
with a biospheric value orientation tend to prioritize the intrinsic
value of nature and the environment (Gkargkavouzi et al, 2019).
Moreover, biospheric values are positively correlated with green
attitudes (Steg et al, 2014). Stern et al. (1993) suggested that the
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value orientation model emphasizes the influence of environmental
values, particularly biospheric values, on attitudes toward the
environment. Lee and Jan (2015) mentioned that biospheric values
can  significantly responsible  environmental ~ behavior.
Additionally, biospheric values directly influence the development of
individuals’ pro-environmental attitudes (Stern et al., 1998). Rahman
and Reynolds (2019) found that biospheric values, along with attitudes

toward the environment, can predict individuals’ patronage intentions.

shape

Several studies have identified biospheric values as a primary predictor of
attitudes toward the environment (Dietz et al., 1998). Hansla et al. (2008)
asserted that biospheric values, as part of environmental concerns,
directly influence decision-making through attitudes. Individuals who
hold values emphasizing human unity, especially those with a biospheric
value orientation, are more likely to adopt positive attitudes toward
environmental safety efforts (Kempton et al,1996). Biospheric values
also mediate the relationship between attitudes and eco-friendly behavior
(Martin and Czellar, 2017). According to Steg and De Groot (2012),
biospheric values may serve as a predictor for eco-friendly product
preferences, sustainable behavior, intentions, and environment-related
norms. Based on these insights, we hypothesize the following:

H3: Teachers’ BV has a positive impact on their attitude toward
the environment.

2.5 Moderating role of social influence

Social influence (SI) refers to the changes in an individual’s attitudes
and behaviors as a result of the influence of others around them
(Delamater and Myers, 2010). ST occurs when individuals modify their
opinions, thought processes, or actions in response to social pressures or
their environment (Turner, 1991). It alters perspectives and behaviors to
align with those of a broader social group (Chen-Yu and Seock, 2002).
SI has been identified as a significant factor in shaping green behavior
among university students (Irawan and Darmayanti, 2012) and is
considered a substitute for subjective norms (Wahid et al, 2011).
Studies by Salazar et al. (2013) and Costa et al. (2014) in advanced
countries, with their distinct cultural contexts, highlighted the
significant role of SI in influencing green behavior. Lee (2008b)
argued that SI is a key factor in shaping green purchase intentions.
It is expected that if educators are knowledgeable about the
environment, their attitudes toward it will be positive, and this
relationship will be further strengthened if individuals in their social
circle also encourage environmentally friendly behaviors. People tend to
adjust their environmental attitudes based on societal opinions.
Therefore, we hypothesize the following:

H4: Social influence will positively moderate the relationship
between teachers’ EK and ATE.

Hoyer and Maclnnis (2004) established that the behavior of
people is affected by their feelings and thoughts. In Western
countries, different researchers have studied the relationship
between environmental consciousness and attitude toward the
environment (Roberts and Bacon, 1997; Van Liere and Dunlap,
1981). Teachers as role models have a positive influence on the pro-
environmental behavior of students (Liang et al., 2022). Society often
expects teachers to be role models in promoting environmental
awareness. Furthermore, environmentally conscious parents also
exert pressure on educators to equip their children with
environmental knowledge. Therefore, it is expected that, if
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FIGURE 1
Conceptual framework

teachers are conscious of the environment, they will be more alert
regarding the effects of their doings on the environment, and the
opinion of other parents/society will strengthen this
relationship. Thus, we built the following hypothesis:

H5: Social influence will strengthen the relationship between
teachers’ EC and ATE.

