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Factors affecting intention to adopt Green Building Practices: A
Journey towards meeting Sustainable Goals

Abstract

Aim: The construction industry and its activities harmfully affect the environment. Hence,
adopting green building (GRB) practices can be helpful in achieving sustainable development
goals (SDGs). Therefore, this study aims to identify the factors affecting the intention to adopt
GRB practices by extending theory of planned behavior (TPB).

Methodology: Using non-probability purposive sampling technique, data was gathered from
consultant and contractor engineers in the construction industry through a questionnaire. The
analysis was done using partial least square-structural equation modeling (PLS-SEM) technique
on a useful sample of 290.

Results: Findings revealed that the core constructs of TPB (i.e., attitude, subjective norms, and
perceived behavioral control) significantly affect the intention to adopt GRB practices. Moreover,
government support and knowledge of green practices were found to be critical influencing factors
on attitudes, subjective norms, and perceived behavioral control. Lastly, the findings confirmed
that environmental concerns play as a moderating between subjective norm and intention to adopt
GRB practices, as well as attitude and intention to adopt GRB practices.

Implications: This study contributes to existing knowledge on GRB, offering evidence base for
policy choices regarding climate change adaptation and mitigation in the construction industry.

Originality: This study provides insights from the perspective of a developing economy and
confirms the applicability of TPB in the adoption of GRB practices. Moreover, this study confirms
the moderation role of environmental concern in between TPB constructs and intention to GRB
that is not tested earlier in the context of GRB. This study also confirms that government
sustainable support positively affects perceived behavioral control, and knowledge of green
practices significantly affects subjective norms.

Keywords: Green building, sustainable building, TPB, government support, green knowledge

1. Introduction

Consumption of fossil fuels by various sectors of the economy increases carbon dioxide (CO3)
emissions that have a destructive impact on the natural environment (Khan et al., 2020; Aslam &
Jawaid, 2023b). Among all sectors, the construction industry is a major contributor to global
environmental degradation (Saleh et al., 2020, Gray, 2018; Tseng et al., 2023), and it is
substantially blamed for air pollution (Balasubramanian & Vinaya, 2017; Pollitt, 2016). The
excessive energy consumption of natural resources by the construction sector poses existential
threats, not only to the natural environment but also the construction sector itself (Yildirim et al.,
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2014; Abbasi et al. 2021). As the rate of natural resource depletion is faster than the regenerative
capacity of the natural environment, scarcity of building materials intensifies to raise construction
costs with significant effects on affordability (Ebohon, 2022). This underpins the desire to
decouple the construction sector and natural resource consumption intensity to mitigate the effects
of climate change (Aslam et al., 2021; Mills & Schleich 2013). This observation has led to calls
on the construction industry to build back better and adopt green construction policies and
practices, as it can minimize the ecological footprints of buildings and enhance well-being (Nduka
& Ogunsanmi, 2015). Moreover, it can benefit the natural environment and human health (Saleh
& Al-swidi., 2019). Therefore, construction stakeholders are encouraged to adopt GRB practices
(Saleh & Al-swidi., 2019), as these are referred to as “sustainable building techniques”, aims to
plan and create structures that have less negative environmental effects and increase their overall
sustainability (Andriana, 2023). This includes the optimization of energy, water, and resource
consumption, as well as the utilization of renewable energy sources like solar power (Valle, 2023).
Additionally, GRB practices aim to mitigate pollution and waste, while also facilitating re-use and
recycling practices by maintaining high-quality indoor air environments and incorporating
alternative building materials (Andriana, 2023).

Several prevalent GRB practices encompass the: (1) utilization of sustainable materials, such as
recycled or renewable material (Valle, 2023), (2) the design of energy-efficient buildings by
incorporating features such as insulation, energy-efficient appliances, and the strategic utilization
of natural lighting, (3) water conservation through the incorporation of low-flow toilets and
faucets, as well as the implementation of rainwater harvesting techniques, (4) implementing waste
reduction strategies, such as the incorporation of recycling and composting practices, and (5)
enhancing the quality of indoor air by the implementation of various mechanisms, such as
ventilation and filtration systems. The implementation of the GRB practices has the potential to
mitigate the environmental ramifications (Andriana, 2023).

Devasting climate issues have emphasized countries to adopt GRB practices (Ayarkwa et al.,
2022), including developed and developing economies. Pakistan is also extremely vulnerable to
climate change which poses a danger to the country's water, food, and energy security (Waheed et
al., 2021) and is one of the most affected countries in the last two decades (Eckstein et al., 2020).
Currently, Pakistan is facing water insufficiency, electrical scarcities, poverty, poor industrialized
conditions, economic depressions, rising urbanization, and natural resource depletion whereas the
implementation of GRB practices and structure’s design is both at the developing stages (Qureshi
et al., 2019). Further, it relies mostly on thermal energy resulting in major environmental issues
(Azeem et al., 2020; Sohail & Qureshi, 2011). To prevent this, present construction techniques
must be altered and need to adopt green practice (Ahmed, 2014; Igbal et al., 2021).

However, because of the various constraints, developing countries such as Pakistan contending
with problems of poverty are not concerned about agreeing and executing sustainable practices in
construction activities (Igbal et al., 2021). Further, particularly in Pakistan, the perception of
energy preservation in the construction industry is still in its preliminary phase and due to the
shortage of awareness, insufficient government provision and shortage of skilled employees, the
construction sector is not willing to alter traditional construction practices (Igbal et al., 2021).
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Furthermore, significant deficit of energy in Pakistan requires the implementation GRB, as it will
save 30% of the electricity (Azeem et al., 2017). Therefore, there is a dire need to examine
elements that require stakeholders' attention to overcome impediments to the adoption of GRB
practices.

In past, Saleh et al., (2020) investigated the influential and environmental factors in Qatar
regarding intentions to adopt GRB practices, and found that subjective norm, and perceived
behavioral control have significant influences on intentions to adopt GRB practices. Dalvi-
Esfahani et al., (2017) also used norm activation theory to investigate the factors that help in
forming the intention to adopt green systems. Mohamad Bohari et al., (2016) explored the primary
drivers and challenges that practitioners in the Malaysian construction industry encounters when
implementing green projects. Evidently, most of the studies on the intention to adopt GRB
practices are conducted in developed economies, whereas very few of the studies empirically
examined the factors of GRB in Pakistan. Therefore, there is a need to examine the factors that
promote the intention to adopt GRB practices in developing economies such as Pakistan.

The study developed a conceptual model by using the widely used theory of planned behavior
(TPB). This theory is considered appropriate because of its high applicability in the studies related
to pro-environmental behavior (Tan et al., 2017; Aslam et al., 2021). In the past, some of the
studies have used TPB for GRB practices and incorporated additional factors such as government
sustainable support (Saleh & Al-Swidi, 2019) and identified a significant impact of it on subjective
norms and attitude. Similarly, the other study incorporated knowledge of green practices, and
identified its significant impact on attitude and perceived behavioral control (Saleh et al., 2020).
Considering the importance of these factors, this study also used government sustainable support
and knowledge of green practices as an antecedent of TPB core constructs (i.e., subjective norms,
perceived behavioral control, and attitude). In the past none of the studies related to GRB have
examined the impact of government sustainable support on perceived behavioral control. Also,
according to authors knowledge, till yet none of the studies have examined the role of knowledge
of green practices on subjective norms. Similarly, none of the studies considered environmental
concern as a moderator in between TPB core constructs and GRB, though the literature related to
sustainability claimed that environmental concern acts as catalyst in between TPB and green
practices (Aslam et al., 2021, Aslam & Jawaid, 2023a).

To fill these gaps, this study aims to identify the role of government sustainable support, and
knowledge of green practices on TPB core constructs (i.e., subjective norms, perceived behavioral
control, and attitude). Furthermore, the study examines the role of TPB core construct on GRB
practices. Lastly, the study examines the role of environmental concern as a moderator between
TPB core construct and GRB practices. This study highlights the factors likely to lead to increased
uptake of green construction initiatives to reduce the ecological footprints of construction projects
and avoid adverse environmental consequences. This research will be of benefit to both
construction practitioners and policymakers because it identifies the elements that influence
adoption of GRB practices.
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2. Literature on GRB practices and Underpinning Theory

The popularity of GRB efforts has experienced significant interest, particularly in response to
concerns around the depletion of renewable resources and the unpredictable nature of climatic
changes. Appendix A provides the most popular GRB practices.

The studies on GRB practices have also gained popularity (Shan & Hwang, 2018) and highlighted
challenges faced by the construction sector. One of the established barriers to the adoption of GRB
practices is cost. Particularly, the high price of GRB technologies and dearth of governmental
incentives discourage the adoption of GRB practices (Saleh & Al-Swidi, 2019). Moreover, lack of
government incentives absence of GRB codes and practices, fear of associated risks with new
and innovative practices, unavailability of skills and competences, and lack of awareness are also
the critical obstacles to the adoption of GBP in Pakistan (Azeem et al., 2020). Further, Igbal et al.,
(2021) found that lack of communication amongst stakeholders, traditional & behavioral conflict,
lack of knowledge and attitudinal issues were the major obstacles to adoption of GRB practices in
Pakistan.

