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Abstract: In contrast to the extensive research on the impact of green buildings on character, property
values, energy efficiency, and environmental quality, less emphasis has been placed on understanding
the factors driving users’ selection of green real estate projects, an essential element for the future
business sustainability of such buildings. This study investigates the connection between various user
motivations, such as perceived usefulness, perceived usability, a sense of responsibility, awareness
of consequences, and perceived behavioral control, and their impact on Asian users” willingness to
pay for green real estate projects. These users include those who have already invested in and are
considering long-term investment in such projects. An empirical methodology, integrating these
motivations with a technology acceptance model, is proposed to assess their willingness to pay
either through renting or buying. The study applies structural equation modeling to analyze sample
data against a hypothetical model, thereby testing the hypotheses. It concludes that, in influencing
green real estate projects, the following apply: (1) perceived usefulness and perceived behavioral
control significantly shape Asian users’ attitudes towards financial commitment; (2) perceived
usability directly influences their perceived usefulness; (3) awareness of consequences acts as a
mediating factor in the relationship between perceived usability and behavioral control among these
users. Moreover, the study offers strategic design recommendations for future green real estate
projects, informed by the diverse motivational factors of Asian users, to guide their purchasing and
selection decisions.

Keywords: green building; green real estate; user research; technology acceptance model; structural
equation model; business sustainability

1. Introduction

Green building, a global architectural paradigm, emphasizes environmental stew-
ardship and resource efficiency throughout its life cycle and is gaining traction across
continents due to its universal appeal and adaptability. In addition to ensuring healthy,
comfortable, and energy-efficient spaces, this paradigm integrates green health concepts
with sustainable development principles, resonating with international initiatives like the
United Nations’ Sustainable Development Goals. In its execution, green building employs
a holistic and scientific approach, amalgamating an array of advanced technologies, includ-
ing, but not limited to, greening strategies, natural ventilation, daylighting, energy-efficient
building envelopes, solar energy exploitation, eco-friendly materials, and intelligent system
management. This convergence aims to foster a symbiotic relationship between technology
and the environment, as well as between human culture and architectural practice. Em-
phasizing a lifecycle perspective, this methodology seeks to minimize the consumption
of natural resources and adverse environmental impacts during the design, construction,
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operational, and decommissioning phases. Concurrently, it aims to amplify the wellbeing
and comfort of occupants, thereby contributing to the societal goal of sustainable develop-
ment. Contrasted with conventional real estate practices, which predominantly prioritize
cost efficiency and functionality, often at the expense of environmental considerations and
future sustainability, green real estate emerges as a paradigm of enduring commitment
to ecological stewardship and resource prudence. This sustainable approach transcends
the mere adoption of energy-efficient and eco-friendly architectural designs, material pro-
curement, and construction methodologies. It extends to a comprehensive emphasis on
the sustainability of the entire building lifecycle, encompassing judicious water manage-
ment, stringent air quality control, meticulous waste minimization, and the integration of
environmentally benign operational practices. Green real estate, therefore, represents a
holistic endeavor to harmonize human habitats with the natural environment, reflecting
a profound shift towards responsible and sustainable living spaces [1]. In the context
of a burgeoning global green economy, there is an escalating cognizance regarding the
influence of buildings on residential, commercial, and natural ecosystems. This awareness
is catalyzing a paradigm shift towards sustainable methodologies within the construction
sector on a worldwide scale [2]. Globally, nations like the United States and Germany are at
the forefront of adopting eco-friendly building technologies, establishing a precedent that
is increasingly gaining traction on a global scale. This shift, known as the “going green”
movement, is prominently featured in the global green building (GB) initiative. The GB
movement advocates for an array of strategies aimed at enhancing built environments and
reducing ecological footprints [3]. A notable example is the concept of net-zero energy
buildings (ZEB), which is gaining attention for its potential to address critical issues like
energy consumption and environmental degradation [4]. In essence, GB involves adopting
healthier and more resource-efficient methodologies in construction, renovation, operation,
maintenance, and demolition processes [5]. The term “green building” can denote either
the physical structure (noun) or the eco-friendly building approach (gerund). Particularly,
sustainable low-energy office buildings are designed to exploit their structural and physical
attributes, aiming to foster superior living and working conditions with minimal reliance
on primary energy sources [6].

The burgeoning interest in green building (GB) within Asia in recent years has sig-
nificantly propelled the region’s construction industry towards sustainable practices, con-
tributing to the global proliferation of green building rating systems. Nations such as
China, Singapore, Thailand, Japan, and South Korea have been at the forefront, vigorously
advancing national research standards in this field. Their research efforts predominantly
revolve around the development and delivery of GB programs, the intricacies of GB certifi-
cation, energy efficiency measures, and the implementation of cutting-edge technologies [7].
Most renowned green building rating systems evaluate projects against a comprehensive
set of eight categories: project management, site optimization, energy conservation, wa-
ter efficiency, material selection, management of hazardous substances and emissions,
storage, and the quality of the indoor environment [8]. Most renowned green building
rating systems, such as the Leadership in Energy and Environmental Design (LEED) in
the United States and the Building Research Establishment Environmental Assessment
Method (BREEAM) in the United Kingdom, evaluate projects against a comprehensive
set of categories [9]. These international standards have influenced Asian rating systems
and are instrumental in setting a global benchmark for sustainable construction. Building
on this momentum, these systems not only set national benchmarks but also award cer-
tifications to buildings that meet these standards. Prominent examples include China’s
Green Building Label (GBL), the Building Environmental Assessment Method (BEAM) in
Hong Kong, Japan’s Comprehensive Assessment System for Built Environment Efficiency
(CASBEE), and the Building Construction Authority Green Mark Scheme in Singapore [10].

Furthermore, the evolution of green real estate projects in Asia showcases a progres-
sion towards more mature constructions, particularly those anchored in green building
principles. A case in point is the SkyTerrace @ Dawson in Singapore. Launched in 2008 by
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the Housing and Development Board (HDB) and executed by SCDA, this initiative marked
a significant step in advancing public housing design. It incorporates key green building
elements such as green roofs, rainwater harvesting, and reuse methods [11]. However,
the focus of research has predominantly been on the architectural journey from design to
completion rather than on understanding the willingness of users to pay for green real
estate designs and the factors that influence this decision-making process.

The subtopic under “GB project delivery and development” is considered a need
for researchers to focus on. Green communities aim to conserve natural resources, but it
is still being determined whether residents have the motivation to maintain sustainable
development independently [12]. Prominent concerns within extant research investigations
involve the comparative analysis of green buildings and conventional buildings concerning
several critical aspects, including energy efficiency, water efficiency, indoor environmental
quality, thermal comfort, health, and productivity [13]. However, there is a notable gap
in research on consumer preferences for green buildings, despite numerous studies on
their impact on property values, energy efficiency, and environmental quality. This gap is
essential to address for advancing sustainability in the built environment. Green buildings
are often assessed for their environmental impact during the design, post-construction,
and occupancy phases, but these assessments typically lack empirical evidence about the
occupants’ perceptions and experiences [14].

The present study addresses an under-explored area of GB: the factors influencing
users’ choices in green real estate projects. While there has been a significant amount of
research on various aspects of green building, such as its impact on architectural character,
property value, energy efficiency, and environmental quality, this study focuses on the criti-
cally important yet relatively neglected topic of user motivation and willingness to pay for
such projects. This study integrates several established concepts and theories in technology
acceptance, motivation, and decision-making into a comprehensive framework. By incor-
porating the elements of perceived usefulness, perceived usability, sense of responsibility,
consequence awareness, and perceived behavioral control, the study provides a valuable
tool for understanding and predicting Asian user attitudes and behaviors towards green
real estate projects. The study provides a solid theoretical foundation for understanding
and predicting the attitudes and behaviors of Asian users of green real estate projects.

Therefore, this study aims to evaluate the relationship between user motivations—including
perceived usefulness, perceived usability, sense of responsibility, awareness of conse-
quences, and perceived behavioral control—and their influence on Asian users’ willingness
to invest in green real estate design. Acknowledging that investment in green real estate
encompasses both renting and buying, it is not feasible to generalize about “consumers”.
The primary focus is on individuals in Asia who have invested or are considering investing
in green real estate projects for long-term use. An empirical methodology, integrating the
technology acceptance model (TAM) with structural equation modeling (SEM), is proposed
to test the hypotheses. The study is divided into three sections: firstly, we construct a
willingness-to-pay model for green buildings based on the TPB and develop a question-
naire from the model’s assumptions. Secondly, we fit the sample data and hypothesized
model using AMOS 24.0 software, thereby establishing SEM. Lastly, we discuss the impact
of various user motivations.

2. Model Construction and Underlying Assumptions
2.1. Factors Influencing Users” Willingness to Pay

Critical success factors for achieving green buildings and green real estate can be classified
into three categories: technological, managerial, and behavioral. Behavioral and cultural
factors are also crucial to the development of green buildings [15,16]. Research endeavors
pertaining to the performance of green buildings can likewise gain valuable insights through
the adoption of a user-centric approach, which places emphasis on the assessment of user
requirements and satisfaction levels [17]. User payment intention is an integral part of the
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promotion and use of green real estate projects. If consumers do not accept green real estate
ideas, designs, and materials, achieving the desired “green effect” is problematic.

Over the recent decades, scholars both nationally and internationally have utilized classical
theories to explore factors influencing willingness to accept green buildings. A strong correlation
exists between pro-environmental attitudes and the notable “forgiveness factor” often associated
with green buildings. A study focusing on green housing in Hong Kong identified five key
factors impacting consumer decisions in the purchase of green buildings [18]. These include the
pricing of green buildings, environmental awareness, the use of green building materials and
interiors, personal green consumption habits, and income levels.

Furthermore, Berardi [19] posited that green buildings serve to address a range of
societal and economic imperatives. These include educational goals, inclusivity, community
cohesion, affordability, economic viability, local economic impact, indoor environmental
quality, cultural appreciation, and inspirational aspects. According to Tan and Goh [20],
the primary determinants shaping consumers’ inclination to acquire a green residential
property encompass their attitudes regarding green homes, perceived moral responsibilities,
environmental considerations, perceived value, self-identity perceptions, and assessments
of financial risk. Tan [21] found that households are motivated by four economic incentives:
their beliefs about green homes, a healthy and sustainable environment, energy efficiency,
and livability. Closer to the study in this paper, Liu et al. concluded that the key to promoting
green homes lies in the attitudes, subjective knowledge, and social trust of the residents.