Biospheric values are essential in motivating eco-friendly beliefs,
norms, and behaviors. BV highlights the inherent value of the
natural world and the environment. Values, beliefs, attitudes, or
norms change with time (Feather, 1995). These values, beliefs, and
norms affect the attitudes and behavior of individuals (Nordlund
and Garvill, 2003). Many studies have found that values influence
behavior, attitude, and motivation (Howell and Allen, 2019), and it
also affects attitudes and actions toward the environment (Stern,
2000a). Human attitude toward the environment is strongly affected
by values (Liu and Chen, 2020). Therefore, it is expected that people
having higher BV will have a positive attitude toward the
environment, and this relationship will be strengthened by social
influence if the opinion of other people and society also encourages
green behavior. The following hypothesis has been developed:

H6: Social influence will positively moderate the relationship

between teachers’ BV and ATE.

3 Methodology
3.1 Research design

The data for this study were collected through questionnaires. A
causal research design was employed to test the hypotheses
involving independent, moderator, and dependent variables.

Frontiers in Environmental Science

Social influence

Questionnaires were distributed to the target respondents both in
person and online. The conceptual framework of the study is
presented in Figure 1.

3.2 Procedures

The target population of this study was university teachers of the
Vehari district, Pakistan. Respondents are teachers of COMSATS
University Islamabad, Vehari campus (CUI, Vehari campus),
University of Education Vehari Campus (UE, Vehari campus),
Bahaudin Zakariya University, Vehari Campus (BZU, Vehari
campus), Virtual University Vehari campus (VU, Vehari
campus), University of Agriculture Faisalabad, Burewala Campus
(UAF, Burewala campus), and PMAS Arid Agriculture University
Burewala Campus (PMAS, Burewala campus). Stratified random
sampling—employed in current research—is competent in cost and
time (Guthrie, 2010). According to Huysamen (1994), stratified
random sampling is a valuable instrument in research. In this study,
six strata are formed. Samples are drawn from each stratum
according to the whole strength of teachers in each university.
The study used the sample size formula by Hair et al. (2014)
(28 x 10). According to Hair et al. (2014), the sample size of this
study is 280. However, 420 respondents were selected for the study,
which is adequate for data analysis.

3.3 Measures

The first independent variable, environmental knowledge, is
measured through a questionnaire with five items adopted from
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TABLE 1 Respondent demographics (N = 350).

Measure  Category Frequency Percentage
Gender Male 198 56.6
Female 152 434
Age 25-30 59 16.9
31-40 197 56.3
41-50 75 214
51 or above 19 5.4
Qualification MS/M.Phil 205 58.6
PhD 145 414
Job scale Research associates 123 35.1
Lecturer 212 60.6
Assistant professor 15 43
Institution CUI, Vehari campus 130 37.1
UE, Vehari campus 59 16.9
BZU, Vehari campus 25 7.1
VU, Vehari campus 64 183
UAF, Burewala campus 34 9.7
PMAS, Burewala campus = 38 10.9
Fryxell and Lo (2003). The second independent variable,

environmental consciousness, measured using a questionnaire
with ten items, is adopted from Alsmadi (2007), and the third
independent variable, biospheric values, is measured with four items

10.3389/fenvs.2024.1458698

taken from Steg et al. (2014). The dependent variable, an attitude
toward the environment questionnaire with three items, is opted
from Lee (2011). The social influence is measured with three items
adopted from Armitage and Conner (1999). The participants’
answer to each item is measured on a 5-point Likert scale.
According to Zikmund et al. (2003), “1” is equal to strongly
disagree and “5” is equal to strongly agree.

3.4 Data analysis

The quantitative technique for data analysis is used in this study.
SPSS software is used for the descriptive statistics, whereas
SmartPLS-3 is used for the structural equation model and
analysis of the measurement model. The structural model has
two sub-models, namely, the inner model, which describes the
association between independent and dependent variables, while
the outer model describes the association among variables and their
items. SmartPLS in functional research is used for structural models
when respondents are finite and the distribution of data is slanted
(Wong, 2011). SmartPLS also represents an algorithm to calculate
regression models and bootstrapping to calculate the statistical
significance of data. All these features make SmartPLS the best fit
for the current study.

4 Empirical results
4.1 Respondents’ demographics

We contacted almost 420 respondents, out of which
378 answers were returned. After excluding missing and
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TABLE 2 Outer loadings, reliability analysis, and AVE.