Saleh et al., (2020) investigated the relationship between environmental factors in Qatar regarding
intentions to adopt GRB, and found that subjective norm, and perceived behavioral control have
significant influences on intentions to adopt GRB. Moral obligations also play a major role in the
adoption of GRB (Dalvi-Esfahani et al., 2017). The findings of this study also indicate that
managers who are more committed to self-transcendence values are more likely to embrace GRB
practices.

In a similar vein, Mohamad Bohari et al., (2016) explored the primary drivers and challenges that
practitioners in the Malaysian construction industry encounter when implementing green projects.
They concluded that external pressure i.e., governmental legislation and industry guidelines),
awareness and knowledge, and lack of strategies adversely affect the adoption of GRB practices.
The study of Darko et al., (2018) also highlights the need for government to enhance its role in the
promotion of GRB practices. In contrast, Tran, (2021) identified that planning, organization,
onsite management, and control have significant effects on the outcome of GRB projects in
Vietnam. Moreover, Liu et al., (2018) revealed that subjective knowledge, social trust, perceived
usefulness, attitude generally and environmental attitude, are significant psychological factors
determining the intention to adopt GRB practices.

Wau et al., (2019) identified the barriers that delay GRB practices in China and found that lack of
policy and industrial strategy, undeveloped market environment, and a lack of environmental
awareness are major obstacles to GRB practices. Also, Darko et al., (2017) examined the critical
barriers and drivers of GRB technologies, and evident that opposition to change, a lack of
familiarity and awareness, and higher charges are the major barriers, whereas; financial and other
market-based incentives, greater information on the costs and benefits of GRB technologies, green
labelling and information dissemination are essential for the uptake of GRB practices.
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Sharma, (2018) also evidenced government and other stakeholders, including corporations,
developers, buyers, and other regulatory entities, as critical players in promoting and in and
adopting GRB practices. Qureshi et al., (2019) carried an assessment of GRB in Pakistan and
showed that most of the key actors in the construction industry have no understanding of GRB.
Mostly, respondents were unaware of assessment tools and energy rating as and emphasized the
role of government in promoting GRB practices. Nduka and Ogunsanmi, (2015) also highlighted
that GRB practices are hindered by lack of awareness and higher cost of training, and for
professional bodies to educate their members on GRB principles.

Serpell, (2013) argued that lack of financial incentives, lack of integrated design, and affordability
are the core impediments to GRB practices, but tax incentives for companies based on their level
of investment effort in sustainable construction would be a major governmental policy to promote
sustainable construction in Chille. Also, Qi et al., (2010) emphasized that companies that advance
their environmental performance through green construction practices are whose management are
aware of and concerned about the environment. Wang et al., (2018) revealed that knowledge about
the GRB are important elements influencing sustainable adoption behaviors.

Consequently, upon the basis of literature reviewed, it has been observed that studies related to
GRB adoption practices were mainly conducted in developed economies, and very few of the
studies have addressed this raising concern in developing economies. Also, studies were mainly
conceptual and there is a dearth of empirical studies that addressed GRB practices by considering
TPB.

2.1. Underpinning Theory

In past, several theories have been used to explain user’s behavior towards the adoption of green
products and practices such as normative activation theory, theory of reasoned action (TRA),
theory of planned behavior (TPB), and theory of consumption value. For this study, the TPB is
deemed more appropriate as it is widely used in pro-environmental behavior studies (Cai et al.,
2019; Aslam et al., 2021). TPB theory proposed by Ajzen (1991) stated that the intention to
assume specific behavior develops from attitude, subjective norm, and perceived behavioral
control. It is one of the most persuasive frameworks that has been shown to be an effective tool
for describing various elements of environmental behavior (Bamberg & Schmidt, 2003) and has
been extensively utilized in the study of extensive range of human behaviors (Botetzagias et al.,
2015). Numerous environmental studies used TPB due to its predictive capability (Paul et al.,
2016; Varshneya et al., 2017; Hagger, 2019). The TPB is an extended form of TRA to predict
behavioral intention (Ogiemwonyi, 2022, Aslam et al., 2021).

Past studies have sought to improve the explanatory power of TPB. For example, Tan et al., (2017)
added moral norms in the determination of pro-environmental behavior while Chen and Tung
(2014) added environmental concern. However, with regards to GRB practices, government
sustainable support, green engagement, and environmental concern have been chosen as
explanatory variable for developing attitude towards GRB practices in Qatar by Saleh & Al-Swidi
(2019). The findings of this study clarify that government sustainable support largely affects GRB
practices. The other study revealed that lack of knowledge is an obstacle to the adoption of GRB
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practices (Saleh et al., 2020). Moreover, Azeem et al., (2020) revealed that GRB practices in
Pakistan is low because of lack of public understanding of the necessity and benefits of GRB
practices.

Considering the importance of government support and environmental knowledge, this study
extends TPB by adding two more explanatory variables, including government sustainable support
and knowledge of green practices. Also, the study adds environmental concern as a moderating
variable to address intention to adopt GRB practices. According to authors knowledge, none of the
studies related to GRB practices have considered environmental concern as a moderator. However,
the literature related to pro-environmental behavior claims that environmental concern creates a
multiplier affect in between TPB constructs and intention to adopt green practices (Aslam et al.,
2021; Aslam & Jawaid, 2023a). Figure 1 depicts the proposed research framework.

Figure 1- Proposed Model

Environmental
Subjective Norms oncern (ENC)
(SUBN)
Government
Sustainable Support
(GOSsS)
_ ] ( Intention to Adopt
Attitudes (AT) > Green Building
J L Practices
Knowledge of Green
Practices (KNGP)
Perceived
Behavioral Control
(PBC)

Source: Author’s Own Creation

2.2. Hypotheses
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2.2.1 Subjective Norms (SUBN)

Subjective norms reflect an individual's perception of the societal stress to act or perform in a
manner that is expected or accepted by society's norms (Aslam et al., 2021; Saleh and Al-swidi.,
2019; Ajzen, 1991). It is an individual's perception or inference about the behavior of others in
relation to a certain act (Aslam et al., 2021; Finlay et al., 1999). Subjective norms have been
shown to have a considerable impact on pro-environmental intentions in previous study
(Aboelmaged, 2021). SUBN determines not only what is ethically right or wrong, but also whether
it is valuable to act in a particular way (Bamberg and Mdoser, 2007). In numerous environmental
related studies, SUBN has been found to be the most essential predictor of the intention to engage
behaviors (Saleh et al., 2020; Han and Kim, 2010; Dezdar, 2017) which indicates that SUBN is
necessary for having a positive intention to practice environmentally friendly behaviors. Following
the same rationale, the following hypothesis was anticipated in the context of GRB.

H; SUBN has a positive impact on the intention to adopt GRB practices.

2.2.2 Attitudes (AT)

The behaviors associated to the strength of a person's positive and negative decision-making
process to carry out some activities are referred to as attitude and it is one of the variables in TPB
(Aslam et al., 2021; Ha and Janda 2012). Saleh et al., (2020) defined attitudes as a mental and
neurological state of readiness that affects a person's response to all objects and circumstances.
Tajfel and Turner's (2004) theory of social identity, as well as Gutman's (1982) means-end mode,
provide theoretical foundations for the relationship between people's attitudes and their behavioral
choices. Manaktola and Jauhari (2007) investigated the elements that influence consumers'
attitudes and behavior to sustainable practices in India's lodging business and the findings revealed
that customers in Indian hotels are concerned about green practices and prefer to visit green hotels
and people's attitudes toward sustainable living are the most important aspect in accomplishing a
low carbon-built environment. The ultimate critical feature in achieving a low-carbon, green built
environment is people's attitudes toward sustainable living (Wu, 2016). Hence, it can be stated
that.

H, AT has a positive impact on the intention to adopt GRB practices.

2.2.3 Perceived Behavioral Control (PBC)

Perceived behavioral control is an important element in determining behavioral intention and
behavior (Suki and Suki, 2015). It is determined by a person's conviction in the ability of both
situational and internal elements to support the performance of a behavior (Saleh et al., 2020;
Francis et al., 2004). PBC refers to people's opinions of how easy or difficult it is to conduct the
behavior of interest (Ajzen, 1991). In green behavioral studies, perceived behavioral control has
emerged as the most important factor of behavioral intention (Aslam et al., 2021; Hameed et al.,
2019; Hua and Wang, 2019; Ko and Jin, 2017; Kai and Haokai, 2016). Prior study has found that
people's perceptions of behavioral control have a major impact on their desire to pursue pro-
environmental behaviors like food waste recycling (Aboelmaged, 2021; Russell et al., 2017).
Hence, the following hypothesis is proposed:
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H; PBC has a positive impact on the intention to adopt GRB practices.

2.2.4 Governmental Sustainable Support (GOSS)

Governmental sustainable support is the sum of the government's struggles to create and maintain
conditions that meet the needs of present and future generations, particularly in society and the
economy (Saleh and Al-swidi., 2019; Hess et al., 2014). The government serves as a focal point
for improving sustainable development implementation and policies (Filho et al., 2016). Financial
incentives, unique laws, financial allowances and/or funding, decreased governmental fees, and
extra permissible building areas are all ways for the government to support GRB practices (Fung,
2014). Lee, (2008) found that government support for green projects has a beneficial impact on a
company's desire to take part in the green supply chain in a study of Korean small and medium-
sized businesses. According to Fung (2014), the government should create a set of sustainable
policies that contain quantitative obligations for both new public and private buildings to honour
to promote sustainability in a country. Developing such policies would allow for the management
of sustainability at all levels (Lacovidou et al., 2017). Hence, to evaluate the relation among GOSS
and TPB constructs, it was hypothesized that:

H, GOSS has a positive impact on SUBN.
H: GOSS has a positive impact on the AT.
H, GOSS has a positive impact on PBC.