2.2. Theory of Planned Behavior

Understanding the attitudes of potential customers towards green properties is essen-
tial, as it directly influences their intention to purchase. The theory of planned behavior
(TPB) suggests that an individual’s behavioral intention is the most immediate determi-
nant of their action [22]. Within this framework, attitude is identified as a key driver of
behavioral intention [23]. As noted by Mohd Suki [24], the attitude towards green products
significantly affects the intention to purchase them. This finding is echoed in Costa et al.’s
study [25], which found a positive correlation between attitudes towards green products
and the willingness to pay for them. Consequently, residents” attitudes towards green-
labeled real estate are likely to positively influence their behavioral intention to use these
buildings to a certain extent.

Conner and Armitage have provided both empirical and theoretical evidence for six
variables within the theory of planned behavior (TPB): belief salience measures, past behav-
iors/habits, perceived behavioral control (PBC) and self-efficacy, moral norms, self-identity,
and affective beliefs. Ajzen [26], drawing on expectation theory, developed the TPB to
elucidate the general process of individual behavioral decision-making. Attitude is regarded
as an individual’s favorable or unfavorable assessment of a specific behavior. The adoption
of green real estate is influenced by users’ behavioral intentions, which are determined
by three factors: attitudes towards green practices, subjective norms, and PBC. However,
findings in green consumption research indicate that, due to the positive externalities of
such consumption, users’ attitudes and subjective norms do not significantly impact their
intention to consume green real estate. This study aims to develop an extended model based
on the technology acceptance model, offering a more comprehensive explanation of users’
willingness to invest in green real estate projects in Asia.

2.3. Technology Acceptance Model

The technology acceptance model (TAM) [27,28] is a well-established framework for
elucidating user acceptance of information and computer technology, and is extensively
applied in interpreting the acceptance of various technological innovations. The adoption
of the theory of planned behavior (TPB) in this context is motivated by its dual importance:
it is a widely used psychological theory for predicting individual behavioral intentions,
and it is frequently cited in green consumerism research. The TPB is based on the causal
sequence of belief-attitude—intention-behavior [29].
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The TAM'’s validity and its effective explanation of end-user system usage are well
established [30]. According to the TAM, people’s beliefs about a technology’s usefulness
and usability are key predictors of their attitude toward it [31]. This attitude then determines
their intention to use the technology, which in turn influences actual usage. The model
suggests that the adoption of new technology is driven by the behavioral intention to use
it. This intention is shaped by a desire to use the technology, which is influenced by both
its perceived usefulness and usability. External factors may also affect these perceptions.
Often, the intention to use a technology or service is used as a stand-in for actual usage,
especially when direct measurement of usage is challenging [32].

In the model, “perceived usefulness” is defined as the degree to which a user believes
that a technology will provide them with economic benefits. Conversely, “perceived
usability” pertains to the ease with which an individual can use a specific technology. In
this study, “perceived usefulness” relates to a user’s view of the effectiveness or utility
of a green real estate project compared to conventional real estate. “Perceived usability”,
on the other hand, refers to the direct benefits a user perceives from owning and using
a green real estate property, such as environmentally friendly features. Therefore, this
study proposes substituting the “behavioral attitudes” component in the TPB model with
“perceived usefulness” and “perceived usability” to assess users’” willingness to invest in
green real estate projects in Asia. This modification is illustrated in Figure 1.

~ | Perceived Usability  H2 Perceived Usefulness -
H6
HS ~ Consequences H4 Sense of H3 | Willingness of
— Awareness - Responsibility i Users to Pay
.| Perceived Behavioral | __—
. Control

Figure 1. Theoretical model of the influence mechanism of users” willingness to invest in green real
estate projects.

2.4. Hypothesis of the Study

This study makes the following assumptions about the relationship between the
influencing factors of the comprehensive measurement model of users’ willingness to pay
for green real estate projects in Asia (H1-HS8 in Figure 1 represent the hypothesized paths
between the latent variables, respectively).

Perceived usefulness in this study is linked to the user experience of green real estate
projects. Perceived value (PV) is critical in shaping purchase intentions [33], and in the realm
of green purchasing, Chen and Chang [34] discovered that green PV positively influences
green purchase intentions. The technology acceptance model (TAM) posits that perceived
usefulness and perceived usability collectively form people’s attitudes towards technology
usage. These attitudes, along with perceived usefulness, affect behavioral intentions, which
in turn shape actual behavior. Perceived usefulness is also seen as beneficial at an economic
or social level, positively impacting individuals” willingness to act [35]. Existing research
has found that perceived usefulness, enjoyment, and price are the three central values
influencing the relationship with use, which is reflected explicitly in the GB domain [36].
In comparison to conventional buildings, green buildings’ thermal comfort levels have
been extensively researched, with a clear link established between comfort and satisfaction.
For a green building to exceed conventional buildings in comfort and satisfaction, it must
significantly enhance indoor environmental quality [37]. Users” beliefs about the health
benefits, quality of life improvements, cost reductions, and energy savings of green real
estate are connected to their perceptions of the project’s usefulness. As green real estate
projects are emerging technologies, their adoption depends on their perceived benefits in
production and living environments. Therefore, this study proposes Hypothesis 1.
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Hypothesis 1 (H1). Asian users’ perceived usefulness of green real estate projects positively affects
Asian users” willingness to pay for green real estate projects.

Perceived usability relates to the internal characteristics of a green real estate project.
The International Organization for Standardization’s ISO 9241-11 guideline [38] defines
“Usability” as “the extent to which a given user can use the product to achieve specific
effectiveness, efficiency, and satisfaction goals in a given usage environment”. The theory
of planned behavior (TPB) operates on the foundational premise that behavioral intention
serves as the primary predictor of actual behavior. Behavioral intentions, characterized by
the willingness to accept specific actions, are in turn influenced by a composite interplay
of individuals’ attitudes and perceived usefulness [39]. In a broader context, usability is
intrinsically linked to user engagement [40]. For instance, Kibert [41] has advocated for
the incorporation of certain standard design elements in green properties, such as natural
ventilation, the use of low-toxicity décor and furnishings, enhanced natural daylighting
for superior lighting quality, operable windows, fans to facilitate personal control over
environmental conditions, and mitigation of exposure to outdoor sounds. These design
features not only augment the overall user experience but also contribute positively to user
willingness and the time spent using the property, consequently enhancing its usability. The
extent to which users take notice of and engage with these features within green real estate
projects is a matter that pertains to their perceived usability of such projects. Therefore, this
study proposes Hypothesis 2.

Hypothesis 2 (H2). Asian users’ perceived usability of green real estate projects positively affects
the perceived usefulness of green real estate projects.

A sense of responsibility among users is linked to their environmental perception and
awareness. Social identity theory [42] lays the foundation for understanding the positive
relationship between the degree of environmental concern in individuals and their willing-
ness to spend more on green initiatives. Perceived morals (PMs), also known as personal
norms or ethical codes, refer to an individual’s judgment about the moral rightness or
wrongness of performing a certain behavior [43]. This means that individuals may feel a
moral duty to act in specific ways when faced with ethical decisions. Growing environmen-
tal awareness has led to increased interest in green consumption, significantly enhancing
the market value of green products. Liu et al. [44] have underscored the importance
of including perceived moral obligations in the TPB framework, particularly regarding
sustainable building practices. Chen and Tung [45] argued that perceived moral obliga-
tion positively affects consumers’ tendencies to choose eco-friendly buildings. Similarly,
Barbarossa and Pelsmacker [46] demonstrated the positive impact of moral obligation
on consumers’ willingness to buy eco-friendly products. Furthermore, according to the
normative activation theory (NAT) [47], individuals are more likely to opt for environ-
mentally responsible products if they feel a sense of duty in their decision-making. The
stronger the sense of environmental responsibility in individuals, the more likely they are
to invest in eco-friendly real estate, even if it means incurring additional costs. Hence, an
increased sense of responsibility is likely to positively influence an individual’s willingness
to financially support green real estate projects.

Hypothesis 3 (H3). Asian users’ awareness of an environmental sense of responsibility positively
influences Asian users’ willingness to pay for green real estate projects.

Consequence awareness involves an individual’s understanding of how their actions
impact both their personal and external environments. This awareness is crucial in evaluat-
ing the significance and value of investing in green real estate projects. The construction
phase in the real estate sector is known for its high resource consumption [48]. Additionally,
concepts of benevolence and social altruism link consequence awareness beliefs to concerns
about environmental responsibility [49], establishing a connection between consequence
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awareness and environmental responsibility. Awareness of the potential impacts of one’s
actions on others moderates the relationship between ethical considerations and behavior.
The normative activation theory (NAT) posits that consequence awareness significantly
influences the attribution of responsibility [50,51]. Without an understanding of the con-
sequences of their actions, individuals may not feel responsible for those outcomes or
consider the efficacy of their actions. Therefore, the more Asian users are aware of the nega-
tive impacts of environmental deficiencies, the more likely they are to develop a personal
sense of responsibility towards the environment, influencing their attitudes and behaviors
towards green real estate.

Hypothesis 4 (H4). Asian users’ consequence awareness of green real estate projects positively
affects their sense of responsibility in green real estate projects.

Perceived behavioral control (PBC) relates to how external factors, including environ-
mental features and information interference, affect green real estate projects. It provides
a plausible explanation for the complexity of behavioral prediction [52]. Price tolerance
for PBC is a good reference point. Smith and Paladino [53] identify project cost as a crucial
factor in payment behavior, noting that price and accessibility are major barriers. Green
projects typically have higher initial costs than standard buildings, with a study showing
that “green label” condos command a 4.7% price premium [54]. Thus, it is essential to
analyze the users’ perception of control over the green project, taking into account the
diminishing influence of users on external factors such as price, location, and amenities,
which also relate to the developer’s pricing strategy. Additionally, societal and familial
information influences PBC. The perceived control of a behavior directly impacts behavioral
intention [55], highlighting how perceived constraints shape willingness to invest in green
real estate, particularly among Asian users.

Hypothesis 5 (H5). Asian users’ perceived behavioral control of green real estate projects positively
affects Asian users’ willingness to pay for green real estate projects.

