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Abstract: This study focuses on better development of green buildings. The key to the sustainable
development of the construction industry is to popularize and promote the spread of green building
technologies (GBTS) in the construction market. This study integrates the technology acceptance
model (TAM) and the innovation diffusion theory (IDT) to analyze and construct the theoretical
model of developers’ GBTS adoption behavior from three dimensions, including the individual
factor, product factor and interface factor. This paper discusses the mechanism of GBTS adoption
and diffusion in the construction market. The data are collected by questionnaire, and the structural
equation model (SEM) is used for empirical analysis. The results show that the developers’ perceived
usefulness (PU) and perceived ease of use (PEOU) of GBTS, developers’ innovativeness and sense of
community at the individual level, competitive advantage at the product level, as well as government
structural guarantees and relevant stakeholders at the interface level have a significant positive
impact on the adoption of GBTS by developers. It is proved that the model can explain the basic path
of GBTS adoption by developers, and suggestions to promote the adoption and diffusion of GBTS in
China are put forward.
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1. Introduction

At present, transitional energy use and environmental pollution are causing a major global
sustainable development problem. The construction industry has an important responsibility for
this [1]. According to statistics, construction accounts for 40% and 30% of energy consumption and
greenhouse gas emissions, respectively [2,3]. Based on USEIA 2010 [4], buildings are expected to
generate 42.4 billion tonnes of carbon in 2035. The construction industry plays an important role in the
economic development of every country in the world [2,5]. However, with the development of the
construction industry, the consumption of resources and the pollution of the natural environment have
become prominent [6,7]. On the one hand, the construction industry consumes a lot of natural
resources such as iron and steel [8]. On the other, construction activities produce construction
waste, and greenhouse gas emissions also have a variety of impacts on ecological and social
environments [9,10]. In order to deal with these problems, countries began to explore the construction
industry from the traditional building mode to the social, economic and environmental dimensions
of coordinated sustainable development [11]. As a way of sustainable building development,
green building has been put forward and paid attention to all throughout the world. Scholars
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have carried out extensive research on green building and related areas in order to improve the
energy efficiency and environmental sustainability of the whole life cycle of the building [12–17].
Compared with the traditional building mode, green building has important advantages in reducing
the consumption of resources and protection [15,18,19]. To avoid a lot of natural resources and
environmental pollution, green building has become an important plan for future development and
for the construction industry [5,20–22]. In order to promote this solution for environmental problems,
various environmental impact assessment tools have developed. Right now may forms of building
sustainability assessment (BSA) [23–26] and neighborhood sustainability assessment (NSA) [27–30]
have been developed on green buildings. Depending on the perfect evaluation system and market
mechanism, many green building projects have been produced, the concept of green building is spread,
and the sense of existence of green building is deepened, which in turn promotes the maturity of
the evaluation system and market mechanism. With people’s attention on environmental problems,
Green building technologies (GBTS) adoption has played an important role in solving these problems.
Research shows that the technology and materials in GBTS can improve the energy saving effect and
reduce energy consumption by 24.5% [31]. For example, the use of green walls and energy-efficient
windows can reduce building energy consumption by 14% and 33.5%, respectively [32]. In addition,
the adoption of the GBTS through methods such as solar technology and the optimization of the
thermal performance of the building envelope, can enable the developer to gain a better market
competitive advantage and attract more consumers [5]. The construction of green building requires
the effective combination of GBTS and building construction to maximize the efficiency of natural
resources and reduce environmental pollution [5,33,34]. The realization of green building needs the
effective adoption and diffusion of GBTS [22,35–37]. Numerous studies have shown that the adoption
and diffusion of GBTS can improve the market competitiveness of enterprises, increase the income
of enterprises, and that the adoption and diffusion of GBTS is an important way to promote the
industrialization and scale development of green building [12,35,38]. GBTS includes solar energy
technology, prefabricated assembly technology, green roof technology, heat pump technology and
so on and they has been widely recognized in the construction market [5,38,39]. GBTS runs through
the whole life cycle of the construction project. It is necessary to integrate and apply the related
technology and components in the whole process of the design and construction of the construction
project. In order to realize the conservation of resources and the protection of the environment, the
coordinated sustainable development of economy, society and environment can be realized in an
all-round way [5,14,22,40]. In recent years, different researchers have also carried out a series of studies
on the adoption of GBTS in the whole life cycle of architecture from different countries and different
dimensions [5,12,22,36,38,41,42]. However, despite the numerous policies in the construction sector to
encourage the development of green buildings and the adoption of GBTS, the adoption rate of GBTS is
still very low [38,42,43].