2.2.5 Knowledge of Green Practices (KNGP)

Knowledge is the foundation of an individual's action or behavior (Badrulhisham and Othman,
2016) and one cannot give response to any facts without knowledge. It is also regarded as one of
the primary motivators for the adoption of green practices. Environmental knowledge is a broad
set of concepts, facts, and links between the environment and ecosystems (Fryxell and Lo, 2003).
Individuals who have a good understanding of the environment and the implications of their
activities are more likely to engage in environmentally friendly behavior (Aslam et al., 2021; Chan
et al. 2014; Frick et al., 2004). Hence, the more knowledgeable the built environment experts and
clients are, the greener building techniques can be adopted in building projects (Nduka and
Ogunsanmi, 2015). Generally, knowledge has a good impact on one's actions (Singh and Bansal,
2012) and produces pro-environmental attitudes (Fisher et al., 2012; Moisander, 2007). Therefore,
the expansion of a person’s knowledge might act as a catalyst for a change in person’s attitude
(Schwartz, 2012; Mostafa, 2007).

According to the TPB, behavioral intention can be determined by attitudes, social norms as well
as perceived behavioral control (Ajzen, 1991). As a result, it is possible to state that there is a link
between knowledge, social norms, attitudes, and PBC. For example, Bamberg and Mdser (2007)
found that knowledge has a direct impact on PBC in the context of pro-environmental behaviour.
Hence, based on these following hypotheses were generated:

H, KNGP has a positive impact on SUBN.
Hg KNGP has a positive impact on the AT.
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Hy KNGP has a positive impact on PBC.

2.2.6 Environmental Concern (ENC)

Individual feelings towards a variety of ecological issues are referred to as environmental concern
(Zimmer et al., 1994). Previous literature has shown that environmental concerns are a key element
in the acceptance of green products i.e., environmentally friendly products (Aslam et al., 2021). If
a person is environmentally concerned, it is more probable that persons are predicted to be more
interested in pro-environmental activities (Tan et al., 2017; Zhang et al., 2015). Past literature
represents that environmental concerns have a positive impression on behavioral intentions (Aslam
et al., 2021; Chan et al. 2014; Hartmann and Apaolaza-Ibafiez, 2012). Environmental concerns
can also moderate the relationship between TPB's core constructs (Bamberg, 2003; Schultz and
Oskamp, 1996; Aslam et al., 2021; Diekmann and Franzen, 2019). Based on this, it can be
hypothesized that:

H;, ENC positively moderates the relation between SUBN and intention to adopt GRB practices.
H;; ENC positively moderates the relation between AT and intention to adopt GRB practices.

H,, ENC positively moderates the relation between PBC and the intention to adopt GRB practices.

3. Methodology

3.1 Research Approach and Instrument

The strategy of the research is “survey” as it allows the researcher to collect data from the
respondents through a questionnaire to figure out their perception and attitude (Johannesson &
Perjons, 2014). The nature of the research approach is quantitative as the data was collected via a
7-point Likert scale questionnaire. The questionnaire was designed into two main sections. The
first section was comprised of demographics in which questions related to gender, age group,
current occupation, current role, and education level. The second section comprised of constructs
of the research study with questions related to respondent’s intention to adopt GRB practices,
environmental concern, subjective norms, attitudes, perceived behavioral control, government
sustainable support, and knowledge of green practices. These constructs were adapted from
precedent studies on the subject area. The sources are mentioned in Table 2. For each statement,
respondents have to show their level of agreement ranging from 1= strongly disagree, 7 = strongly
agree. The sources of the construct measures are mentioned in Table 2.

3.2 Sampling & Pilot Test

Purposive sampling technique is used to gather responses from the respondents. It is a non-
probability sampling technique commonly employed in quantitative research, and it allows
researchers to selectively choose participants depending on certain features of the population
(Campbell, 2020). In this study, the data was specifically acquired from consultant and contractor
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engineers working in the construction sector of Pakistan (in both SMEs and large enterprises),
therefore, purposive sampling technique is deemed most appropriate. Consultant and contractor
engineers were considered because of their potential influence on developers' opinions and choices
(Saleh & Al-Swidi, 2019), and they played an integral role in the planning and management of
building projects (Parkin et al., 2003). The responses were gathered over a four-month period
during September 2022 to Dec 2022. Responses were gathered through online and hardcopy
formats of the questionnaire sent to the target audience via email, and in person. The respondents
were also approached through LinkedIn and by visiting offices and sites. In the first phase of the
data collection, considering the rule of thumb of having data of 12-50 for pilot study, 50 responses
were collected (Sheatsley, 1983) to validate the research instrument (Aslam et al., 2021). The
reliability analysis was performed to check the Cronbach’s alpha values and the results for the
pilot study indicated the value above 0.70 for all variables as recommended by Hair Jr et al.,
(2016).

3.3 Data Screening

The sample size was calculated through Daniel Soper's sample size calculator that recommended
the minimum sample of 210 (Soper, 2022), and therefore 310 responses were collected so that
after data screening, the remaining sample meet the minimum requirement of sample size. On
collected data of 310, data screening steps were applied to weed out incomplete/unusable
responses. This reduced the sample size to 290, which also meets the minimum sample size
condition of 10 times the number of arrows pointing to the latent construct (Hair et al., 2013). In
data screening missing values were substituted by series mean values. Univariate outliers were
spotted by the Z score method while for multivariate outliers, the Mahalanobis distance method
was applied. Altogether, 20 outliers were detected and removed from the original data set of 310
responses.

3.4. Statistical Technique

The PLS-SEM technique was applied to test the hypotheses of the study. PLS-SEM technique is
widely used by researchers because of several benefits. For example, it has minimal assumptions
related to the normality of data and easily deals with complex models (Hair et al., 2016). Moreover,
within the variables under investigation, this technique has other advantages such as: clearly
distinguishing which item can cause which kind of consequence; accepting small samples of less
than 40 individuals; not necessitating the testing of the most fundamental statistical assumptions,
such as normality, homoscedasticity, and nonlinearity. Furthermore, PLS-SEM allows the
evaluation of impact and causal consequences, as well as the confirmation or denial of theories
(Romo-Gonzélez et al., 2018; Lowry and Gaskin, 2014; Hair et al., 2011).

4. Results

4.1 Profile of the Respondents
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Information related to demographics was asked in the questionnaire to get an understanding of the
respondents’ characteristics. Out of 290 useful respondents, 68.97% were males. In Pakistan, the
major chunk employed in the construction industry is male and this is the reason of having high
male responses. Moreover, most of the respondents were between the ages of 34 - 39 i.e., 27.59%
followed by the age group of 40-45 i.e., 24.83%. The academic credentials for most of respondents
were reported as a graduate i.e., 53.79%. Moreover, 53.10% were consultant engineers and 46.90%
were contractor engineers. The detailed profile is present in Table 1.

Table 1- Profile of the Respondents

N %
Gender
Male 200 68.97
Female 90 31.03
Age
22-27 34  11.72
28-33 36 1241
34-39 80 27.59
40-45 72 24.83
46-50 40 13.79
> 50 28 9.66
Current Role
Consultant 154 53.10
Contractor 136 46.90
Education Level
Undergraduate 36 1241
Graduate 156 53.79
Postgraduate 98 33.79

Source: Author’s Calculation

4.2. Inner Model Measurement

The first step of the analysis is to calculate the values of internal consistency of the constructs
(Hair et al., 2016). The traditional way to calculate the internal consistency is by means of
Cronbach’s Alpha which should be > 0.70 (Hair et al., 2016). On the other hand, Hair et al., (2016)
suggested that composite reliability (CR) is a better indicator of the construct's internal
consistency, and it is suggested that the value of CR should be > 0.70. These indicators explain the
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reliability of the construct. Table 2 presents the values of CR and confirms that all values meet the
standard criteria of > 0.7 shows sufficient reliability.

In the second step, convergent validity is assessed that measures the degree to which the
components of a single construct correlate with one another and it is obtained when the construct's
average variance extracted (AVE) value is > 0.50 and outer loadings are > 0.708 (Hair et al., 2016).
However, the values of outer loadings in between 0.4 and 0.7 can be accepted if it contributes to
the minimum criterion value of CR and AVE. Table 2 represents the values of outer loadings and
AVE and demonstrate sufficient item convergence for each construct, indicating that the items
accurately represent the construct.

In the third step, discriminant validity of the constructs was measured that evaluates the uniqueness
of each variable. The Fornell & Larcker criterion, the HTMT criterion, and the cross-loading
criteria are used to assess discriminant validity. Fornell and Larcker compare the square root values
of the AVE to the correlation between the constructs (Fornell & Larcker, 1981). The square root
values of AVE must be greater than the correlation between the two construct pairs (Chin, 1998).
The results confirmed that the specified requirement is met, implying that discriminant validity is
confirmed.