Furthermore, the correlation between perceived usability, consequence awareness,
and PBC is also worth exploring. The perceived usefulness of green real estate projects
appeals to people’s perceived consequence awareness of the environment and themselves,
which means that the more people recognize the usefulness of green real estate projects,
the stronger the awareness of the consequences. At the same time, the more efficient and
effective green real estate projects are in terms of environmental protection, the more con-
sumers will recognize and avoid the negative consequences of ordinary real estate projects.
Therefore, a positive correlation exists between perceived usefulness and consequence
awareness, and Hypothesis 6 is proposed.

Hypothesis 6 (H6). Asian users’ perceived usability of green real estate projects positively affects
consequence awareness of green real estate projects.

The normative activation theory (NAT) links consequence awareness to the recognition
of negative effects on oneself or the external environment. A user’s heightened aware-
ness of consequences increases their likelihood to invest in green real estate projects and
strengthens their perceived behavioral control (PBC) over these projects. Concurrently, the
stronger a user’s perceived behavioral control is in using and purchasing green real estate,
the greater their desire for others to adhere to environmental protection rules, fostering a
better ecological environment. Consequently, Hypothesis 7 is proposed.

Hypothesis 7 (H7). Asian users’ consequence awareness of green real estate projects positively
affects their perceived behavioral control of green real estate projects.
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Users also consider the health benefits of long-term residence in green real estate com-
pared to standard real estate. Based on the research showing that green buildings have led
to improvements in users” health and productivity levels [56,57], the personal benefits of
holding a green real estate project for an extended period deserve to be taken into account.
Popescu et al. [58] additionally posit that energy retrofit measures in green real estate yield
advantages that extend beyond enhanced energy efficiency. These measures can also augment
the property’s intrinsic value, thereby facilitating a reduction in the investment payback period
associated with energy efficiency enhancements. Therefore, perceived usability should have a
role in PBC, but it needs to be directly realized. The analysis of mediating effects is imperative
for assessing both the presence of a variable’s mediating role and the extent to which it fulfills
this role. Baron and Kenny’s [59] causal step approach has been used to test for mediating
effects. The independent variable (perceived usability) influences the dependent variable
(PBC) through the mediator variable (perceived awareness of consequences), which represents
a non-zero mediation effect, and therefore Hypothesis 8 is proposed.

Hypothesis 8 (H8). The perceived usability of green real estate projects by Asian users influences
their perceived behavioral control through consequence awareness to create a mediating effect.

3. Methods
3.1. Questionnaire Design

This study used a quantitative pairwise research methodology to develop a question-
naire for measuring the willingness to pay of Asian users for green real estate design by
reviewing the experience in related literature. The questionnaire consists of two parts.
Part 1 investigates the demographic information of the respondents. Part 2 collects data
on respondents’ willingness to pay, perceived usefulness, perceived usability, sense of re-
sponsibility, consequence awareness, and perceived behavioral control. Respondents were
asked to rate these items. Each item was rated using a five-point Likert scale (1: strongly
disagree, 2: disagree, 3: neither agree nor disagree, 4: agree, and 5: strongly agree).

Specifically, the questionnaire questions were adapted from previous literature, for
example, the research questions on perceived usefulness were set regarding the User
Experience Usability Metrics (UMUX) [60] and the UMUX-LITE based on factor and item
analysis [61]; perceived usefulness research questions were set concerning the computer
system usability questionnaire (CSUQ) [62] and the system usability scale (SUS) [63]. The
sources of the scales are presented in Table 1. The questionnaire was considered by five
experts with more than five years of experience in the real estate development and market
management industry. The specific questionnaire can be found in Appendix A.

Table 1. Definition of variables and sources of reference scales.

Research Operability Reference
Variable Definition Scale
Willingness of Asian users willing to rent Kang et al. [64]
Users to Pay or buy green real estate projects. Ajzen and Driver [65]
Perceived Asian users perceive green real estate programs Lewis et al. [61]
Usefulness as useful based on user experience. Finstad [60]
Perceived B oen vl eeate projss Lewis 2]
Usability based on their internal characteristics. Brooke [63]
Sense of Asian users are environmentally re.sp(?nmble Taufique et al [66]
Responsibility and considerate of the green credibility of Kaiser et al. [67]
P their real estate brands. '
Consequences Asian users perceive the significance Hansla et al. [49]

and value of behavior in the future
Awareness ¢ . . Schwartz [51]
rom a personal and social perspective.
The extent to which Asian users are confronted with
Perceived Behavioral the consideration of external factors Terry and O’Leary [68]
Control and the degree to which they are disturbed by Ajzen and Madden [55]

external information about green real estate.
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3.2. Research Methodology

Since the 1980s, structural equation modeling (SEM) has been used in a wide range of
research areas and is effective in psychological and behavioral research [69]. SEM serves
as a pivotal analytical technique for investigating the connections between latent and
observable variables through the examination of collected data. It stands as a vital tool
for delineating the relationships among pivotal factors. Moreover, SEM finds extensive
utility in the realm of multivariate data analysis, addressing the limitations inherent in
conventional statistical methods. Consequently, this study employed SEM as the analytical
approach to assess H1-H7.

This study utilized SPSS 28.0 and AMOS 24.0 software to conduct structural equa-
tion modeling (SEM) analysis to test the hypotheses within the theoretical framework.
SEM, a widely accepted multivariate analysis technique in the fields of psychology
and behavioral research, was chosen for its appropriateness, as endorsed by Hoyle [70].
SEM offers distinct advantages for this research: firstly, it accommodates both latent
and observed variables, aligning with the variables under investigation; secondly, it
integrates factor and path analyses, facilitating a comprehensive examination of the
proposed integrated framework. Furthermore, SEM serves a dual purpose, functioning
as a tool for assessing measurement scale reliability and validity in its measurement
modeling component and as a means for hypothesis testing in its structural modeling
component.

Meanwhile, mediation modeling is an essential research approach for exploring the
impact of mediating variables on the relationship between independent and dependent
variables [71]. This methodology is grounded in the foundational premise that the inde-
pendent variable exerts its influence on the dependent variable through an intermediary
variable. The evaluation of the mediation model commonly involves the utilization of the
bootstrap sampling method, which is a non-parametric statistical technique utilized for esti-
mating the distribution, standard error, and confidence interval of a statistical measure [72].
Accordingly, this study will employ the mediation model to investigate the hypothesis
denoted as HS.

3.3. Data Collection

The questionnaire was distributed through two channels. The first was an online
survey using a “snowball” sampling method, whereby a link to the questionnaire was
sent to users aged 18 and over through WeChat, Line, Kakao, and other Asian online plat-
forms, which basically guaranteed that the respondents would be from Asian countries.
At first, respondents were randomly selected based on social media. The respondents
subsequently disseminated the questionnaire to additional individuals who met the
broader criteria of the sample, including their acquaintances and family members. This
method ensures the sample’s characteristics, but the recovered questionnaires’ utilization
rate is low.

The second survey method was to distribute the questionnaire through various real
estate forums and online through social media platforms and agencies in different Asian
countries. The questionnaire survey method, while affording a reasonable degree of
control over the sample, is characterized by its time-intensive nature and demands for
additional effort. Consequently, this study adopted a hybrid approach, combining both
survey methods.

In the questionnaire, all participants were explicitly apprised of the survey’s objectives
and the policy equating lease and purchase rights, which served as a proxy for user
intention to pay. Subsequently, respondents proceeded to complete the questionnaire after
providing their informed consent to participate in the research.
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The survey lasted three months, from July 2023 to October 2023, and covered people
of different genders, ages, and educational backgrounds, most of whom were potential
users. They all came from China, Korea, Singapore, Thailand, Japan, and other Asian
countries. In this study, 500 self-administered questionnaires distributed online resulted
in 385 completed questionnaires (77% response rate). In the data screening phase, the
standard deviation for the scores across 33 items was computed, and questionnaires
displaying a standard deviation of 0 or containing incomplete data were omitted from
the dataset. Subsequently, 356 questionnaires remained eligible for inclusion in the final
data analysis. Kline [73] suggested that the sample size must be at least ten times each
item’s size. With 33 items in this study, the sample size needed to be at least 330, thus
meeting the requirement.

3.4. Measurement Model
3.4.1. Reliability Analysis

Reliability analysis pertains to the extent of consistency observed in various test mea-
surements. In academic research, Cronbach’s alpha is the predominant method employed
to assess internal consistency. The « coefficient’s range spans from 0 to 1, with higher
values indicating stronger internal consistency within the scale [74]. If the « coefficient is
more significant than 0.7, then the analysis is highly reliable [75]. In this study, SPSS 28.0
software was used for the reliability test. The Cronbach’s alpha coefficients for the variables
ranged from 0.917 to 0.93, as shown in Table 2. The overall Cronbach’s alpha coefficient of
the questionnaire was 0.920, which met the overall and local requirements, indicating that
the questionnaire had satisfactory reliability.

Table 2. Reliability analysis.

Variable Cronbach’s Alpha N of Items
Perceived Usefulness PUF 0.917 5
Perceived Usability PUA 0.915 5
Sense of Responsibility SR 0.919 5
Consequence awareness CA 0.907 5
Perceived Behavioral Control PBC 0.935 5
Willingness of Users to Pay wupr 0.929 5

3.4.2. Validation Factor Analysis

The goodness-of-fit test is a statistical procedure employed to assess whether the
sample data align with the expected normal distribution [76]. It is also a statistical method
of making inferences about observations to determine whether the sample group is truly
representative of the whole population [77]. Therefore, they determine the relationship
between actual and predicted values in the model. From Table 3, it can be seen that
CMIN/DF is 1.478, which is less than the criterion of below 3. Meanwhile, TLI and CFI
meet the criterion of 0.9 or more, and RMSEA is 0.037, which is less than 0.08. Each fitting
indicator meets the general research criteria, so this model has a good fit.

Table 3. Goodness-of-fit test results.