Promoting the adoption of GBTS requires the joint participation and close cooperation of many
stakeholders in the construction project [36,38,44]. Darkos et al. also prove that GBTS adoption requires
stakeholders to take different measures to promote GBTS diffusion [12,41,45]. In terms of developers,
as Gibb and Iscak (2003) said, “Developers play an important role in innovation and decision-making
in the construction industry.” [46]. On the one hand, developers influence the decision of construction
enterprises and individuals in adopting and implementing innovation [46]. On the other, developers
are also key intermediate hubs that directly connect and influence final construction consumers and
contractors [47,48]. The construction industry itself is dependent on traditional technologies, when
lacking the incentive to innovate and adopt new technologies [49,50]. The traditional industry culture
is characterized by slow response to new changes and slow acceptance, which is attributed to the
construction industry [49,51]. The conservatism of most construction industries is a barrier to the
adoption of GBTS by participants. The completion of green building requires the joint participation
and effective cooperation of many participants, such as developers, design units, construction units
and so on. The developer is the main decision-making body to decide whether the construction project
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should be developed or not, and plays a crucial and decisive role in the promotion of green building
and the adoption of GBTS.

However, in the Chinese construction market, the application adoption rate of GBTS is relatively
low, most developers lack the initiative to adopt GBTS, and many take an evasive attitude towards
GBTS for cost and profit reasons. This greatly influences the adoption and promotion of GBTS [36,52].
According to the statistics, green buildings account for less than 0.4 of the total number of buildings in
China [53]. The shortage of supply of green buildings by developers is due to the lack of willingness
to develop green buildings in most of China [52,54,55]. Most developers in China do not choose green
buildings as an investment because they have to consider factors such as risks of GBTS adoption,
maintenance of construction projects and costs [56]. Developers play a leading role in the decision of
GBTS adoption in construction projects, which determine the choice and investment of GBTS involved
in the construction project, and affect the design plan of the designers and the construction method of
the contractors, etc. Their adoption intention and behavior directly affect the GBTS adoption intention
and behavior of other stakeholders such as the design unit, construction unit and technical supply
unit [12,14,41]. Therefore, in order to promote the adoption and diffusion of GBTS and better realize
the development of green building on a large scale, this paper studies the behavior willingness of
developers to adopt GBTS and the relationship between the factors affecting their adoption intention,
which plays a crucial and decisive role in the adoption and promotion of GBTS.

According to the above analysis, the adoption and popularization of GBTS is an important way
to complete green building and realize the sustainable development of the construction industry.
However, at present, the adoption and popularization rate of GBTS is relatively low, which faces
many obstacles in the process of adoption [12,13,38,42], and developers play a decisive role in the
decision making for the adoption and promotion of GBTS [48,53,57]. At present, the Darko and Chan
research team points out that the adoption of GBTS in developing countries needs better research
and investigation [41,43,45]. In order to supplement and perfect the relevant research, this paper
takes the developers who play a key role in guiding decision making in the process of adopting
GBTS as the research object. Considering the innovative basic characteristics of GBTS, this paper
introduces the Technology acceptance model (TAM) and Innovation diffusion theory (IDT). Based
on the consideration of the individual factors of the developers, the GBTS is extended according to
its characteristics, and the Structural equation mode (SEM), is adopted. The method of SEM is an
empirical study and analysis on the relationship between the factors influencing developers’ adoption
behavior of GBTS. From the perspective of developers in developing countries, the research on green
building can be supplemented, which can perfect the applied research of GBTS by other scholars.
In view of the decision-making key role of developers, its research can promote the improved adoption
and diffusion of GBTS.

The rest of the paper consists of five parts. The second section is based on the theory of TAM and
IDT to summarize the theoretical basis and put forward the relevant complete research hypothesis.
The third part is the empirical research design of GBTS adoption and diffusion behavior based on the
research hypothesis, including the design of the scale and data collection. The fourth part carries on the
data analysis to the research result. In the fifth section, the results of statistical analysis are analyzed
and discussed in detail, and the relevant measures to promote the adoption and promotion of GBTS by
developers are given. The sixth part points out the conclusion and significance of the research.

2. Theoretical Basis and Research Hypotheses

2.1. GBTS

GBTS is an important way to realize the sustainable development of construction industry.
At present, many scholars have studied green building and GBTS in many different countries
and regions [5,13,41,43,58], and introduced a series of related measures to encourage construction
enterprises to actively adopt GBTS [5,12,22,59]. Furthermore, the research team based on Darko
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and Chan has carried out multi-angle, multi-agent and multi-scope research on the adoption of
references [5,13,41–43,58]. Therefore, the basic definition of GBTS in this study mainly refers to a series
of findings of Darko and Chans team on GBTS, and is in accordance with China’s green building
standards [60]. The final definition of GBTS in this paper is: In the construction industry, it is the
general term of the products, measures, processes and technical means to be employed to accomplish
the aim of “energy saving, water saving, land saving, material saving and environmental protection”
during the whole life cycle of the construction project.