Another methodological norm used to determine discriminatory validity is the HTMT criterion,
which states that the values must be less than 0.85. The findings confirmed all values have met the
standard criteria, hence discriminant validity is established from this criterion too. Lastly, the
cross-loadings method was used to assess discriminant validity. According to this method, each
construct should have the maximum loadings with its own constructs. The results confirm that all
the loadings are greater in their respective row, hence discriminant validity is achieved. The results
of discriminant validity are mentioned in Appendix B.

Table 2- Outer Loadings

Constructs Loadings Sources
Intention to Adopt GRB Practices (ITA) (CR= 0.853; AVE= 0.659)

ITALl 0.825

ITA2 0.832 Al-Swidi et al., (2014);
ITA3 0.779 Saleh et al., (2020)
ITA4 Deleted

ITAS Deleted Al-swidi et al., (2014)
Environmental Concern (ENC) (CR= 0.850; AVE=0.654)

ENC1 0.782

ENC2 Deleted

Urban and Scasny, (2012);

ENC3 0.804 Tanetal., (2017)
ENC4 Deleted

ENC5 0.840

Subjective Norms (SUBN) (CR= 0.914; AVE= 0.780)

SUBN1 0.887
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SUBN2 0.885 Al-Swidi et al., (2014)
-Swidi et al., ;

SUBN3 0.878 Saleh et al., (2020)

SUBN4 Deleted

Attitudes (AT) (CR=0.846; AVE= 0.648)

AT1 0.715

AT 0.844 Al-Swidi et al., (2014)
-Swidi et al., ;

AT3 Deleted Saleh et al., (2020)

AT4 Deleted

ATS5 0.848

Perceived Behavioral Control (PBC) (CR= 0.868; AVE= 0.568)

PBC1 0.723

PBC2 0.775 Al-Swidi et al., (2014);

PBC3 0.730 Saleh et al., (2020)

PBC4 0.801

PBC5 0.737 Alam et al., (2014)

Government Sustainable Support (GOSS) (CR=0.861; AVE=0.673)

GOSS1 0.817 T d Ho (2011); L
in and Ho ; Lee

GOSS2 0806 (5008): Lin et al., (2020)

GOSS3 0.837

Knowledge of Green Practices (KNGP) (CR= 0.807; AVE= 0.584)

KNGP1 0.722

KNGP2 0.744 Haron et al., (2005); Saleh

1., (202
KNGP3 Deleted et al., (2020)
KNGP4 0.822

Source: Author’s Calculation

4.3. Outer Model Measurement

The hypotheses were assessed using the bootstrapping approach by considering 5000 bootstrap
samples, as advised by Hair et al., (2016). The results of hypotheses are present in Table 3. The
findings reveal that perceived behavioral control is a strong contributor in predicting intention to
adopt GRB practices, where 3 = 0.447 and p < .05, followed by attitude (p = 0.243 and p < .05),
and subjective norms (B = 0.100 and p < .05), respectively. This shows that control over the
decision making and ability to act, positive attitude towards GRB, and social circle influences
intention to adopt GRB practices. Furthermore, government sustainable support positively affect
attitude (B = 0.272 with p < .05), perceived behavioral control (B = 0.273 with p < .05), and
subjective norms (p = 0.216 with p < .05). This revealed that government sustainable support
largely affects perceived behavioral control followed by attitude and subjective norms,
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respectively. This clarifies that government sustainable support is essential in developing positive
attitudes and motivating people to act responsibly.

The results further highlight that knowledge of green practices positively affect attitude (p = 0.217
with p < .05), perceived behavioral control (B = 0.250 with p < .05), and subjective norms (p =
0.132 with p < .05). This also revealed that knowledge of green practices largely affects perceived
behavioral control followed by attitude and subjective norms, respectively. This highlighted that
knowledge and information plays a key role in indulging positive attitude and ability to take
sustainable decision.

For the moderation role of environmental concern, the moderation path showed § = 0.136 with p
< .05 on the relationship between intention to adopt GRB practices and attitude. The moderation
role of environmental concern is found insignificant between perceived behavioral control and
intention to adopt GRB practices as path modeling showed p = 0.074 with significance p > .05.
Moreover, the moderation path on the relationship between subjective norms and intention to adopt
GRB practices showed B = 0.091 with significance p > .05 and hence, signifying absence of
significant interaction effect. This shows that for developing the intention to adopt GRB, it is
important to be one’s concern towards the environment. Environmental concern acts as catalyst in
between attitude and intention to adopt GRB practices, and perceived behavioral control and
intention to adopt GRB practices.

The coefficient of determination values for the foregoing stated relationships which is also known
as R?, emerged as 0.534 for intention to adopt GRB practices, 0.159 for perceived behavioral
control, 0.140 for attitude, and 0.073 for subjective norms. Also, predictive relevance of the model
was attained which is also named as Q2. Blindfolding is a way of testing Q2 that is built-in into the
Smart-PLS software (Hair et al. 2016). Result of blindfolding showed that the Q? value = 0.324
for intention to adopt GRB practices, Q2 value = 0.084 for attitude, Q2 value = 0.082 for perceived
behavioral control, and Q? value = 0.049 for subjective norms. Value of Q? greater than zero is
regarded considerable evidence for the proposed model's predictive usefulness in a study and the
relevant predictors (Fornell & Cha 1994).
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Table 3- Hypotheses Testing

Coefficient T Statistics P

Values
Subjective Norms ——>  Intention to adopt GRB Practices 0.100 2.085 0.038
Attitude —— Intention to adopt GRB Practices 0.243 4.230 0.000
Perceived Behavioral Control —— Intention to adopt GRB Practices 0.447 8.850 0.000
Government Sustainable Support ——  Attitude 0.272 4.799 0.000
Government Sustainable Support —— Perceived Behavioral Control 0.273 4.699 0.000
Government Sustainable Support —=  Subjective Norms 0.216 3.630 0.000
Knowledge of Green Practices —— Attitude 0.217 4.543 0.000
Knowledge of Green Practices —>  Perceived Behavioral Control 0.250 4.299 0.000
Knowledge of Green Practices —— Subjective Norms 0.132 2.181 0.030
Attitude*Environmental Concern Intention to adopt GRB Practices 0.136 3.101 0.002
Perceived Behawc_)ral Control * Environmental Concern —> Intention to 0.074 1606 0.109
adopt GRB Practices
Subjective Norms * Environmental Concern —— Intention to adopt GRB 0.091 2001 0.046

Practices

Source: Author’s Calculation
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5. Discussion

To address the growing environmental issues due to the construction sector, this study has
examined the drivers of intention to adopt GRB practices. The study extended the TPB by adding
additional constructs i.e., government sustainable support and knowledge of green practices.
Moreover, the study further considers environmental concern as a moderating factor in between
TPB core constructs and intention to adopt GRB practices.

The findings clarify that all the core constructs of TPB (i.e., attitude, subjective norm, and
perceived behavioral control) have a significant impact on intention to adopt GRB. Also, perceived
behavior control largely contributes in the intention to adopt GRB practices followed by attitude
and subjective norms. Hence, Hi, H> and Hs are accepted. This revealed that control over the
decision making and ability to act influences one’s capacity to adopt GRB practices. Also, from
the commencement of TPB, studies related to pro-environmental behaviors have explored and
identified perceived behavioral control as an essential factor in determining behavioral intentions
(Aslam et al., 2020; Alam et al., 2014; Yazdanpanah et al., 2015). Another finding from this study
reveals that when individuals have ability and control over the adoption of GRB practices, they
are highly like to implement GRB practices. This further confirms that attitude towards GRB
practices affects its adoption. The result also revealed that attitude has a significant impression on
the intention to adopt GRB practices. In the past, various studies have also confirmed that attitude
evokes behavioral intention. For example, studies related to green behavior also suggest the
significant role of attitude on intention (Aslam et al., 2021; Tan et al., 2017; Waris and Ahmed,
2020; Saleh et al., 2020; Rahman, 2013; Manaktola and Jauhari, 2007; Cunningham and Kwon,
2003). In simple words, consultant and contractor engineers with a positive attitude looked to have
greater intentions to follow green practices than those with a negative attitude. This also supports
the concept that the more positive the attitude, the greater the acceptance of GRB practices. Results
from this study show that subjective norms have also significantly influenced the intention to adopt
GRB practices. This confirms that buying decision and adoption decisions are influenced by friend,
family etc., and reflects what has been established in past studies (Saleh et al., 2020; Kim et al.,
2011; Tarkiainen and Sundgvist, 2005; Bamberg, 2003).

The results also revealed a significant impact of sustainable government support and knowledge
of green practices on the core constructs of the TPB. Hence, we fail to reject the hypotheses Ha,
Hs, He, H7, Hs, Ho. This shows the having awareness about the green practice plays a role in
developing the attitude of the consultant and contractor engineers and develops behavioral control.
Similar findings identified in the studies of Aslam et al., (2021) and Saleh et al., (2020). Hence, if
the consultants have an idea of the harm non-green practices create can develop positive attitude
of implementing green practices. Studies in the past have mentioned that people who have
knowledge of the harm created by non-green practices are more willing to adopt green practices
(Levin, 1990). Past studies such as Jaiswal and Kants (2018) and L. et al., (2019) also confirmed
the impact of environmental knowledge on attitude and on subjective norms.
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Furthermore, the results on government sustainable support help in developing the required
attitude among contractor and consultant engineers. The findings confirm that government
sustainable support influences behavioral control of the contractor and consultant engineers and
affect the subjective norms. The findings highlight that government sustainable support almost
equally affects perceived behavioral control and attitude. Similarly, knowledge of green practices
also largely affects perceived behavioral control followed by attitude and subjective norms.