CMIN DF CMIN/DF TLI CFI RMSEA
709.344 480 1.478 0.972 0.975 0.037

A survey questionnaire is designed to facilitate measurements of adequate validity,
enabling the derivation of meaningful conclusions. Enhanced validity levels correspond
to heightened survey authenticity, as highlighted by Taherdoost [78]. Validity assessment
primarily encompasses content and structural validity, with the latter encompassing
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convergent and discriminant validity. To enhance the questionnaire’s validity assessment,
this study employs AMOS 24.0 to perform a confirmatory factor analysis rooted in
exploratory factor analysis. This analysis evaluates the scale’s validity through measures
such as composite reliability (CR) and average variance extracted (AVE), as proposed
by Bagozz [79]. As can be seen from Table 4, the standardized factor loadings of each
measure were more significant than 0.6 or more. All CR scores were greater than the
threshold value of 0.70 [80], and AVE was more significant than 0.5, indicating good
convergent validity.

Table 4. Convergent validity test results.

Estimate CR AVE
PUF1 — PUF 0.912 0.919 0.696
PUF2 — PUF 0.806
PUF3 — PUF 0.776
PUF4 — PUF 0.839
PUF5 — PUF 0.832
PUA1 — PUA 0.750 0.917 0.689
PUA2 — PUA 0.842
PUA3 — PUA 0.778
PUA4 — PUA 0.877
PUA5 — PUA 0.893
SR1 — SR 0.763 0.921 0.701
SR2 — SR 0.758
SR3 — SR 0.885
SR4 — SR 0.859
SR5 — SR 0.908
CA1l — CA 0.858 0.909 0.667
CA2 — CA 0.769
CA3 — CA 0.832
CA4 — CA 0.781
CA5 +— CA 0.839
PBC1 — PBC 0.861 0.941 0.761
PBC2 — PBC 0.830
PBC3 — PBC 0.887
PBC4 — PBC 0.927
PBC5 — PBC 0.853
WUP1 — WUP 0.848 0.930 0.627
WUP2 — WUP 0.823
WUP3 — WUP 0.689
WUP4 — WUP 0.748
WUP5 — WUP 0.893
WUP6 — WUP 0.810
WuUP7 — WUP 0.712
WUPS8 — WUP 0.790

3.4.3. Correlation Analysis and Differential Validity

In the preceding section, we established the structure of dimensions and their associ-
ated items via validity and reliability analyses. The dimension scores were computed as
the average of the scores from the questions within each respective dimension, followed
by the execution of correlation analysis. Correlation analysis primarily serves to examine
the relationships between variables. The correlation coefficient’s range falls between —1
and 1, where a larger absolute value signifies a more pronounced association between the
variables.

In assessing discriminant validity, the comparison involved examining whether the
square root of the AVE for a specific construct exceeded the correlations between that
construct and others. When the square root of the AVE of a construct surpassed the non-
diagonal elements within the corresponding rows and columns of the correlation matrix,
it indicated that the indicator was more closely associated with that particular construct
than with others. As demonstrated in Table 5, the diagonal entries are represented in bold
and signify the square root of the AVE. Given that all diagonal entries are greater than the
non-diagonal entries, it suggests that discriminant validity is adequately established for all
constructs.



Buildings 2024, 14, 349 12 of 23
Table 5. Correlation analysis and differential validity test results.
Correlations
PUF PUA SR CA PBC wWuUP
PUF 0.834
PUA 0.597 ** 0.830
SR 0.211 ** 0.205 ** 00.837
CA 0.401 ** 0.420 ** 0.043 0.817
PBC 0.494 ** 0.401 ** 0.288 ** 0.464 ** 0.872

WUP 0.367 ** 0.405 ** 0.145 ** 0.387 ** 0.334 ** 0.792

** Correlation is significant at the 0.01 level (2-tailed).

The above questionnaire’s reliability and validity analysis showed that the ques-
tionnaire’s reliability, validity, and correlation are good enough for structural equation
modeling.

4. Results
4.1. Descriptive Statistical Analysis

This study’s intended participants were prospective buyers of environmentally friendly
residential properties in the Asian region who were aged 18 or older. To ensure the ac-
curacy of the questionnaire and to address any potential issues related to wording and
measurement, a pre-test was administered to a sample of 30 respondents before the main
data collection phase. It is important to note that the results from the pre-test were not
included in the final sample size used for analysis.

The gender distribution of participants was 150 (42.1%) males and 206 (57.9%) females.
The user group was concentrated in the 30-39 (34%) and 4049 (27%) age ranges. Regarding
property ownership, 75.0% of respondents currently own property, while 25.0% do not.
The percentage of respondents with experience purchasing green real estate is 36.8%. Out
of the total number of respondent users, eight have not used property due to living in
self-built houses in the countryside for a long time or not generating commercial activities.
The number of users with experience using a green property was a pleasant surprise at
69.9%. For more information, see Table 6’s respondents’ profiles.

Table 6. Basic data statistics.

Basic Data Statistics Frequency Percentage
Gender Male 150 42.1%
Female 206 57.9%
Age 18-29 50 14.0%
30-39 121 34.0%
40-49 96 27.0%
50-59 57 16.0%
60 years and over 32 9.0%
Educational Background High school diploma 50 14.0%
Bachelor degree 136 38.2%
Master’s degree 92 25.8%
Doctor’s degree 64 18.0%
Other 14 3.9%
Green Real Estate Homeownership Have not purchased any real estate 89 25.0%
Purchased only regular real estate 136 38.2%
Purchased only green real estate 28 7.9%
Purchased both regular and green real estate 103 28.9%
Use of Green Real Estate Have not used any real estate 8 2.2%
Used only ordinary real estate 99 27.8%
Used only green real estate 61 17.1%

Used both regular and green real estate 188 52.8%
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4.2. Structural Equation Modeling (SEM)

SEM is a statistical approach employed to examine the interrelationships among vari-
ables by utilizing their covariance matrices. It utilizes a posteriori reasoning to formulate a
model that resembles prior research findings. Once the model is established, its viability is
assessed through an evaluation of its overall fit and the significance of individual paths
within the model. Subsequently, the influence of independent variables on the dependent
variable is systematically determined.

Before the empirical test, the structural equation model was constructed, and then
AMOS 24.0 was used to perform the calculations using the maximum likelihood method
to obtain Figure 2 and Table 7. The goodness of fit was tested according to the criteria
of the previous studies [81]. The goodness-of-fit index quantifies the level of congruence
between the postulated theoretical model and the empirical data. A higher goodness-of-fit
score signifies a greater alignment between the theoretical model and the observed data,
as articulated by Hatcher and O’Rourke in 2013 [82]. From Table 7, it can be seen that the
CMIN/DF is 1.718, which is less than the standard of less than 3; the TLI and CFI are both
above the standard of 0.9; and the RMSEA is 0.045, which is less than the standard of 0.08.
The model fitting indexes satisfy the independent level of recommended fitting and the
combination rule, so they have favorable fitting ability and excellent fitness.

) @ ® @O ®

D, 084

Ce8) .78 PUA [Purt ][ PUF2 |[ PUF3 ][ PUF4 ][ PUF5 |

Ceo [ PUA4 g:z 064 09108\ 0.78/ 0.84/0.8

Ca10

@ N . @

@—[cn ol G @

Gt 00 (o ()

C19) | sr1 ]| sr2 |[ SR3 || SR4 || SR5 | < @
0s2 @663 é) (wur) L ©

(22— PBC2 Je-83 v 1§ S

G o Eppe (a3

@D "

Ce2s)—[ PBCS

Figure 2. Structural equation modeling.

Table 7. Measurement model fit indices.

CMIN DF CMIN/DF TLI CFI RMSEA

838.616 488 1.718 0.958 0.961 0.045

4.3. Model Evaluation

Path coefficients represent standardized iterations of linear regression weights and are
employed in SEM to explore potential causal connections among statistical variables [83].
Standardized path coefficients are computed by multiplying the cyclic coefficients with
the standard deviations of the corresponding predictor variables, enabling comparisons
to assess the relative impact of these variables within the regression model. Alongside
standardized path coefficients, studies typically report the p-value for the path coefficient
test to ascertain its statistical significance. From Table §, it can be obtained that, in H1-H?7,
CA is not significant for SR (CR = 1.203, p = 0.229 > 0.05) and SR is not significant for
WUP (CR = 0.61, p = 0.542 > 0.05). As a result, hypotheses H3 and H4 were not valid.
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Comparatively, the other paths have p < 0.05, and the standardized path coefficients are
positive. Thus, H1, H2, H5, H6, and H7 all have significant positive effects [84], and the
hypothesis is valid.

Table 8. Path coefficients.

STDEstimate Estimate S.E. C.R. 4

CA +— PUA 0.482 0.575 0.069 8.297 A

PUF +— PUA 0.643 1.045 0.092  11.377 o
SR — CA 0.069 0.075 0.062 1.203 0.229

PBC — CA 0.523 0.663 0.069 9.575 ot

WuP — PUF 0.314 0.231 0.04 5.735 ot
WuP — SR 0.032 0.029 0.048 0.61 0.542

wupP — PBC 0.208 0.164 0.042 3.872 o

< 0.001.

4.4. Mediation Effect Test

This study systematically examined the mediating effect of perceived usability on
perceived behavioral control by Asian users of green real estate projects using the bootstrap
sampling method (Table 9). After 5000 iterations of sampling using the bootstrap sampling
method, whether the 95% confidence interval of bias-corrected contained 0 was observed to
determine whether the indirect effect was significant. Based on the results of the analysis, it
can be seen that the value of the indirect effect of PUA on PBC through CA is 0.252, and the
95% confidence interval does not contain 0, indicating that CA as a mediating variable has
a mediating effect in the relationship of PUA on PBC.

The obtained p-value of 0.000 falls below the conventional significance threshold of
0.05 for mediation effects, underscoring the statistical significance of the mediating effect,
denoted as (PUA—CA—PBC) within this study. This underscores the central role played
by the mediating variable (CA) in elucidating the association between the independent
variable (PUA) and the dependent variable (PBC). Therefore, HS8 is valid.

Table 9. Mediation effect test results.

STD.Estimate Lower Upper p
PUA— CA—PBC 0.252 0.180 0.327 0.000

4.5. Hypothesis Verification

This study aims to establish a theoretical framework of the factors influencing users’
willingness to pay for green real estate projects and to draw conclusions by identifying the
key factors influencing users’ willingness to pay for green real estate through structural
equation modeling to provide reference design suggestions for future green real estate
project development and design. In the validation analysis of the structural equation model
and the experimental results, it was found that the relationship of the theoretical model
based on the mechanism of influencing the users’ willingness to pay for green real estate
projects supported six out of eight hypotheses and did not have a significant positive effect
on two hypotheses. The results are shown in Table 10.