Construct ltem Loading CR Cronbach’s alpha AVE
Environmental knowledge EK1 0.726 0.904 0.870 0.655
EK2 0.816
EK3 0.784
EK4 0.889
EK5 0.821
Environmental consciousness EC1 0.715 0.824 0.784 0.523
EC2 0.640
EC3 0.594
EC4 0.681
EC5 0.670
EC6 0.666
Biospheric values BV1 0.915 0.808 0.776 0.522
BV2 0.768
BV3 0.590
BV4 0.560
Attitude toward environment ATE1 0.810 0.863 0.761 0.677
ATE2 0.843
ATE3 0.815
GPI2 0.871
GPI3 0.802
Social influence sl 0.860 0.840 0.766 0.646
SI2 0.566
SI3 0.937

TABLE 3 Fornell-larcker criterion.

Attitude toward Biospheric Environmental Environmental Social
environment value consciousness knowledge influence
Attitude toward 0.823
environment
Biospheric values 0.251 0.723
Environmental 0.201 0.178 0.662
consciousness
Environmental 0.114 0.150 0.368 0.809
knowledge
Social influence 0.093 0.137 0.056 0.065 0.804
Note: The bold values represent the square root of average variance extracted.
outliers, the current study considered 350 valid responses. 197 respondents, which is (56.3%), 41-50 years for

Demographic information provided in Table 1 shows that
198 respondents are male and 152 are female respondents.
The ages of respondents were from 25 to 30 years for
which is (16.9%),

59 respondents, 31-40 years for

Frontiers in Environmental Science

75 respondents, which is (21.4%), and 50 or above years for
19 respondents, which is (5.4%). Approximately 58% of the
qualified MS/M. Phil, 41% of the
respondents were qualified for Ph.D., 60% of the respondents

respondents  were
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TABLE 4 Multicollinearity (inner VIF) results.

10.3389/fenvs.2024.1458698

high internal consistency and reliability. According to Nitzl (2010) and
Fuchs (2011), Cronbach’s alpha must be 0.7 or higher. According to

AlE Gotz et al. (2010), the reliability of all indicators is checked through the

EK 1.169 factor loading of each item in the construct. The indicator reliability of
EC 1178 individual items is represented via outer loading.

Table 2 represents that the outer loading value of all items is

BV 1.058 higher than 0.5, except for four items of environmental

ATE 1.000 consciousness, because outer loading values are less than 0.5.

o Lon Researchers concluded that items with a loading value of 0.5 are

were lecturers, 35% of the respondents were assistant professors,
and 4% were research associates. In total, 37% of the respondents
were from CUI Vehari, 16% of the respondents were from the
University of Education, Vehari, 7% of the respondents were
from BZU Vehari, 18% of the respondents were from VU Vehari,
9% of the respondents were from UAF Burewala, and 10% of the
respondents were from PMAS AAU Burewala.

4.2 Measurement model

As shown in Figure 2, the measurement model determines
The
measurement evaluates construct reliability and validity. A

reflective  and formative measurement. reflective
validity test is used to check the correctness of items through
SmartPLS. Convergent and discriminant validity are used to
evaluate validity. Furthermore, unlike traditional regression
techniques, the structural equation modeling (SEM) technique
can examine direct, indirect, and mediating effects, making it
ideal for testing intricate causal relationships. It is particularly
useful when dealing with latent variables, such as attitudes or
motivations, as it estimates their relationships with observed
variables. Additionally, SEM provides a comprehensive approach
by assessing both measurement and structural models together,
ensuring robust results. Therefore, the current study employed
SEM as its core statistical methodology to examine the proposed

association.

4.2.1 Reliability analysis

The SmartPLS algorithm is used to evaluate the composite
reliability (Holland & Light) of the construct. Cronbach’s alpha
value must be larger than 0.7 (Litwin, 1995), as must the CR of all
constructs (Hair et al., 2011), so the result value of six variables shows

TABLE 5 Hypothesis testing.