Concerning the moderating role of environmental concerns in TPB constructs and intention to
adopt GRB practices. This study finds that environmental concern moderates the relationship
between subjective norms and intention to adopt GRB practices, as well as the relationship
between attitude and intention to adopt GRB practices. Hence, we fail to reject hypotheses Hio and
H11. Environmental concern, on the other hand, did not alter the relationship between perceived
behavioral control and intention to adopt GRB practices. Hence Hi» is rejected. Consultant and
contractor engineers who have a positive attitude toward GRB practices and are environmentally
conscientious are more likely to adopt them.

5.1. Conclusion

The growing environmental problems have heightened the need to develop sustainable plans to
improve the overall quality of the planet and well-being (Aslam & Jawaid, 2022). Overall, every
business sector contributes to pollution and global warming, and therefore it is necessary to act
environmentally responsible (Aslam & Jawaid, 2023a). The construction sector also significantly
contributes to the destruction of the worldwide environment and air quality (Saleh et al., 2020).
This necessitates the adoption of GRB practices by the construction industry.

Pakistan exhibits a high degree of susceptibility to the impacts of climate change (Waheed et al.,
2021), and the perception of energy conservation within the construction industry remains at an
early stage (Igbal et al., 2021). This can be attributed to a lack of awareness, inadequate
government support, and a shortage of skilled workforce. Consequently, the construction sector
exhibits a reluctance to deviate from conventional construction practices. Therefore, it is essential
to address the drivers that can lead to the intention to adopt GRB.

The findings highlight that the positive attitude of the consultant and contractor engineers towards
GRB develops the intention to adopt GRB. Moreover, subjective norms play an important role in
the intention to adopt GRB. This confirms that friends, competitors, and other social circles have
influenced one’s action to adopt GRB. Finally, perceived behavioral control is found to be one of
the most influencing elements of intention to adopt GRB. This finding indicates that individuals'
ability to make decisions and act has a significant impact on their likelihood of adopting GRB
practices. The results further explained that attitude, subjective norms, and perceived behavioral
control are influenced by government sustainable support and knowledge of green practices.
Hence, government should develop supporting policies and educate the construction sector, as it
all will lead to positive attitude, better control, and ability to take decision (i.e., perceived
behavioral control) and improves norms. Furthermore, environmental concern is also very
important as it works as catalyst in between TPB core constructs and intention to adopt GRB
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practices. The study offers numerous benefits to environmentalists, construction sector,
government, and policymakers, as the findings will help them to develop strategies that are inline
to achieve SDGs.

5.2. Practical and Theoretical Implications

The study offers various implications such as the research aids environmentalists and lawmakers
in developing much-needed regulations for a safer environment by reducing energy usage. The
findings also aid construction companies in developing successful ways to encourage consultant
and contractor engineers to adopt GRB practices.

The findings of this study are useful for government officials and high-ranking officials in Pakistan
who want to develop and accelerate the use of GRB practices in the construction industry. It is
important for decision makers to establish campaigns or commercials to raise awareness about the
need to adopt GRB practices. Further, there is a need to offer incentives to encourage consultant
and contractor engineers to use GRB practices and provide technical training to improve engineers'
knowledge and skills in the field of green construction. It is highly advised that the government
may develop regulations to increase and sustain the adoption of GRB practices and to reduce the
harmful effects on the environment.

The study has several theoretical contributions. Such as, the study contributes to the literature of
green practices that are much required to achieve the SDGs. Past studies related to GRB practices
were conducted largely in the developed economies. Hence, this study is pioneering in how it
explores GRB practices in the context of a developing economy such as Pakistan by considering
additional construct of government sustainable support in determining adoption intention of GRB
practices. The study established that government sustainable support plays a significant role for
developing contractor and consultant engineer’s attitude, perceived behavioral control and
subjective norms. Moreover, to the best of author’s knowledge none of the study have considered
the moderating role of environmental concern in between core TPB constructs and intention to
adopt GRB practices. Hence, this study also highlights that environmental concern is essential in
creating a multiplier effect in the adoption of GRB.

5.3. Limitations and New Area for Research

The study offers numerous implications but still there are few areas that can be considered by
future researchers. This study considered TPB and additional constructs (government sustainable
support, environmental concern, and knowledge of green practices). However, there are other
theories that also cater to the behavioral intention such as norm-activation theory. Therefore, it is
essential to consider them to get further understanding of the behavioral intention towards GRB
practices. In addition, this study is based on contractor and consultant engineers of Pakistan and
there is need to expand and compare the scenarios in other developing economies. It is also
important to consider the perception of architects in identifying adoption intention of GRB
practices. Future studies can also consider the factor of cost as it can be a barrier to the adoption
of GRB practices. The studies can also consider specific enterprises such as small, medium, or
large to gain better insights of the adoption trend of GRB practices by the construction sector.
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Future studies can also consider any specific GRB practices and can highlight the specific need
of that practices in construction industry.


https://doi.org/10.1108/CI-04-2023-0074

Citation: Siddiqui, R.A., Adamu, Z., Ebohon, O.J. and Aslam, W. (2024), "Factors affecting intention to
adopt green building practices: a journey towards meeting sustainable goals", Construction Innovation, Vol.
ahead-of-print No. ahead-of-print. https://doi.org/10.1108/CI-04-2023-0074

References

Abbasi, K.R., Shahbaz, M., Jiao, Z. and Tufail, M., 2021. How energy consumption, industrial
growth, urbanization, and CO2 emissions affect economic growth in Pakistan? A novel
dynamic ARDL simulations approach. Energy, 221, p.119793.

Aboelmaged, M., 2021. E-waste recycling behaviour: An integration of recycling habits into the
theory of planned behaviour. Journal of Cleaner Production, 278, p.124182.

Ahmed, A., 2014. Energy smart buildings: potential for conservation and efficiency of energy. The
Pakistan Development Review, pp.371-380.

Ahn, Y.H., Pearce, A.R., Wang, Y. and Wang, G., 2013. Drivers and barriers of sustainable design
and construction: The perception of green building experience. International Journal of
Sustainable Building Technology and Urban Development, 4(1), pp.35-45.

Ajzen, 1., 1991. The theory of planned behavior. Orgnizational Behavior and Human Decision
Processes, 50, 179-211.

Alam, S. S., N. H. N. Hashim, M. Rashid, N. A. Omar, N. Ahsan, and M. D. Ismail. 2014. Small-
scale households renewable energy usage intention: Theoretical development and empirical
settings. Renewable Energy 68:255-63. doi:10.1016/j.renene.2014.02.010.

Alarcon, D., Sanchez, J.A. and De Olavide, U., 2015, October. Assessing convergent and
discriminant validity in the ADHD-R IV rating scale: User-written commands for Average
Variance Extracted (AVE), Composite Reliability (CR), and Heterotrait-Monotrait ratio of
correlations (HTMT). In Spanish STATA meeting (Vol. 39). Universidad Pablo de Olavide.

Andriana, S. 2023. The Importance of Green Building Practices. Available at:
https://engineerinc.io/the-importance-of-green-building-practices/ accessed on 5" September
2023

Asadi, S., Nilashi, M., Safaei, M., Abdullah, R., Saeed, F., Yadegaridehkordi, E. and Samad, S.,
2019. Investigating factors influencing decision-makers’ intention to adopt Green IT in
Malaysian manufacturing industry. Resources, Conservation and Recycling, 148, pp.36-54.

Aslam, A, Tariq, S., Syed, W.A. and Ali, S.S., 2012. Green architecture & environmental benefits:
a review with reference to energy deficient Pakistan. Sci. Int.(Lahore), 24(4), pp.495-498.

Aslam, W. and Jawaid, S.T. 2022, "Green banking adoption practices: improving environmental,
financial, and operational performance”, International Journal of Ethics and Systems, Vol.
ahead-of-print No. ahead-of-print. https://doi.org/10.1108/1JOES-06-2022-0125

Aslam, W., & Jawaid, S. T. 2023a. Systematic review of green banking adoption: following
PRISMA protocols. 1IM Kozhikode Society & Management Review, 12(2), 213-233.

Aslam, W., & Jawaid, S. T. 2023b. Let’s go green: achieving consumer-related performance
outcomes in banks. International Journal of Ethics and Systems.

Aslam, W., Farhat, K. and Arif, I., 2021. Regular to sustainable products: an account of
environmentally concerned consumers in a developing economy. International Journal of
Green Energy, 18(3), pp.243-257.

Ayarkwa, J., Opoku, D. G. J., Antwi-Afari, P., & Li, R. Y. M. 2022. Sustainable building
processes’ challenges and strategies: The relative important index approach. Cleaner
Engineering and Technology, 7, 100455.