This allows for the verification of H1, suggesting that Asian users’ perceived usefulness
of green real estate projects positively affects Asian users” willingness to pay for green real
estate projects. H2 can also be validated to show that Asian users’ perceived usability of
green real estate projects positively affects the perceived usefulness of green real estate
projects. H5 is also valid, which implies that Asian users’ perceived behavioral control of
green real estate projects positively affects Asian users” willingness to pay for green real
estate projects. H6 can be validated to show that Asian users’ perceived usability of green
real estate projects positively affects consequence awareness of green real estate projects.
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H?7 is also valid, which means that Asian users’ consequence awareness of green real estate
projects positively affects perceived behavioral control of green real estate projects. H8
establishes that Asian users’ perceived usability of green real estate projects has a mediating
effect on perceived behavioral control, and consequence awareness serves as a mediating
variable.

Table 10. Verification results of hypotheses.

Hypothesis Content Result

Asian users’ perceived usefulness of green real estate projects positively

Hypothesis 1 (H1 Valid
ypothesis 1 (H1) affects Asian users’ willingness to pay for green real estate projects. a
Hypothesis 2 (H2) Asian users per.celved usability of green real estate pr().]ects positively Valid
affects the perceived usefulness of green real estate projects.

Hypothesis 3 (H3) .Asmn users a.warenesz,; of. an environmental sense of respon51b111t).7 positively Invalid
influences Asian users’ willingness to pay for green real estate projects.

Hypothesis 4 (H4) ASlél’.l users’ consequience awareness of.g.rejenlreal estate projects ' Invalid
positively affects their sense of responsibility in green real estate projects.
Asi ’ i havioral 1 of 1 j

Hypothesis 5 (H5) 51:?11‘1 users percelv'ed be aV,IOI‘%l .COI'ltI'O of green real estate projects ' Valid
positively affects Asian users’ willingness to pay for green real estate projects.

Hypothesis 6 (H6) ASI&.II.I users’ perceived usability of green real estate projects . Valid
positively affects consequence awareness of green real estate projects.

Hypothesis 7 (H7) Asian users’ consequence awareness of green real estate projects Valid

positively affects their perceived behavioral control of green real estate projects.

The perceived usability of green real estate projects by Asian users
Hypothesis 8 (H8) influences their perceived behavioral control through consequence Valid
awareness to create a mediating effect.

In contrast, H3 does not hold, indicating that awareness of environmental responsi-
bility among Asian users does not have a positive influence on the willingness of Asian
users to pay for green real estate projects. H4 is invalid, indicating that Asian users’ aware-
ness of the consequences of green real estate projects does not positively influence the
accountability of green real estate projects.

Figure 2 shows that, among the key influencing factors, perceived usefulness is
weighted more heavily, suggesting that Asian users value the long-term benefits to physical
and mental health and experience when paying for green real estate projects. Real estate de-
velopers should thoroughly consider this factor. In addition, perceived behavioral control
is another factor valued by Asian users, indicating that users are less likely to be influenced
by external factors when paying for green real estate. Property developers should also take
full advantage of this factor to realize the commercial sustainability value of green real
estate projects.

5. Discussion

A growing body of research focuses on users” and potential users’ perceptions, at-
titudes, and acceptance of green real estate and buildings. Nevertheless, few empirical
studies have linked them to user motivation. To address this issue, this study focuses on the
relationship between users’ motivational factors (perceived usefulness, perceived usability,
sense of responsibility, consequence awareness, and perceived behavioral control) and the
quantitative relationship between users’ intention to pay for green real estate design in Asia,
with two main results. One result is that including perceived usefulness, perceived usability,
and perceived behavioral control in the original TAM is meaningful in explaining users’
attitudes toward green real estate and willingness to pay for green real estate. Another
result is that, although consequence awareness, mediated by a sense of responsibility, does
not correlate with users” willingness to pay for green real estate, consequence awareness
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can be the basis for a correlation between perceived usability and perceived behavioral
control. They can provide factor-specific theoretical and empirical support for the future
promotion of green real estate projects in Asia.

Perceived usability and perceived usefulness are mutually reinforcing processes and
critically impact Asian users” willingness to pay for green real estate. Specifically, after
perceiving the usability features of a green real estate project, Asian users deepen their
understanding of the features through experiential behaviors such as living, working, and
visiting, resulting in the perception of usefulness. Similar to the findings of Alshurafat et
al. [85], the results of this study imply that perceived usability and perceived usefulness
are significant predictors of attitudes toward use and willingness to pay. As a result, Asian
users are willing to pay for green real estate based on perceived usefulness, and this further
generates the likelihood of action, which is consistent with previous research [86].

The role of perceived behavioral control on users” willingness to pay for green real
estate in Asia was also emphasized. Based on the benefits and expectations of homeowner-
ship and rental use associated with a green real estate project, users will somewhat discount
external factors, the most important of which is price. This is consistent with the results of
the current study that users can accept the premium price of green real estate, usually in the
range of 7-10% [87]. The arguments of this study are also consistent with other studies on
the role of TPB in the willingness to invest in and use green projects [88]. In addition, based
on perceived behavioral control, Asian users’ willingness to pay for green real estate will
be less affected by policies and recommendations. Portnov et al. even suggested that policy
incentives for the paying population may produce emotional and opposing responses.

Comparatively, it is essential to note that the relationship between the sense of respon-
sibility and the willingness of Asian users to pay for green real estate is not significant.
Users’ positive perceptions and attitudes towards a sense of responsibility do not neces-
sarily lead to their willingness to pay for green initiatives in real estate projects. It has
long been established that attitudes are weakly related to behavior when broad measures
of attitudes are used to predict specific behaviors [89]. Indeed, the relationship between
users’ attitudes toward social responsibility and paying behavior is complex and depends
on product quality, company motivations, and user characteristics [90,91]. Although Asian
users may be willing to pay increased costs for green real estate, other factors come into
play when paying for it, rather than being influenced by a sense of responsibility, which is
in line with Li et al.’s [92] study.

Overall, the theory and its implications, as evidenced by the data results of this study,
are threefold. Perceived usefulness and perceived behavioral control are the primary
drivers of Asian users’ attitudes toward paying behaviors in green real estate projects. This
finding emphasizes the importance of these factors in shaping user preferences and choices.
Perceived usability plays a crucial role, as it influences perceived usefulness. This highlights
the significance of ensuring that green real estate projects are user-friendly and accessible
to potential Asian users. Consequence awareness mediates between perceived usability
and perceived behavioral control among Asian users. This nuanced finding provides a
deeper understanding of how these factors interact and impact user decisions.

Furthermore, it needs to be explored that consequence awareness does not work for
the sense of responsibility but does work for perceived behavioral control. It may be
because consequence awareness is categorized into perceived consequences for the external
environment and perceived consequences for oneself. However, perceived consequences
for the external environment had less effect on the sense of responsibility. This corresponds
with Howell’s [93] suggestion that environmental values influence green consumption. In
contrast, the perceived consequences of self have a strong stimulus on the personal will of
Asian users, which can make Asian users reduce the possibility of being interfered with by
external factors, thus promoting the formation of perceived behavioral control. Meanwhile,
the source of perceived consequences is the perceived usability of Asian users based on
their knowledge of the characteristics of green real estate projects.
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6. Conclusions

Grounded in the theory of planned behavior (TPB), this investigation endeavors to
elucidate the factors propelling users’ willingness to remunerate for green real estate ven-
tures in Asia. Employing a structured questionnaire administered to 356 individuals and
subsequent analysis through structural equation modeling, this study discerns pivotal
determinants affecting users’ financial commitment, notably perceived usefulness, usability,
behavioral control, and awareness of consequences. The findings illuminate the quintessen-
tial influence of perceived usefulness and behavioral control in molding payment-related
attitudes, the foundational role of perceived usability in augmenting perceived usefulness,
and the intermediary effects of perceived usability and awareness of consequences on
behavioral control.

Moreover, the study furnishes targeted design and marketing stratagems for devel-
opers to captivate Asian clientele towards green real estate investments. Amidst a milieu
of sustainable development and corporate metamorphoses within the real estate sector,
the research underscores the necessity to transcend conventional energy conservation and
eco-friendly practices. Instead, it advocates for integrating user-centric green innovations
such as intelligent home systems and ecologically mindful interface designs. Furthermore,
the strategic infusion of culturally resonant design elements, like Feng Shui or Vastu Shastra,
is recognized as instrumental in augmenting project allure through a synthesis of effective
communication and cultural reverence.

This study contributes to the field by presenting an empirical methodology to investi-
gate users’ motivation and willingness to pay for green real estate projects. The method
combines established models, such as the TAM, with factors particularly relevant to green
real estate. This approach ensures the study’s theoretical framework is well-suited to the
research questions. In addition to the academic contribution, the study provides practical
implications by suggesting a reference design for future developers of green real estate
projects targeting Asian users. This provides actionable insights from the theoretical frame-
work and bridges the gap between academic research and practical applications in green
real estate development.

Notwithstanding its insightful contributions to understanding the fiscal propensities
towards green real estate in Asia, the study acknowledges limitations in its scope: primarily,
its focus on a subset of users either with or contemplating green investments does not
encapsulate the entire spectrum of potential users. Future inquiries should endeavor to
widen the ambit of investigation, delving into a more heterogeneous array of demographics
and locales to enrich the comprehension of user willingness to pay. This expansion will
enhance the research’s relevance and transferability. Additionally, the reliance on cross-
sectional data prompts a call for future studies to harness financial disclosures of publicly
traded entities, stock data, and national panel statistics to perpetuate and deepen the
investigative narrative. Through such an enriched lens, a more nuanced appreciation of the
global tendencies and preferences in green real estate can be achieved, furthering the quest
for sustainable development.
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Appendix A. Questionnaire

Questionnaire on Mechanisms Influencing User Willingness to Pay for Green Real
Estate Design in Asia.

The Purpose of This Research

The purpose of this study is to assess the impact of user motivation and intention
to pay for green real estate design in Asia and to examine whether purchase intention
affects their willingness to purchase these real estate projects. The target respondents of
this questionnaire are mainly those who have paid or are considering paying for green real
estate projects in Asia to use them in the long term. This study aims to sample 450 people
of different backgrounds. It is up to you to decide whether to participate or not. You can
withdraw your participation at any time without giving any reason or facing any negative
consequences.