Hypotheses of the study Path coefficient

T-statistics (|O/STDEV|)

acceptable, while those less than 0.5 are not acceptable and should be
removed (Chin, 1998; Hair et al., 2010b). SmartPLS is used to check
the factor loading values of all indicators of the model. The factor
loading value of 0.4 is acceptable (Holland and Light, 1999), and
loading values between 0.4 and 0.7 of items must be assessed before
removing (Ringle and Sinkovics, 2009).

4.2.2 Convergent validity

Convergent validity highlighted how intimately scale is related to
other variables and measures of equivalent construct. The outer loading
values of items and average variance extracted (Zafar et al, 2019)
technique were used to assess the similarity of the construct. High outer
loading values of declared indicators have high reliability. The outer
loading values of all items are higher than 0.5, with the exception of four
items of environmental consciousness, which have outer loading values
less than 0.5. Convergent validity is represented by the AVE of variables
(Fornell and Larcker, 1981). The average variance extracted value of the
construct must be higher than 0.5. Table 2 presents all AVE values that
are higher than 0.5.

4.2.3 Discriminant validity

Fornell and Larcker (1981) measured discriminant validity via
associating the square root of AVE of construct correlation. The
AVE square root of the construct should be high in construct
correlation (Fornell and Larcker, 1981). Table 3 represents square
root values in a diagonal way of construct that meets the
requirement.

4.3 Structural equation model

The structural models illustrate the relationship between the
independent and dependent variables. According to Urban and
Mayerl (2013), it provides an opportunity to test the hypotheses
and also illustrates fundamental apparatus if the model does not
completely fail. It helps make a decision regarding the acceptance or

P-value Decision

EK -> ATE 0.031 0.677 0.490 Not supported
EC-> ATE 0.133 2322 0.014 Supported
BV ->ATE 0.205 4.615 0.000 Supported
EK*SI ->ATE 0.071 0.959 0.312 Not supported
EC*SI ->ATE 0.149 0.928 0.356 Not supported
BV*SI ->ATE 0.181 3.056 0.002 Supported
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rejection of the hypotheses. The multicollinearity, t-value, p-values,
and path coefficients were completed, and these results are presented
in Tables 4, 5, respectively.

4.3.1 Multicollinearity

Multicollinearity is recognized through the assessment of
VIF (Hair et al, 2010a). Multicollinearity occurs when
independent variables are associated with the model.
According to Hair et al. (2011), the value of VIF must be less
than 5.0. Table 4 shows that the VIF values are less than 5.0,
indicating that there is no evidence of multicollinearity among
independent variables.

4.3.2 PLS measurement results for the inner model

Table 5 provides the results of all the hypotheses of the study. Path
coefficient values were tested through the SmartPLS algorithm function,
whereas t-values were tested through the SmartPLS bootstrapping
function. The table signifies the assessment of SmartPLS results.
Path coefficient has values between +1 and —1, with +1 indicating a
strong positive relationship, —1 indicating a strong negative relationship,
and 0 indicating a weaker relationship. p-values and t-statistics were
evaluated for significant levels.

4.3.3 Hypothesis testing and results

The SmartPLS bootstrapping technique is used to estimate the
t-values that conclude the significance of the relationship between
the variables. Table 5 shows that environmental knowledge
(t-value = 0.677, p-value = 0.490, and r = 0.031) does not have a
significant impact on the attitude toward the environment.
Environmental consciousness (t-value = 2.322, p-value = 0.014,
and r = 0.133) has a positive and significant impact on the
attitude toward the environment. Biospheric values (p < 0.01)
have a positive and significant impact on the attitude toward the
environment. Social influence (t- value = 0.959, p-value = 0.312, and
r = 0.071) does not significantly moderate the association between
EK and ATE. Social influence (t-value = 0.928, p-value = 0.356, and
r = 0.149) also does not moderate the relationship between
attitude  toward the
environment. However, SI (p < 0.05) positively and significantly
moderates the relationship between BV and ATE. As a result, H2,
H3, and H6 are supported at the 0.05 significant levels.