2.2. Theoretical Basis

2.2.1. TAM

The concept of the Technology Acceptance Model (TAM) dates back to 1975. By studying the
relationship between human Behavioral Beliefs, Normative Beliefs and Actual Behavior, Ajzen put
forward the Theory of Reasoned Action (TRA) [61,62]. In 1985, Ajzen discovered that there was a key
factor in Control Beliefs in the process of human behavior decision-making. He introduced elements
of Perceived Behavior Control on the basis of TRA theory. Finally, the Theory of Planned Behavior
(TPB) was put forward and summarized [63]. In 1989, Davis introduced TRA and TPB to the field
of information system to study the user’s acceptance of information technology. The TAM was put
forward during the period through the improvement and combination of the two theories [64]. Davis
extracted the Perceived Usefulness (PU) from the construction use of Perceived Use-performance in the
Schultz and Slevin [65] expectation theory model, and derives a Perceived Ease of Use (PEOU) from
the structure of the self-efficacy theory of Bandura [66]. The development of the technology acceptance
model (TAM) which is based on the TRA and TPB, and can been seen in Figures 1–3 [63,64,67].
At present, the research on technology adoption behavior mainly uses the Theory of Reasoned Action
(TRA), Theory of Planned Behavior (TPB), Technology Acceptance Theory (TAM) and so on. TAM
is derived from TRA and TPB models. TRA and TPB are used to explain the universal model of
individual behavior, while TRA focuses on the evolutionary analysis of technology adoption behavior.
At present, TRA, TPB and TAM are widely used in the research of technology adoption.

Sustainability 2019, 11, x FOR PEER REVIEW 4 of 25 

[5,13,41–43,58]. Therefore, the basic definition of GBTS in this study mainly refers to a series of 
findings of Darko and Chans team on GBTS, and is in accordance with China’s green building 
standards [60]. The final definition of GBTS in this paper is: In the construction industry, it is the 
general term of the products, measures, processes and technical means to be employed to accomplish 
the aim of “energy saving, water saving, land saving, material saving and environmental protection” 
during the whole life cycle of the construction project. 

2.2. Theoretical Basis 

2.2.1. TAM 

The concept of the Technology Acceptance Model (TAM) dates back to 1975. By studying the 
relationship between human Behavioral Beliefs, Normative Beliefs and Actual Behavior, Ajzen put 
forward the Theory of Reasoned Action (TRA) [61,62]. In 1985, Ajzen discovered that there was a key 
factor in Control Beliefs in the process of human behavior decision-making. He introduced elements 
of Perceived Behavior Control on the basis of TRA theory. Finally, the Theory of Planned Behavior 
(TPB) was put forward and summarized [63]. In 1989, Davis introduced TRA and TPB to the field of 
information system to study the user’s acceptance of information technology. The TAM was put 
forward during the period through the improvement and combination of the two theories [64]. Davis 
extracted the Perceived Usefulness (PU) from the construction use of Perceived Use-performance in 
the Schultz and Slevin [65] expectation theory model, and derives a Perceived Ease of Use (PEOU) 
from the structure of the self-efficacy theory of Bandura [66]. The development of the technology 
acceptance model (TAM) which is based on the TRA and TPB, and can been seen in Figures 1–3 
[63,64,67]. At present, the research on technology adoption behavior mainly uses the Theory of 
Reasoned Action (TRA), Theory of Planned Behavior (TPB), Technology Acceptance Theory (TAM) 
and so on. TAM is derived from TRA and TPB models. TRA and TPB are used to explain the universal 
model of individual behavior, while TRA focuses on the evolutionary analysis of technology 
adoption behavior. At present, TRA, TPB and TAM are widely used in the research of technology 
adoption. 

 
Figure 1. Theory of Reasoned Action (TRA). 

  

Behavior 
intention

Behavior 
attitude

Subjective 
norm

Belief and 
evaluation

Norms, beliefs 
and motivations 

followed

Actual 
Behavior 

Figure 1. Theory of Reasoned Action (TRA).

In the TAM, the system design characteristic variable is whether people decide to use the external
initial variable of the information system, and directly influence the two factors of perceived usefulness
and perceived ease of usefulness. Then, in combination with the perceived usefulness, while the
user’s attitude to use the information system is dependent on the degree of the individual’s perceived
usefulness and the degree of perceived ease of use, the actual use of the system ultimately depends on
the individual’s attitude of use. Due to its simple structure and strong explanatory power, the TAM has
become one of the best theories in the field of information technology management, and its accuracy
has been verified in many fields [68]. Through empirical research, it has been found that the TAM
has good adaptability and scientific use; as long as it is properly corrected and expanded, it can be
used to explain and predict the process of new technology adoption in other technical or disciplinary
backgrounds. The TAM can still show good fit and stability [69,70]. At present, the research of
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the whole TAM is more and more subject to cross-discipline, and the trend of combining with the
new theory.