Confidentiality

All the information that I collect about you during the course of the research will be
kept strictly confidential and will only be accessible to my supervisor and assessors of the
dissertation. Once you have given consent, any personal data to represent your credibility
as a source will be anonymized. Personal data will be held securely for the duration of this
research project and destroyed once the dissertation has been assessed.

1. Have you read the consent form and are willing to continue to participate in the
questionnaire?
Yes or no.
Before starting the questionnaire, please answer the following guiding questions:

2. Have you paid for or are you considering paying for a green real estate project and
using it for the long term in Asia?

*  Yes, please continue to answer the following questionnaire.
. No, you have finished the questionnaire.
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Questionnaire on Mechanisms Influencing User Willingness to Pay for Green Real Estate in Asia

Items Options
1 | Male ©)
Gend
ender 2 | Female ©)
1 18-29 o
2 30-39 ©
Age 3 40-49 ©)
4 | 50-59 ©)
5 | 60 years and over ©)
1 | High School Diploma ©
Personal 2 | Bachelor degree (©)
Basic Educational Background 3 Master’s degree ©)
Information 4 Doctor’s degree ©)
5 Other (@)
1 Have not purchased any real estate ©)
Green Real Estate 2 Purchased only regular real estate ©]
Homeownership 3 Purchased only green real estate ©)
4 | Purchased both regular and green real estate ©)
1 Have not used any real estate o
2 | Used only ordi 1 estat
Use of Green Real Estate Sec oy ortnaly Toa et g
3 Used only green real estate ©)
4 | Used both regular and green real estate ©)
Category Measurement items
WUPI1 | I would like to buy or rent a green real estate.
WUP2 | I would definitely buy or rent a green real estate.
WUP3 | I would make an effort to buy or rent green real estate.
WUP4 | I want to work or live in a green real estate.
Willingness of

I think it is the right choice to buy or rent a green real

Users to Pay WUP5 .
estate instead of a regular one.

WUP6 | I'm willing to raise my budget for green real estate.

I no longer consider paying for regular real estate as
opposed to green real estate.
I hope to convince family and friends to buy or rent

WUP7

WUPS8
green real estate as well.
I think buying or renting green real estate is good for my
PUF1
health.
PUF2 I think buying or renting green real estate improves my
quality of life.
Perceived PUF3 I think green real estate is more comfortable to
Usefulness experience than regular real estate.
PUF4 I think buying or renting green real estate can help me
save money on energy consumption.
PUF5 I think the user experience of green real estate was an
important factor in my choosing it.
PUAI I think buying or renting a green real estate allows access
to better environmental amenities.
Perceived I think buying or renting a green real estate allows me
Usabilit PUA2 . . o
sability to enjoy better natural light and ventilation.

©o|lo|o|o0o|l060b|©0|0|Oo0|O0|0606|0|lO0|O0|O0|0O0|O |~
©o|lo|o0o|©60|060|0©0|0O0|0O0|0O0|0|0|l0O0|0|O0|0O0|O|N
©o|lo|o0o|©0|0|0©0|0©0|0O0|0|0|O0|l0O0|O0|O0|0O0|O|w«
©o|lo|o0o|0o0|0|0O0|0©0|0O0|0O0|0|O0|l0O0|O0|O0|O0|O |
©o|lo0o|o0|0|0O0|0©0|0©0|0O0|0O0|0O0|O0O|l0O|O0O|O0|O|O |=n

PUA3 | I think buying or renting green real estate allows for
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better control of environmental conditions and exposure
to outdoor sounds.
PUA4 I think buying or re'ntiflg green‘ real estate reduces olololo]|o
exposure to harmful building materials.
PUAS I think t.he internal char.acteristics gf g.reen real estate olololo]|o
were an important factor in my choosing it.
SRI I think buy.ing or renting a green .real estate allows you to ololo|lo]|o
be responsible for your surroundings.
SR2 I bel%eve that buying or ‘r‘enting grAeen real estate can ololo|lol|e
contribute to the sustainability of society
Sense of SR3 I think bu.ying or renting a green real estate allows me ololo|lo|o
s to be a neighbor to people who are equally responsible.
Responsibility ; 1d_ like to be involved i ot
SR4 vizou ike to (? mvove. .1.n any project on | o | 51 5| g | @
environmental and social responsibility.
My knowledge and awareness of the need to protect the
SR5 environment has led me to choose to buy orrentagreen | © | © | © | © | ©
real estate.
I think green real estate has greater appreciation than
CAl ©|0|0|0]|0
regular real estate.
CA2 I think green real estate has more long-term residential ololo|lo]|o
value than regular real estate.
Consequences CA3 I be?ieive that healtl.l anfi productivity levels are enhanced ololo|lol|e
Awareness by living and working in a green real estate.
CA4 I think green real estate offers a higher return on ololo|ol|e
investment than regular real estate.
CA5 I think buying.or renting green re.al estate can bring olololo|o
long-term meaning and value to my life.
PBCI I can accept a premium over regular real estate for the olololo|o
same level of green real estate.
PBC2 Accept that lf)wering the requirements'for .amenities and olololo|o
. lots surrounding a green real estate project is acceptable.
Perceived It is acceptable to reduce the requirements for internal
Behavioral PBC3 P q . 0| 0|0|0|0O
Control factors such as house types for green real estate projects.
PBC4 I don't think buying or renting green real.estate will be olololo|o
influenced by what others recommend or discourage.
PBCS I don't th%nk b‘uying or renting a .green real .es‘tate olololo|o
property will be influenced by social views and policies.
(1: strongly disagree, 2: disagree, 3: neither agree nor disagree, 4: agree and 5: strongly agree)

References

1.

Hou, Y.; Chen, S.; Yao, Z.; Huang, Q.; Shen, X.; Cao, L.; Cheng, J.; Gui, F; Zhang, Y.; Wang, X. Green Building Consumption
Perception and Its Impact on Fitness Service Purchasing Intentions: An Extended Institutional Analysis and Development
Decision-Making Model Analysis. Buildings 2023, 13, 2536. [CrossRef]

Weniger, A.; Del Rosario, P.; Backes, ].G.; Traverso, M. Consumer Behavior and Sustainability in the Construction Indus-
try—Relevance of Sustainability-Related Criteria in Purchasing Decision. Buildings 2023, 13, 638. [CrossRef]

Lu, W,; Chen, X,; Peng, Y.; Liu, X. The effects of green building on construction waste minimization: Triangulating ‘big data’with
‘thick data’. Waste Manag. 2018, 79, 142-152. [CrossRef] [PubMed]

Li, D.H,; Yang, L.; Lam, J.C. Zero energy buildings and sustainable development implications—A review. Energy 2013, 54, 1-10.
[CrossRef]

Li, Y;; Li, M.; Sang, P; Chen, PH.; Li, C. Stakeholder studies of green buildings: A literature review. J. Build. Eng. 2022, 54, 104667.
[CrossRef]

Kozusznik, M.W.; Maricutoiu, L.P; Peir6, ].M.; Virga, D.M.; Soriano, A.; Mateo-Cecilia, C. Decoupling office energy efficiency
from employees’” well-being and performance: A systematic review. Front. Psychol. 2019, 10, 293. [CrossRef]


http://doi.org/10.3390/buildings13102536
http://dx.doi.org/10.3390/buildings13030638
http://dx.doi.org/10.1016/j.wasman.2018.07.030
http://www.ncbi.nlm.nih.gov/pubmed/30343740
http://dx.doi.org/10.1016/j.energy.2013.01.070
http://dx.doi.org/10.1016/j.jobe.2022.104667
http://dx.doi.org/10.3389/fpsyg.2019.00293

Buildings 2024, 14, 349 21 of 23

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.
22.
23.
24.
25.

26.
27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Darko, A.; Chan, A.P. Critical analysis of green building research trend in construction journals. Habitat Int. 2016, 57, 53-63.
[CrossRef]

Gou, Z,; Lau, S.S.Y. Contextualizing green building rating systems: Case study of Hong Kong. Habitat Int. 2014, 44, 282-289.
[CrossRef]

Song, Y.;; Lau, SK; Lau, S.S.Y.; Song, D. A comparative study on architectural design-related requirements of green building
rating systems for new buildings. Buildings 2023, 13, 124. [CrossRef]

Lu, W,; Chi, B.; Bao, Z.; Zetkulic, A. Evaluating the effects of green building on construction waste management: A comparative
study of three green building rating systems. Build. Environ. 2019, 155, 247-256. [CrossRef]

SCDA. SkyTerrace @ Dawson. 2008. Available online: https://www.scdaarchitects.com/architecture/skyterracedawson
(accessed on 1 September 2023).