Azeem, S., Naeem, M.A. and Waheed, A., 2020. Adoption of green building practices in Pakistan:
barriers and measures. In Green Building in Developing Countries (pp. 199-215). Springer,
Cham.



https://doi.org/10.1108/CI-04-2023-0074
https://engineerinc.io/the-importance-of-green-building-practices/
https://doi.org/10.1108/IJOES-06-2022-0125

Citation: Siddiqui, R.A., Adamu, Z., Ebohon, O.J. and Aslam, W. (2024), "Factors affecting intention to
adopt green building practices: a journey towards meeting sustainable goals", Construction Innovation, Vol.
ahead-of-print No. ahead-of-print. https://doi.org/10.1108/CI-04-2023-0074

Azeem, S., Naeem, M.A., Waheed, A. and Thaheem, M.J. 2017, "Examining barriers and measures
to promote the adoption of green building practices in Pakistan™, Smart and Sustainable Built
Environment, Vol. 6 No. 3, pp. 86-100. https://doi.org/10.1108/SASBE-06-2017-0023

Badrulhisham, N. and Othman, N., 2016. Knowledge in tree pruning for sustainable practices in
urban setting: improving our quality of life. Procedia-Social and Behavioral Sciences, 234,
pp.210-217.

Balasubramanian, S. and Shukla, V., 2017. Green supply chain management: an empirical
investigation on the construction sector. Supply Chain Management: An International Journal.

Bamberg, S. and Moser, G., 2007. Twenty years after Hines, Hungerford, and Tomera: A new
meta-analysis of psycho-social determinants of pro-environmental behaviour. Journal of

environmental psychology, 27(1), pp.14-25.

Bamberg, S. and Schmidt, P., 2003. Incentives, morality, or habit? Predicting students’ car use for
university routes with the models of Ajzen, Schwartz, and Triandis. Environment and behavior,
35(2), pp.264-285.

Bamberg, S., 2003. Conscientiousness and the theory of planned behavior: Toward a more
complete model of the antecedents of intentions and behavior. Journal of Environmental
Psychology, 23(1), pp.21-32.

Bhandari, P. 2023. Correlational Research | When & How to Use. Available at: Correlational
Research | When & How to Use (scribbr.com) accessed on: 6 September, 2023

Botetzagias, I., Dima, A.F. and Malesios, C., 2015. Extending the theory of planned behavior in
the context of recycling: The role of moral norms and of demographic predictors. Resources,
conservation and recycling, 95, pp.58-67.

Cai, S., Long, X., Li, L., Liang, H., Wang, Q. and Ding, X., 2019. Determinants of intention and
behavior of low carbon commuting through bicycle-sharing in China. Journal of cleaner
production, 212, pp.602-609.

Campbell, S., Greenwood, M., Prior, S., Shearer, T., Walkem, K., Young, S., ... & Walker, K.
2020. Purposive sampling: complex or simple? Research case examples. Journal of research
in Nursing, 25(8), 652-661.

Chan, E.S., Hon, A.H., Chan, W. and Okumus, F., 2014. What drives employees’ intentions to
implement green practices in hotels? The role of knowledge, awareness, concern and
ecological behaviour. International Journal of Hospitality Management, 40, pp.20-28.

Chen, M.F. and Tung, P.J., 2014. Developing an extended theory of planned behavior model to
predict consumers’ intention to visit green hotels. International journal of hospitality
management, 36, pp.221-230.

Chin, W.W., 1998. The partial least squares approach to structural equation modeling. Modern
methods for business research, 295(2), pp.295-336.

Clark, L.A. and Watson, D., 2016. Constructing validity: Basic issues in objective scale
development.

Creswell, J.W. and Creswell, J.D., 2017. Research design: Qualitative, quantitative, and mixed
methods approaches. Sage publications.

Cunningham, G.B. and Kwon, H., 2003. The theory of planned behaviour and intentions to attend
a sport event. Sport Management Review, 6(2), pp.127-145.

Dalvi-Esfahani, M., Ramayah, T. and Rahman, A.A., 2017. Moderating role of personal values on
managers’ intention to adopt Green IS. Industrial Management & Data Systems.



https://doi.org/10.1108/CI-04-2023-0074
https://www.scribbr.com/methodology/correlational-research/
https://www.scribbr.com/methodology/correlational-research/

Citation: Siddiqui, R.A., Adamu, Z., Ebohon, O.J. and Aslam, W. (2024), "Factors affecting intention to
adopt green building practices: a journey towards meeting sustainable goals", Construction Innovation, Vol.
ahead-of-print No. ahead-of-print. https://doi.org/10.1108/CI-04-2023-0074

Darko, A., Chan, A.P.C., Ameyaw, E.E., He, B.J. and Olanipekun, A.O., 2017. Examining issues
influencing green building technologies adoption: The United States green building experts’
perspectives. Energy and Buildings, 144, pp.320-332.

Darko, A., Chan, A.P.C,, Yang, Y., Shan, M., He, B.J. and Gou, Z., 2018. Influences of barriers,
drivers, and promotion strategies on green building technologies adoption in developing
countries: The Ghanaian case. Journal of Cleaner Production, 200, pp.687-703.

Dezdar, S., 2017. Green information technology adoption: Influencing factors and extension of
theory of planned behavior. Social Responsibility Journal.

Diekmann, A. and Franzen, A., 2019. Environmental concern: A global perspective. In
Einstellungen und Verhalten in der empirischen Sozialforschung (pp. 253-272). Springer VS,
Wiesbaden.

Eckstein, D., Kiinzel, V., Schafer, L. and Winges, M., 2019. Global climate risk index 2020. Bonn:
Germanwatch.

Finlay, K.A., Trafimow, D. and Moroi, E., 1999. The importance of subjective norms on intentions
to perform health behaviors. Journal of Applied Social Psychology, 29(11), pp.2381-2393.
Fisher, C., Bashyal, S. and Bachman, B., 2012. Demographic impacts on environmentally friendly
purchase behaviors. Journal of Targeting, Measurement and Analysis for Marketing, 20(3),

pp.172-184.

Fornell, C. and Larcker, D.F., 1981. Evaluating structural equation models with unobservable
variables and measurement error. Journal of marketing research, 18(1), pp.39-50.

Fornell, C., and J. Cha. 1994. Partial least squares. In Advanced methods of marketing research,
ed. R. P. Bagozzi, 52-78. Cambridge, England: Blackwell.

Francis, J., Eccles, M.P., Johnston, M., Walker, A.E., Grimshaw, J.M., Foy, R., Kaner, E.F., Smith,
L. and Bonetti, D., 2004. Constructing questionnaires based on the theory of planned
behaviour: A manual for health services researchers.

Frick, J., Kaiser, F.G. and Wilson, M., 2004. Environmental knowledge and conservation
behavior: Exploring prevalence and structure in a representative sample. Personality and
Individual differences, 37(8), pp.1597-1613.

Fryxell, G.E. and Lo, C.W., 2003. The influence of environmental knowledge and values on
managerial behaviours on behalf of the environment: An empirical examination of managers
in China. Journal of business ethics, 46(1), pp.45-69.

Fung, L.Y., 2014. Developing green building policy in Hong Kong. HKU Theses Online
(HKUTO).

Gray, J.,, (2018). Pollution from construction.  Sustainable  Build  [online]
http://www.sustainablebuild.co.uk/pollutionfromconstruction.html (accessed March 2019).
Gutman, J., 1982. A means-end chain model based on consumer categorization processes. Journal

of marketing, 46(2), pp.60-72.

Ha, H.Y. and Janda, S., 2012. Predicting consumer intentions to purchase energy-efficient
products. Journal of Consumer Marketing.

Hagger, M.S., 2019. The reasoned action approach and the theories of reasoned action and planned
behavior.

Hair Jr, J.F., Hult, G.T.M., Ringle, C. and Sarstedt, M., 2016. A primer on partial least squares
structural equation modeling (PLS-SEM). Sage publications.

Hair, J.F., Ringle, C.M. and Sarstedt, M., 2011. PLS-SEM: Indeed a silver bullet. Journal of
Marketing theory and Practice, 19(2), pp.139-152.


https://doi.org/10.1108/CI-04-2023-0074

Citation: Siddiqui, R.A., Adamu, Z., Ebohon, O.J. and Aslam, W. (2024), "Factors affecting intention to
adopt green building practices: a journey towards meeting sustainable goals", Construction Innovation, Vol.
ahead-of-print No. ahead-of-print. https://doi.org/10.1108/CI-04-2023-0074

Hameed, I., Waris, I. and Amin ul Hag, M., 2019. Predicting eco-conscious consumer behavior
using theory of planned behavior in Pakistan. Environmental Science and Pollution Research,
26(15), pp.15535-15547.

Hammond, S.F., Gajendran, T., Savage, D.A. and Maund, K., 2020. Unpacking the problems
behind the limited green construction adoption: towards a theoretical model. Engineering,
Construction and Architectural Management.

Han, H. and Kim, Y., 2010. An investigation of green hotel customers’ decision formation:
Developing an extended model of the theory of planned behavior. International journal of
hospitality management, 29(4), pp.659-668.

Hartmann, P. and Apaolaza-lbafiez, V., 2012. Consumer attitude and purchase intention toward
green energy brands: The roles of psychological benefits and environmental concern. Journal
of business Research, 65(9), pp.1254-1263.

Hess, J.J., Schramm, P.J. and Luber, G., 2014. Public health and climate change adaptation at the
federal level: one agency’s response to Executive Order 13514. American journal of public
health, 104(3), pp.e22-e30.

Hua, L. and Wang, S., 2019. Antecedents of consumers’ intention to purchase energy-efficient
appliances: An empirical study based on the technology acceptance model and theory of
planned behavior. Sustainability, 11(10), p.2994.

lacovidou, E., Purnell, P. and Lim, M.K., 2018. The use of smart technologies in enabling
construction components reuse: A viable method or a problem creating solution?. Journal of
environmental management, 216, pp.214-223.