environmental  consciousness and

5 Conclusion

The current study aimed to investigate the factors influencing
pro-environmental attitudes among faculty members in the higher
education institutions (HEIs) of Pakistan, with a focus on
knowledge,
biospheric values, and the moderating role of social influence.

environmental consciousness, environmental
The findings indicate that environmental consciousness and
biospheric values significantly shape faculty attitudes toward the
environment, supporting H2 and H3. Additionally, the moderating
effect of social influence was observed, specifically enhancing the
relationship between biospheric values and attitudes toward the
environment, supporting H6. These insights contribute to the
literature on ESD, offering valuable recommendations for

enhancing environmental education within HEIs. By highlighting
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the importance of raising environmental consciousness and
integrating biospheric values into institutional practices, the study
provides actionable guidance for policymakers and educational
leaders to foster a pro-environmental culture among faculty
members. Finally, the study achieved its objectives by identifying
key factors influencing the pro-environmental attitude among
faculty members in higher education institutions (HEIs) in
Southern Pakistan.

6 Discussion

Education for Sustainable Development is mentioned in United
Nation’s Sustainable Development Goal (SDG) # 4, and Pakistan is
among those nations that have adopted SDGs as their national agenda
(Nousheen et al.,, 2020). However, the essential role of education in
boosting productivity and creating job opportunities cannot be
overlooked (Akbar et al, 2023). It is a well-established fact that
teachers pass on their norms and beliefs to their students, who
then apply these norms in their practical lives after graduation.
Therefore, the present study explored the antecedents of HEI
teachers’ attitude toward the environment, with the moderating
role of social influence. First, we analyzed the impact of
environmental knowledge on ATE. Results show that the impact
of EK on ATE is very weak and insignificant. In Pakistan, a significant
portion of the population lacks sufficient environmental awareness.
As noted by Levine and Strube (2012) and Fielding and Head (2012),
meaningful efforts toward environmental protection are contingent
on individuals possessing accurate and adequate knowledge;
otherwise, such efforts remain ineffective. In the context of
Pakistani higher education institutions (HEIs), sustainability is not
deeply integrated into curricula or faculty development initiatives
(Habib et al,, 2021). Consequently, many individuals remain unaware
of whether the products they use are environmentally friendly or
recyclable. Additionally, faculty members in Pakistani HEIs exhibit
limited knowledge of education for sustainable development (ESD),
with minimal exposure to holistic or alternative learning approaches
(Saqib et al., 2020). These factors may collectively explain why H1 is
not supported in this study. Findings illustrate that the impact of
environmental consciousness on the attitude toward the environment
is significant. It implies that H2, which states that environmental
consciousness has a positive impact on the attitude toward the
that
environmental consciousness emerges from changes in Dbeliefs,

environment, is supported. Previous studies suggest
attitudes, and intentions, which collectively drive actions that
contribute to environmental improvement (Jamanti, 2014). Mishal
et al. (2017) found a positive connection between environmental
consciousness and people’s attitudes. Furthermore, the theory of
planned behavior (TPB) posits that attitudes toward a behavior are
shaped by beliefs about the outcomes of that behavior. Accordingly,
higher levels of environmental consciousness are expected to foster
positive beliefs about the benefits of pro-environmental actions,
thereby promoting a more favorable attitude toward the
environment. Empirical findings also demonstrate that biospheric
values significantly influence attitudes toward the environment. TPB
further emphasizes that attitudes are shaped by underlying beliefs and
values; thus, individuals with strong biospheric values are more likely

to hold positive beliefs about the benefits of environmental protection,
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ultimately cultivating a positive attitude toward the environment
(ATE). Notably, the younger generation, which upholds biospheric
values, tends to be more inclined toward supporting a clean and
sustainable society Schuitema and De Groot (2015) and is better
informed about environmental issues (Ansar, 2013).