Hostetler, M.; Noiseux, K. Are green residential developments attracting environmentally savvy homeowners? Landsc. Urban
Plan. 2010, 94, 234-243. [CrossRef]

Zuo, J.; Zhao, Z.Y. Green building research—Current status and future agenda: A review. Renew. Sustain. Energy Rev. 2014,
30, 271-281. [CrossRef]

Zhang, Y.; Altan, H. A comparison of the occupant comfort in a conventional high-rise office block and a contemporary
environmentally-concerned building. Build. Environ. 2011, 46, 535-545. [CrossRef]

Cole, RJ.; Brown, Z.; McKay, S. Building human agency: A timely manifesto. Build. Res. Inf. 2010, 38, 339-350. [CrossRef]
Deuble, M.P,; de Dear, R.J. Green occupants for green buildings: The missing link? Build. Environ. 2012, 56, 21-27. [CrossRef]
Kim, M.J.; Oh, M.W,; Kim, J.T. A method for evaluating the performance of green buildings with a focus on user experience.
Energy Build. 2013, 66, 203-210. [CrossRef]

Lan, S.H.; Sheng, T.C. The Study on Key Factors of Influencing Consumers” Purchase of Green Buildings: Application of
Two-stage Fuzzy Analytic Hierarchy Process. Int. Bus. Res. 2014, 7, 49. [CrossRef]

Berardi, U. Clarifying the new interpretations of the concept of sustainable building. Sustain. Cities Soc. 2013, 8, 72-78. [CrossRef]
Tan, W.L.; Goh, Y.N. The role of psychological factors in influencing consumer purchase intention towards green residential
building. Int. J. Hous. Mark. Anal. 2018, 11, 788-807. [CrossRef]

Tan, T.H. Satisfaction and motivation of homeowners towards green homes. Soc. Indic. Res. 2014, 116, 869-885. [CrossRef]
Ajzen, 1. The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179-211. [CrossRef]

Conner, M.; Armitage, C.J. Extending the theory of planned behavior: A review and avenues for further research. J. Appl. Soc.
Psychol. 1998, 28, 1429-1464. [CrossRef]

Mohd Suki, N. Green product purchase intention: impact of green brands, attitude, and knowledge. Br. Food |. 2016, 118, 2893—
2910. [CrossRef]

Costa, C.S.R.; da Costa, M.F,; Maciel, R.G.; Aguiar, E.C.; Wanderley, L.O. Consumer antecedents towards green product purchase
intentions. J. Clean. Prod. 2021, 313, 127964. [CrossRef]

Ajzen, I. The theory of planned behaviour: Reactions and reflections. Psychol. Health 2011, 26, 1113-1127. [CrossRef]

Davis, ED. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Q. 1989, 13, 319-340.
[CrossRef]

Davis, ED.; Bagozzi, R.P.; Warshaw, PR. User acceptance of computer technology: A comparison of two theoretical models.
Manag. Sci. 1989, 35, 982-1003. [CrossRef]

Bagozzi, R.P. Attitudes, intentions, and behavior: A test of some key hypotheses. J. Personal. Soc. Psychol. 1981, 41, 607. [CrossRef]
Wu, J.H.; Chen, Y.C; Lin, L.M. Empirical evaluation of the revised end user computing acceptance model. Comput. Hum. Behav.
2007, 23, 162-174. [CrossRef]

Lah, U; Lewis, ].R.; Sumak, B. Perceived usability and the modified technology acceptance model. Int. |. Hum. Comput. Interact.
2020, 36, 1216-1230. [CrossRef]

Bhattacherjee, A.; Sanford, C. The intention—Behaviour gap in technology usage: The moderating role of attitude strength. Behav.
Inf. Technol. 2009, 28, 389-401. [CrossRef]

Wu, H.C. An empirical study of the effects of service quality, perceived value, corporate image, and customer satisfaction on
behavioral intentions in the Taiwan quick service restaurant industry. J. Qual. Assur. Hosp. Tour. 2013, 14, 364-390. [CrossRef]
Chen, Y.S.; Chang, C.H. Enhance green purchase intentions: The roles of green perceived value, green perceived risk, and green
trust. Manag. Decis. 2012, 50, 502-520. [CrossRef]

Karahanna, E.; Straub, D.W. The psychological origins of perceived usefulness and ease-of-use. Inf. Manag. 1999, 35, 237-250.
[CrossRef]

Yen, Y.S. Channel integration affects usage intention in food delivery platform services: The mediating effect of perceived value.
Asia Pac. J. Mark. Logist. 2023, 35, 54-73. [CrossRef]

Paul, W.L.; Taylor, PA. A comparison of occupant comfort and satisfaction between a green building and a conventional building.
Build. Environ. 2008, 43, 1858-1870. [CrossRef]

1SO 9241-210:2019 ; Ergonomic Requirements for Office Work with Visual Display Terminals (VDTs): Guidance on Usability.
International Organization for Standardization: Geneva, Switzerland, 1998.

Montano, D.E.; Kasprzyk, D. Theory of reasoned action, theory of planned behavior, and the integrated behavioral model. Health
Behav. Theory Res. Pract. 2015, 70, 231.


http://dx.doi.org/10.1016/j.habitatint.2016.07.001
http://dx.doi.org/10.1016/j.habitatint.2014.07.008
http://dx.doi.org/10.3390/buildings13010124
http://dx.doi.org/10.1016/j.buildenv.2019.03.050
https://www.scdaarchitects.com/architecture/skyterracedawson
http://dx.doi.org/10.1016/j.landurbplan.2009.10.008
http://dx.doi.org/10.1016/j.rser.2013.10.021
http://dx.doi.org/10.1016/j.buildenv.2010.09.001
http://dx.doi.org/10.1080/09613211003747071
http://dx.doi.org/10.1016/j.buildenv.2012.02.029
http://dx.doi.org/10.1016/j.enbuild.2013.07.049
http://dx.doi.org/10.5539/ibr.v7n6p49
http://dx.doi.org/10.1016/j.scs.2013.01.008
http://dx.doi.org/10.1108/IJHMA-11-2017-0097
http://dx.doi.org/10.1007/s11205-013-0310-2
http://dx.doi.org/10.1016/0749-5978(91)90020-T
http://dx.doi.org/10.1111/j.1559-1816.1998.tb01685.x
http://dx.doi.org/10.1108/BFJ-06-2016-0295
http://dx.doi.org/10.1016/j.jclepro.2021.127964
http://dx.doi.org/10.1080/08870446.2011.613995
http://dx.doi.org/10.2307/249008
http://dx.doi.org/10.1287/mnsc.35.8.982
http://dx.doi.org/10.1037/0022-3514.41.4.607
http://dx.doi.org/10.1016/j.chb.2004.04.003
http://dx.doi.org/10.1080/10447318.2020.1727262
http://dx.doi.org/10.1080/01449290802121230
http://dx.doi.org/10.1080/1528008X.2013.802581
http://dx.doi.org/10.1108/00251741211216250
http://dx.doi.org/10.1016/S0378-7206(98)00096-2
http://dx.doi.org/10.1108/APJML-05-2021-0372
http://dx.doi.org/10.1016/j.buildenv.2007.11.006

Buildings 2024, 14, 349 22 of 23

40.

41.
42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.
53.

54.
55.

56.

57.

58.

59.

60.
61.

62.

63.
64.

65.

66.

67.

68.

69.

Han, S.; Teng, A.K,; Lin, S.Y.; Demiris, G.; Zaslavsky, O.; Chen, A.T. Examining Engagement and Usability in an Online Discussion
Platform for Older Adults: Findings From Pilot Studies. CIN Comput. Inform. Nurs. 2023, 41, 665-672. [CrossRef] [PubMed]
Kibert, C.J. Sustainable Construction: Green Building Design and Delivery; John Wiley & Sons: Hoboken, NJ, USA, 2016.

Tajfel, H.; Turner, J.C. The social identity theory of intergroup behavior. In Political Psychology; Psychology Press: London, UK,
2004; pp. 276-293.

Chen, M.E. The impacts of perceived moral obligation and sustainability self-identity on sustainability development: A theory
of planned behavior purchase intention model of sustainability-labeled coffee and the moderating effect of climate change
skepticism. Bus. Strategy Environ. 2020, 29, 2404-2417. [CrossRef]

Liu, M.T,; Liu, Y.; Mo, Z. Moral norm is the key: An extension of the theory of planned behaviour (TPB) on Chinese consumers’
green purchase intention. Asia Pac. ]. Mark. Logist. 2020, 32, 1823-1841. [CrossRef]

Chen, M.E,; Tung, PJ. Developing an extended theory of planned behavior model to predict consumers’ intention to visit green
hotels. Int. . Hosp. Manag. 2014, 36, 221-230. [CrossRef]

Barbarossa, C.; De Pelsmacker, P. Positive and negative antecedents of purchasing eco-friendly products: A comparison between
green and non-green consumers. J. Bus. Ethics 2016, 134, 229-247. [CrossRef]

Harland, P,; Staats, H.; Wilke, H.A. Situational and personality factors as direct or personal norm mediated predictors of
pro-environmental behavior: Questions derived from norm-activation theory. Basic Appl. Soc. Psychol. 2007, 29, 323-334.
[CrossRef]

Patel, C.; Chugan, PK. Measuring awareness and preferences of real estate developers for green buildings over conventional
buildings. In Consumer Behaviour and Emerging Practices in Marketing; Aagja, J., Awasthi, A.K,, Jain, S., Eds.; Institute of
Management, Nirma University, Himalaya Publishing House: Mumbali, India, 2013; pp. 332-341.

Hansla, A.; Gamble, A.; Juliusson, A.; Garling, T. The relationships between awareness of consequences, environmental concern,
and value orientations. J. Environ. Psychol. 2008, 28, 1-9. [CrossRef]

De Groot, J.I; Steg, L. Morality and prosocial behavior: The role of awareness, responsibility, and norms in the norm activation
model. . Soc. Psychol. 2009, 149, 425-449. [CrossRef] [PubMed]

Schwartz, S.H. Awareness of consequences and the influence of moral norms on interpersonal behavior. Sociometry 1968, 31,
55-369. [CrossRef]

Lim, WM.; Weissmann, M.A. Toward a theory of behavioral control. J. Strateg. Mark. 2023, 31, 185-211. [CrossRef]

Smith, S.; Paladino, A. Eating clean and green? Investigating consumer motivations towards the purchase of organic food.
Australas. Mark. J. 2010, 18, 93-104. [CrossRef]

Shimizu, C. Sustainable measures and economic value in green housing. Open House Int. 2013, 38, 57-63. [CrossRef]

Ajzen, I.; Madden, T.J. Prediction of goal-directed behavior: Attitudes, intentions, and perceived behavioral control. J. Exp. Soc.
Psychol. 1986, 22, 453-474. [CrossRef]

Pan, Y; Yin, R.; Huang, Z. Energy modeling of two office buildings with data center for green building design. Energy Build. 2008,
40, 1145-1152. [CrossRef]

Gou, Z.; Lau, S.S.Y.; Chen, E. Subjective and objective evaluation of the thermal environment in a three-star green office building
in China. Indoor Built Environ. 2012, 21, 412-422. [CrossRef]

Popescu, D.; Bienert, S.; Schiitzenhofer, C.; Boazu, R. Impact of energy efficiency measures on the economic value of buildings.
Appl. Energy 2012, 89, 454—463. [CrossRef]

Baron, R.M.; Kenny, D.A. The moderator—Mediator variable distinction in social psychological research: Conceptual, strategic,
and statistical considerations. . Personal. Soc. Psychol. 1986, 51, 1173. [CrossRef] [PubMed]

Finstad, K. The usability metric for user experience. Interact. Comput. 2010, 22, 323-327. [CrossRef]

Lewis, ].R.; Utesch, B.S.; Maher, D.E. UMUX-LITE: When there’s no time for the SUS. In Proceedings of the SIGCHI Conference
on Human Factors in Computing Systems, Paris, France, 27 April-2 May 2013; pp. 2099-2102.