Igbal, M., Ma, J., Ahmad, N., Hussain, K., Usmani, M.S. and Ahmad, M., 2021. Sustainable
construction through energy management practices in developing economies: an analysis of
barriers in the construction sector. Environmental Science and Pollution Research, pp.1-31.

Jaiswal, D., and R. Kant. 2018. Green purchasing behavior: A conceptual framework and empirical
investigation of Indian consumers. Journal of Retailing and Consumer Services 41:60-69.
doi:10.1016/j. jretconser.2017.11.008.

Johannesson, P., & Perjons, E. 2014. Research Strategies and Methods. An Introduction to Design
Science, 39-73. doi:10.1007/978-3-319-10632-8_3

Kai, C. and Haokai, L., 2016. Factors affecting consumers’ green commuting. Eurasia Journal of
Mathematics, Science and Technology Education, 12(3), pp.527-538.

Khaemba, P. and Mutsune, T., 2014. Potential For Green Building Adoption: Evidence From
Kenya. Global Journal of Business Research, 8(3), pp.69-76.

Khan, M.K., Khan, M.I. and Rehan, M., 2020. The relationship between energy consumption,
economic growth and carbon dioxide emissions in Pakistan. Financial Innovation, 6(1), pp.1-
13.

Kim, H.Y. and Chung, J.E., 2011. Consumer purchase intention for organic personal care products.

Journal of consumer marketing.

Ko, S.B. and Jin, B., 2017. Predictors of purchase intention toward green apparel products: A
cross-cultural investigation in the USA and China. Journal of Fashion Marketing and
Management: An International Journal.

Kumar, P. and Ghodeswar, B.M., 2015. Factors affecting consumers’ green product purchase

decisions. Marketing Intelligence & Planning.

Leal Filho, W., Platje, J., Gerstlberger, W., Ciegis, R., K&aria, J., Klavins, M. and Kliucininkas,
L., 2016. The role of governance in realising the transition towards sustainable societies.

Journal of Cleaner Production, 113, pp.755-766.


https://doi.org/10.1108/CI-04-2023-0074

Citation: Siddiqui, R.A., Adamu, Z., Ebohon, O.J. and Aslam, W. (2024), "Factors affecting intention to
adopt green building practices: a journey towards meeting sustainable goals", Construction Innovation, Vol.
ahead-of-print No. ahead-of-print. https://doi.org/10.1108/CI-04-2023-0074

Lee, S.Y., 2008. Drivers for the participation of small and medium-sized suppliers in green supply

chain initiatives. Supply chain management: an international journal.

Levin, G. (1990) ‘Consumers turning green: JWT survey’, Advertising Age, Vol. 61, No. 47, p.74.

Li, G., W. Li, Z. Jin, and Z. Wang. 2019. Influence of environmental concern and knowledge on
households’ willingness to purchase energyefficient appliances: A case study in Shanxi,
China. Sustainability 11 (4):1073. doi:10.3390/su11041073.

Liu, Y., Hong, Z., Zhu, J,, Yan, J., Qi, J. and Liu, P., 2018. Promoting green residential buildings:
Residents' environmental attitude, subjective knowledge, and social trust matter. Energy
Policy, 112, pp.152-161.

Lowry, P.B. and Gaskin, J., 2014. Partial least squares (PLS) structural equation modeling (SEM)
for building and testing behavioral causal theory: When to choose it and how to use it. IEEE
transactions on professional communication, 57(2), pp.123-146.

Manaktola, K. and Jauhari, V., 2007. Exploring consumer attitude and behaviour towards green
practices in the lodging industry in India. International journal of contemporary hospitality
management.

Mills, B. and Schleich, J., 2013. Analysis of existing data: Determinants for the adoption of energy-
efficient household appliances in Germany. In Sustainable Energy Consumption in
Residential Buildings (pp. 39-67). Physica, Heidelberg.

Mohamad Bohari, A.A., Skitmore, M., Xia, B. and Zhang, X., 2016. Insights into the adoption of
green construction in Malaysia: The drivers and challenges. In Proceedings of the 7th Asia-
Pacific International Conference on Environment-Behaviour Studies [Environment-
Behaviour Proceedings Journal, Volume 1, Issue 4] (pp. 45-53). e-International Publishing
House (e-1PH).

Moisander, J., 2007. Motivational complexity of green consumerism. International journal of
consumer studies, 31(4), pp.404-409.

Mostafa, M.M., 2007. A hierarchical analysis of the green consciousness of the Egyptian
consumer. Psychology & Marketing, 24(5), pp.445-473.

Nduka, D.O. and Ogunsanmi, O.E., 2015. Stakeholders perception of factors determining the
adoptability of green building practices in construction projects in Nigeria. Journal of
Environment and Earth Science, 5(2), pp.188-196.

Ogiemwonyi, O., 2022. Factors influencing generation Y green behaviour on green products in
Nigeria: An application of theory of planned behaviour. Environmental and Sustainability
Indicators, 13, p.100164.

Paul, J., Modi, A. and Patel, J., 2016. Predicting green product consumption using theory of
planned behavior and reasoned action. Journal of retailing and consumer services, 29, pp.123-
134.

Pollitt, C., 2016. Debate: Climate change—The ultimate wicked issue. Public Money &
Management, 36(2), pp.78-80.

Qi, G.Y., Shen, L.Y., Zeng, S.X. and Jorge, O.J., 2010. The drivers for contractors’ green
innovation: an industry perspective. Journal of cleaner production, 18(14), pp.1358-1365.

Qureshi, S.A., Memon, N.A. and Khoso, A.R., (2019). Developing a Green Building Assessment
Criteria System for Construction Industry in Pakistan. International Conference on
Sustainable Development in Civil Engineering, MUET, Pakistan (December 05-07, 2019)

Rahman, M., 2013. Green products: A study on young & native Swedish consumers’ purchase
intentions of green products.


https://doi.org/10.1108/CI-04-2023-0074

Citation: Siddiqui, R.A., Adamu, Z., Ebohon, O.J. and Aslam, W. (2024), "Factors affecting intention to
adopt green building practices: a journey towards meeting sustainable goals", Construction Innovation, Vol.
ahead-of-print No. ahead-of-print. https://doi.org/10.1108/CI-04-2023-0074

Romo-Gonzélez, J.R., Tarango, J. and Machin-Mastromatteo, J.D., 2018. PLS SEM, a quantitative
methodology to test theoretical models from library and information science. Information
Development, 34(5), pp.526-531.

Russell, S.V., Young, C.W., Unsworth, K.L. and Robinson, C., 2017. Bringing habits and
emotions into food waste behaviour. Resources, Conservation and Recycling, 125, pp.107-
114.

Sagheb, A., Vafaeihosseini, E. and Ramancharla, P.K., 2011, March. The role of building
construction materials on global warming: lessons for architects. In National Conference on
Recent Trends in Civil Mechanical Engineering.

Saleh, R.M. and Al-Swidi, A., 2019. The adoption of green building practices in construction
projects in Qatar: a preliminary study. Management of Environmental Quality: An
International Journal.

Saleh, R.M., Anuar, M.M., Al-Swidi, A.K. and Omar, K., 2020. The effect of awareness,
knowledge and cost on intention to adopt green building practices. International Journal of
Environment and Sustainable Development, 19(1), pp.33-58.

Schultz, P.W. and Oskamp, S., 1996. Effort as a moderator of the attitude-behavior relationship:

General environmental concern and recycling. Social psychology quarterly, pp.375-383.

Schwartz, S.H., 2012. An overview of the Schwartz theory of basic values. Online readings in
Psychology and Culture, 2(1), pp.2307-09109.

Sekaran, U. and Bougie, R., 2016. Research methods for business: A skill building approach. John

Wiley & Sons.

Serpell, A., Kort, J. and Vera, S., 2013. Awareness, actions, drivers and barriers of sustainable
construction in Chile. Technological and Economic Development of Economy, 19(2), pp.272-
288.

Shan, M. and Hwang, B.G., 2018. Green building rating systems: Global reviews of practices and
research efforts. Sustainable cities and society, 39, pp.172-180.

Sharma, M., 2018. Development of a ‘Green building sustainability model’for Green buildings in
India. Journal of cleaner production, 190, pp.538-551.

Sheatsley, P. B. 1983. Questionnaire construction and item writing. Handbook of survey
research, 4(1), 195-230.

Shi, Q., Zuo, J., Huang, R., Huang, J. and Pullen, S., 2013. Identifying the critical factors for green
construction—-an empirical study in China. Habitat international, 40, pp.1-8.

Singh, A.K. and Bansal, M., 2012. Green marketing: a study of consumer attitude & environmental
concern. Indian journal of Commerce, 65(2), pp.273-283.

Sohail, M. and Qureshi, M.U.D., 2011. Energy-efficient buildings in Pakistan. Science Vision, 16,
pp.27-38.

Soper, D.S. 2022. A Priori Sample Size Calculator for Structural Equation Models [Software],

http://www.danielsoper.com/statcalc.

Suki, N.M. and Suki, N.M., 2015. Consumers’ environmental behaviour towards staying at a green
hotel: Moderation of green hotel knowledge. Management of Environmental Quality: An
International Journal.

Tajfel, H. and Turner, J.C., 2004. The social identity theory of intergroup behavior. In Political
psychology (pp. 276-293). Psychology Press.