Here is an improved version of the paragraph:

The results indicate that social influence does not moderate the
relationship between environmental knowledge and attitudes toward
the environment. In Pakistan, where a substantial portion of the
population has limited awareness of environmental issues, it is
unlikely that individuals can effectively impart environmental
knowledge to others or influence their decisions and attitudes
toward the environment. Moreover, research suggests that even
when people observe the impacts of climate change, their ability to
adapt remains constrained if they lack access to critical resources such
as land, financial means, or accurate information (Bryan et al., 2009;
Bryan et al, 2013). Furthermore, households tend to adjust their
lifestyles in response to a combination of economic, social, and
environmental stressors rather than focusing solely on climate-
related factors. As a result, perceptions of climate change may
have a limited influence on their adaptation strategies (Burnham
and Ma, 2018; Erwin et al,, 2021; Galappaththi et al.,, 2020; Hoque
et al, 2018; Lenaiyasa et al., 2020). The results reveal that social
influence (SI) positively moderates the relationship between
biospheric values (BV) and attitudes toward the environment
(ATE). This moderation occurs because societal norms and
interactions significantly shape individuals’ beliefs and behaviors
regarding environmental protection, reducing pollution, respecting
nature, and recognizing the benefits of preserving the environment
and natural resources. Furthermore, it is essential to highlight that
curricula play a critical role in addressing sustainability challenges in
the emerging world, fostering awareness and equipping individuals
with the knowledge needed to tackle these issues effectively (Abbas
etal, 2019). Academicians play a pivotal role in developing curricula
for HEIs. Therefore, any goal to achieve a sustainable environment
without considering teachers will remain a dream.

6.1 Practical implications

The
incorporating the ESD framework in developing countries like

current study has important implications for
Pakistan. The government, regulators, and educators can get a
deeper insight into how to positively influence the attitude of the
toward the which  will
transformational effects on the pro-environmental behavior of

the students (Liang et al., 2022). To boost teachers’ eco-friendly

teachers environment, have

attitude, policymakers should formulate policies that support

environmental consciousness and biospheric values in

educational institutions. Higher environmental consciousness
and biospheric values among HEI faculty can lead to increased
sustainable reduced

adoption  of practices,

consumption, and potentially lower operational costs. This

resource

could also foster a culture of research and innovation in green
technologies, which could attract funding and partnerships,
boosting economic competitiveness in the education sector.

students toward environmental

Moreover, to encourage

protection, teachers can incorporate increasing amounts of

Frontiers in Environmental Science

10.3389/fenvs.2024.1458698

content related to environmental issues into their course outlines.
Meanwhile, the government’s initiatives supporting ESD will help
protect natural resources, leading to the creation of a green society
that serves as a symbol of sustainable growth. These initiatives will
raise a high level consciousness in the society at large, and as people’s
extent of social awareness increases, more and more people will
become conscious of the value of living environmentally. From a
business perspective, the first step in convincing customers to
express their intention to buy green products is education. As
part of their corporate social responsibility (CSR) strategy,
managers can create marketing campaigns and educate the
community about the benefits of being green. This may promote
companies by increasing consumer demand for eco-friendly goods
and benefit society at large by encouraging greater consciousness
and environmentally friendly behavior.

6.2 Limitations and future recommendation

Despite its important implications, the study has certain
which will be suggest
guidelines for future study. The present study focuses only on
the antecedents of the ATE of teachers; future studies could
explore the impact of socioeconomic, cultural, and psychological

limitations, discussed below to

factors on the attitude and intentions of the students of HEIs.
Results are limited due to the time and resource constraints, as
the survey was conducted only in the district Vehari of South
Punjab, Pakistan. Future studies can be executed at the country or
regional level. This study sample was limited to university staff
members of district Vehari. Future studies should use different
samples to verify the validity of the results.
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