Lewis, ].R. Measuring perceived usability: The CSUQ, SUS, and UMUX. Int. ]. Hum. Comput. Interact. 2018, 34, 1148-1156.
[CrossRef]

Brooke, J. Sus: A ‘quick and dirty” usability. Usability Eval. Ind. 1996, 189, 189-194.

Kang, K.H.; Stein, L.; Heo, C.Y.; Lee, S. Consumers’ willingness to pay for green initiatives of the hotel industry. Int. . Hosp.
Manag. 2012, 31, 564-572. [CrossRef]

Ajzen, I; Driver, B. Contingent value measurement: On the nature and meaning of willingness to pay. J. Consum. Psychol. 1992,
1, 297-316. [CrossRef]

Taufique, K.; Siwar, C.; Talib, B.; Chamhuri, N. Measuring consumers’ environmental responsibility: A synthesis of constructs
and measurement scale items. Curr. World Environ. 2014, 9, 27. [CrossRef]

Kaiser, F.G.; Ranney, M.; Hartig, T.; Bowler, P.A. Ecological behavior, environmental attitude, and feelings of responsibility for the
environment. Eur. Psychol. 1999, 4, 59. [CrossRef]

Terry, D.J.; O’Leary, J.E. The theory of planned behaviour: The effects of perceived behavioural control and self-efficacy. Br. J. Soc.
Psychol. 1995, 34, 199-220. [CrossRef] [PubMed]

Shah, R.; Goldstein, S.M. Use of structural equation modeling in operations management research: Looking back and forward. J.
Oper. Manag. 2006, 24, 148-169. [CrossRef]


http://dx.doi.org/10.1097/CIN.0000000000001001
http://www.ncbi.nlm.nih.gov/pubmed/36728155
http://dx.doi.org/10.1002/bse.2510
http://dx.doi.org/10.1108/APJML-05-2019-0285
http://dx.doi.org/10.1016/j.ijhm.2013.09.006
http://dx.doi.org/10.1007/s10551-014-2425-z
http://dx.doi.org/10.1080/01973530701665058
http://dx.doi.org/10.1016/j.jenvp.2007.08.004
http://dx.doi.org/10.3200/SOCP.149.4.425-449
http://www.ncbi.nlm.nih.gov/pubmed/19702104
http://dx.doi.org/10.2307/2786399
http://dx.doi.org/10.1080/0965254X.2021.1890190
http://dx.doi.org/10.1016/j.ausmj.2010.01.001
http://dx.doi.org/10.1108/OHI-03-2013-B0008
http://dx.doi.org/10.1016/0022-1031(86)90045-4
http://dx.doi.org/10.1016/j.enbuild.2007.10.008
http://dx.doi.org/10.1177/1420326X11419311
http://dx.doi.org/10.1016/j.apenergy.2011.08.015
http://dx.doi.org/10.1037/0022-3514.51.6.1173
http://www.ncbi.nlm.nih.gov/pubmed/3806354
http://dx.doi.org/10.1016/j.intcom.2010.04.004
http://dx.doi.org/10.1080/10447318.2017.1418805
http://dx.doi.org/10.1016/j.ijhm.2011.08.001
http://dx.doi.org/10.1016/S1057-7408(08)80057-5
http://dx.doi.org/10.12944/CWE.9.1.04
http://dx.doi.org/10.1027//1016-9040.4.2.59
http://dx.doi.org/10.1111/j.2044-8309.1995.tb01058.x
http://www.ncbi.nlm.nih.gov/pubmed/7620846
http://dx.doi.org/10.1016/j.jom.2005.05.001

Buildings 2024, 14, 349 23 of 23

70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

83.
84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Hoyle, R.H. The structural equation modeling approach: Basic concepts and fundamental issues. In Structural Equation Modeling:
Concepts, Issues, and Applications; Sage Publications, Inc.: Thousand Oaks, CA, USA, 1995.

Preacher, K.J.; Hayes, A.F. Asymptotic and resampling strategies for assessing and comparing indirect effects in multiple mediator
models. Behav. Res. Methods 2008, 40, 879-891. [CrossRef] [PubMed]

Johnson, R.W. An introduction to the bootstrap. Teach. Stat. 2001, 23, 49-54. [CrossRef]

Kline, R.B.; Santor, D.A. Principles & practice of structural equation modelling. Can. Psychol. 1999, 40, 381.

Hair, ].E,; Ringle, C.M.; Sarstedt, M. PLS-SEM: Indeed a silver bullet. J. Mark. Theory Pract. 2011, 19, 139-152. [CrossRef]

Taber, K.S. The use of Cronbach’s alpha when developing and reporting research instruments in science education. Res. Sci. Educ.
2018, 48, 1273-1296. [CrossRef]

Anderson, TW,; Darling, D.A. A test of goodness of fit. ]. Am. Stat. Assoc. 1954, 49, 765-769. [CrossRef]

D’Agostino, R. Goodness-of-Fit-Techniques; Routledge: Oxford, UK, 2017.

Taherdoost, H. Validity and reliability of the research instrument; how to test the validation of a questionnaire/survey in a
research. How to test the validation of a questionnaire/survey in a research. SSRN Electron. ]. 2016, 5, 28-36.

Bagozzi, R.P. Evaluating structural equation models with unobservable variables and measurement error: A comment. J. Mark.
Res. 1981, 18, 375-381. [CrossRef]

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

Bandalos, D.L. The effects of item parceling on goodness-of-fit and parameter estimate bias in structural equation modeling.
Struct. Equ. Model. 2002, 9, 78-102. [CrossRef]

Hatcher, L.; O'Rourke, N. A Step-by-Step Approach to Using SAS for Factor Analysis and Structural Equation Modeling; Sas Institute:
Cary, NC, USA, 2013.

Wright, S. Path coefficients and path regressions: Alternative or complementary concepts? Biometrics 1960, 16, 189-202. [CrossRef]
Loehlin, ].C. Latent Variable Models: An Introduction to Factor, Path, and Structural Equation Analysis; Psychology Press: London, UK,
2004.

Alshurafat, H.; Al-Mawali, H.; Al Shbail, M.O. The influence of technostress on the intention to use blockchain technology: The
perspectives of Jordanian auditors. Dev. Learn. Organ. Int. ]. 2023, 37, 24-27. [CrossRef]

Zheng, S.; Cheng, Y.; Ju, Y. Understanding the intention and behavior of renting houses among the young generation: Evidence
from Jinan, China. Sustainability 2019, 11, 1507. [CrossRef]

Portnov, B.A,; Trop, T.; Svechkina, A.; Ofek, S.; Akron, S.; Ghermandi, A. Factors affecting homebuyers’ willingness to pay green
building price premium: Evidence from a nationwide survey in Israel. Build. Environ. 2018, 137, 280-291. [CrossRef]

Lee, S.S.; Kim, Y.; Roh, T. Pro-environmental behavior on electric vehicle use intention: Integrating value-belief-norm theory and
theory of planned behavior. J. Clean. Prod. 2023, 418, 138211. [CrossRef]

Weigel, R.H.; Newman, L.S. Increasing attitude-behavior correspondence by broadening the scope of the behavioral measure. J.
Personal. Soc. Psychol. 1976, 33, 793. [CrossRef]

Nadeem, W.; Alimamy, S.; Ashraf, A.R. Navigating through difficult times with ethical marketing: Assessing consumers’
willingness-to-pay in the sharing economy. J. Retail. Consum. Serv. 2023, 70, 103150. [CrossRef]

Malik, S.Y.; Hayat Mughal, Y.; Azam, T; Cao, Y.; Wan, Z.; Zhu, H.; Thurasamy, R. Corporate social responsibility, green human
resources management, and sustainable performance: Is organizational citizenship behavior towards environment the missing
link? Sustainability 2021, 13, 1044. [CrossRef]

Li, Q.; Long, R.; Chen, H. Differences and influencing factors for Chinese urban resident willingness to pay for green housings:
Evidence from five first-tier cities in China. Appl. Energy 2018, 229, 299-313. [CrossRef]

Howell, R.A. It’s not (just) “the environment, stupid!” Values, motivations, and routes to engagement of people adopting
lower-carbon lifestyles. Glob. Environ. Chang. 2013, 23, 281-290. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://dx.doi.org/10.3758/BRM.40.3.879
http://www.ncbi.nlm.nih.gov/pubmed/18697684
http://dx.doi.org/10.1111/1467-9639.00050
http://dx.doi.org/10.2753/MTP1069-6679190202
http://dx.doi.org/10.1007/s11165-016-9602-2
http://dx.doi.org/10.1080/01621459.1954.10501232
http://dx.doi.org/10.1177/002224378101800312
http://dx.doi.org/10.1177/002224378101800104
http://dx.doi.org/10.1207/S15328007SEM0901_5
http://dx.doi.org/10.2307/2527551
http://dx.doi.org/10.1108/DLO-06-2022-0103
http://dx.doi.org/10.3390/su11061507
http://dx.doi.org/10.1016/j.buildenv.2018.04.014
http://dx.doi.org/10.1016/j.jclepro.2023.138211
http://dx.doi.org/10.1037/0022-3514.33.6.793
http://dx.doi.org/10.1016/j.jretconser.2022.103150
http://dx.doi.org/10.3390/su13031044
http://dx.doi.org/10.1016/j.apenergy.2018.07.118
http://dx.doi.org/10.1016/j.gloenvcha.2012.10.015

	Introduction
	Model Construction and Underlying Assumptions
	Factors Influencing Users' Willingness to Pay
	Theory of Planned Behavior
	Technology Acceptance Model
	Hypothesis of the Study

	Methods
	Questionnaire Design
	Research Methodology
	Data Collection
	Measurement Model
	Reliability Analysis
	Validation Factor Analysis
	Correlation Analysis and Differential Validity


	Results
	Descriptive Statistical Analysis
	Structural Equation Modeling (SEM)
	Model Evaluation
	Mediation Effect Test
	Hypothesis Verification

	Discussion
	Conclusions
	Appendix A
	References