Tan, C.S., Ooi, H.Y. and Goh, Y.N., 2017. A moral extension of the theory of planned behavior to
predict consumers’ purchase intention for energy-efficient household appliances in
Malaysia. Energy Policy, 107, pp.459-471.


https://doi.org/10.1108/CI-04-2023-0074

Citation: Siddiqui, R.A., Adamu, Z., Ebohon, O.J. and Aslam, W. (2024), "Factors affecting intention to
adopt green building practices: a journey towards meeting sustainable goals", Construction Innovation, Vol.
ahead-of-print No. ahead-of-print. https://doi.org/10.1108/CI-04-2023-0074

Tan, Y., Shen, L. and Yao, H., 2011. Sustainable construction practice and contractors’
competitiveness: A preliminary study. Habitat international, 35(2), pp.225-230.

Tarkiainen, A. and Sundqvist, S., 2005. Subjective norms, attitudes and intentions of Finnish
consumers in buying organic food. British food journal.

Tran, Q., 2021. Using PLS-SEM to analyze challenges hindering success of green building projects
in Vietnam. Journal of Economics and Development.

Tseng, M.L., Li, S.X., Lin, CW.R. and Chiu, A.S., 2023. Validating green building social
sustainability indicators in China using the fuzzy delphi method. Journal of Industrial and

Production Engineering, 40(1), pp.35-53.

Valle, G. 2023. 11 most common sustainable building practices. Available at: 11 Most Common

Sustainable Building Practices - BuilderSpace accessed on: 6" September, 2023

Varshneya, G., Pandey, S.K. and Das, G., 2017. Impact of social influence and green consumption
values on purchase intention of organic clothing: a study on collectivist developing economy.
Global Business Review, 18(2), pp.478-492.

Waheed, A., Fischer, T.B. and Khan, M.l., 2021. Climate Change Policy Coherence across
Policies, Plans, and Strategies in Pakistan—Implications for the China—Pakistan Economic
Corridor Plan. Environmental Management, 67(5), pp.793-810.

Wang, W., Zhang, S., Su, Y. and Deng, X., 2018. Key factors to green building technologies
adoption in developing countries: the perspective of Chinese designers. Sustainability, 10(11),
p.4135.

Waris, 1., and W. Ahmed. 2020. Empirical evaluation of the antecedents of energy-efficient home
appliances: Application of extended theory of planned behavior. Management of
Environmental Quality: An International Journal 31 (4):915-30. doi:10.1108/MEQ-01-2020-
0001.

Wu, R., 2016. Green buildings and green users: an assessment of using green building
environments to communicate sustainability to users. Michigan State University.

Wu, Z., Jiang, M., Cai, Y., Wang, H. and Li, S., 2019. What hinders the development of green
building? An investigation of China. International Journal of Environmental Research and
Public Health, 16(17), p.3140.

Xie, X. and Gou, Z., 2020. Obstacles of implementing green building in architectural practices. In
Green Building in Developing Countries (pp. 33-47). Springer, Cham.

Yazdanpanah, M., Komendantova, N. and Ardestani, R.S., 2015. Governance of energy transition
in Iran: Investigating public acceptance and willingness to use renewable energy sources
through socio-psychological model. Renewable and Sustainable Energy Reviews, 45, pp.565-
573.

Yildirim, E., Sukruoglu, D. and Aslan, A., 2014. Energy consumption and economic growth in the
next 11 countries: The bootstrapped autoregressive metric causality approach. Energy
Economics, 44, pp.14-21.

Zhang, B., Wang, Z. and Lai, K.H., 2015. Mediating effect of managers' environmental concern:
Bridge between external pressures and firms' practices of energy conservation in China.
Journal of Environmental Psychology, 43, pp.203-215.

Zhang, L., Chen, L., Wu, Z., Zhang, S. and Song, H., 2018. Investigating young consumers’
purchasing intention of green housing in China. Sustainability, 10(4), p.1044.

Zimmer, M.R., Stafford, T.F. and Stafford, M.R., 1994. Green issues: dimensions of
environmental concern. Journal of business research, 30(1), pp.63-74.



https://doi.org/10.1108/CI-04-2023-0074
https://www.builderspace.com/11-most-common-sustainable-building-practices
https://www.builderspace.com/11-most-common-sustainable-building-practices

Citation: Siddiqui, R.A., Adamu, Z., Ebohon, O.J. and Aslam, W. (2024), "Factors affecting intention to
adopt green building practices: a journey towards meeting sustainable goals", Construction Innovation, Vol.
ahead-of-print No. ahead-of-print. https://doi.org/10.1108/CI-04-2023-0074

Appendix A

GRB Practices Description

Many contractors want to design net-zero buildings in which energy
consumption equals energy output. This type of building project
reduces carbon emissions, water use, and landfill waste.
Net-Zero Buildings Building a net-zero building usually requires on-site and off-site
renewable energy generation. Popular on-site generation methods
include wind turbines, solar water heating, and photovoltaics. Off-
site solutions include enormous wind farms, solar, geothermal, and
hydropower projects.
Improving infrastructure to withstand extreme weather and natural
calamities is a top green initiative. Developers are still looking for

Climate Resiliency ways to design stronger frames and boost weather resistance to
reduce weather damage and insurance costs like flood and fire
claims.

The global Green Star certification supports environmentally
friendly integrated building designs. An independent panel of

Green Star Certification sustainability specialists rates a contractor's building or project after
certification. This ranking verifies a building or community project's
sustainability.

LEED, the most popular sustainability certification system, certifies

LEED Certification 1.85 million square feet of building daily. Anyone can claim
sustainable building. A structured, points-based scoring system holds
builders accountable in LEED certification.

o Distributed energy systems (DES) manage generation, storage, and

Distributed Energy monitoring. Sensors, meters, and actuators allow the system to

Systems monitor a building's heating, cooling, lighting, and other systems and
recommend ways to save money and improve reliability.

Excellence in Design for Greater Efficiencies (EDGE) certification
improves energy, water, building materials, and waste efficiency in
construction. Starting with downloadable software to assess the
optimum building strategies. Panel audit the project after completion
to ensure it fulfills standards.

EDGE Certification

Alternative Building Usage of alternative building materials include grasscrete, bamboo,
Materials recycled plastic, wood, hempcrete, papercrete, engineered timber,
cob, steel frame, and insulating concrete foam.

Source: Matthews (2019)
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Appendix B

Discriminant Validity (Fornell and Larcker Criteria)

AT ENC GOSS ITA KNGP PBC SUBN
AT 0.805
ENC 0.342 0.809
GOSS 0.307 0.298 0.820
ITA 0.556 0.331 0.376 0.812
KNGP 0.261 0.197 0.163 0.210 0.764
PBC 0.539 0.286 0.314 0.665 0.294  0.754
SUBN 0.434 0.178 0.237 0.487 0.167  0.551  0.883

Note: Diagonal values are square root of AVE and off-diagonal values are correlation values.

Discriminant Validity (HTMT Ciriteria)

AT ENC GOSS ITA KNGP PBC SUBN
AT
ENC 0.469
GOSS 0.407 0.404
ITA 0.750 0.438 0.498
EK 0.383 0.331 0.251 0.311
PBC 0.702 0.360 0.396 0.853 0.399
SN 0.551 0.216 0.287 0.599 0.216 0.661

Source: Author’s Calculation
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Discriminant Validity (Cross-loadings Criteria)

AT ENC GOSS ITA KNGP PBC SUBN
ATl 0.715 0.261 0.158 0.441 0.170 0.342 0.293
AT3 0.844 0.316 0.283 0.500 0.202 0.475 0.376
ATS 0.848 0.244 0.291 0.396 0.258 0.474 0.374
EC1 0.297 0.782 0.246 0.239 0.166 0.207 0.153
ENC3 0.257 0.840 0.219 0.322 0.107 0.265 0.180
ENC5 0.287 0.804 0.270 0.222 0.228 0.212 0.084
KNGP1 0.183 0.213 0.067 0.144 0.722 0.157 0.168
KNGP2 0.215 0.202 0.252 0.210 0.744 0.217 0.055
KNGP4  0.202 0.064 0.069 0.136 0.822 0.285 0.157
GOSS1  0.273 0.265 0.817 0.371 0.152 0.262 0.238
GOSS2  0.240 0.270 0.806 0.268 0.133 0.206 0.165
GOSS3  0.240 0.200 0.837 0.276 0.116 0.298 0.173
PBC1 0.449 0.174 0.237 0.443 0.177 0.723 0.498
PBC2 0.513 0.231 0.165 0.527 0.279 0.775 0.468
PBC3 0.376 0.186 0.219 0.451 0.305 0.730 0.331
PBC4 0.398 0.216 0.273 0.543 0.189 0.801 0.452
PBCS5 0.303 0.263 0.287 0.532 0.163 0.737 0.337
ITAL1 0.534 0.218 0.274 0.825 0.166 0.560 0.516
ITA2 0.407 0.272 0.317 0.832 0.121 0.549 0.349
ITA3 0.401 0.325 0.330 0.779 0.228 0.508 0.303
SUBN1  0.394 0.155 0.229 0.410 0.091 0.482 0.887
SUBN2  0.424 0.185 0.147 0.443 0.084 0.444 0.885

SUBN3  0.339 0.134 0.246 0.435 0.252 0.528 0.878
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