Numerous scholars have cited the TAM model in different fields and made a great deal of empirical
research on the use of science and technology products [71,72]. It has been proved that TAM has great
potential in many research fields [68,73]. TAM is also widely used in the field of construction [74,75],
where it is mostly used as the theoretical basis for evaluating whether new imported technologies and
paradigms are accepted or not, and the reasons for acceptance or non-acceptance [76,77]. These theories
provide a new theoretical perspective for the research of GBTS adoption behavior of developers.Sustainability 2019, 11, x FOR PEER REVIEW 5 of 25 
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Figure 3. Technology Acceptance Model (TAM).

2.2.2. IDT

The IDT (Innovation Diffusion Theory) was proposed by the famous professor Rogers in 1962,
whose core idea is: among members of a social system, through a specific path, over time, a process of
disseminating innovative develops [78]. Innovation decision process refers to the subjective attitude of
the user to the subject of a new product or technology, considering whether to adopt the innovation,
then taking practical action, and making a second confirmation of the behavior. Thus, the innovation
decision-making process consists of the following five phases: the knowledge stage, persuasion stage,
decision stage, implementation stage, confirmation stage. Innovation diffusion theory is divided into
two aspects, one is people’s acceptance of innovation, the other is the rate of innovation spread or
spread in the crowd after people accept innovation. The acceptance degree or the decision-making
process of the innovation is related to the characteristics of the innovation itself, and the innovation
of its own characteristics has five aspects, one is the comparative advantage, that is, whether one
thinks an innovative thing is more advantageous than the old thing it is replacing, and the second is
compatibility, that is, whether the innovative thing is compatible with the value, the experience and the
expected demand of the original thing, the third is the complexity, that is, whether the innovative thing
is easy for people to understand and easy to use, and the fourth is experimental, that is, the degree of
the possibility that the innovation is examined, and the fifth is observability, i.e., the extent to which
the innovation results can be seen. IDT mainly focuses on the consideration and analysis of social
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attribute factors. On the basis of communication theory, it analyzes the diffusion process of innovation
information or innovation entity between social systems. Diffusion pathways can be divided into two
categories: mass media and interpersonal communication. Meanwhile, IDT theory is more inclusive
for the research objective [79,80].

TAM is a theoretical model proposed by Davis for information technology acceptance, which is
based on the theory of planning behavior. IDT refers to a process in which an innovative technology is
finally adopted or applied by individual users or organizations through a certain way of transmission.
TAM focuses on technology and user behavior, while IDT focuses more on innovative technology and
social behavior. Dishaw believes that the combination of TAM and IDT theory can better explain the
behavior of users’ acceptance of technology [81].

Compared with the traditional building technology, GBTS has the characteristics of breakthrough
innovation and positive externality, so the inherent quality of the developers and the interface between
the developers and the GBTS have a special influence on the individual adoption of GBTS. From
the technical level, GBTS mainly involves the core technology innovation, while TAM can better
explain the impact factors of developers towards GBTS adoption from the technical level. Combined
with IDT, its theoretical explanation of social behavior and innovation and diffusion of technology
dissemination, TAM provides an analysis perspective of individual factors for developers’ adoption
behavioral intention of GBTS. For example, it can be used to examine the problem of developers’
individual adoption quality matching in innovation cognition and social attribution cognition, and
the analysis of interface factors, such as the interface between institutions, organizational support and
GBTS. Therefore, when using the combination of TAM and IDT to study the adoption behavior of GBTS
by developers, its research value lies not only in using TAM to explain the path of adoption behavior
of GBTS, but also in explaining the improvement path of supporting system of GBTS diffusion by IDT.

Due to the diversity of the research and the trend of the development of cross-domain, TAM has
been accepted by more and more scholars in different fields, and the study of the whole TAM presents
a multi-disciplinary cross-cutting, and is constantly combined with the new theory. Based on the initial
research of TRA and TPB, new theoretical achievements have been introduced, such as the use and
satisfaction theory, innovation diffusion theory, and the usability theory to continuously modify and
improve the TAM. The basic idea of IDT and TAM is shown in Figure 4.Sustainability 2019, 11, x FOR PEER REVIEW 7 of 25 
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2.3. Research Hypotheses

2.3.1. Theoretical Hypotheses Based on TAM

The basic point of the TAM model is that the motivation of technology acceptance depends
mainly on the individual recipient’s perceived usefulness (PU) and perceived ease of use (PEOU) of the
technology [64]. With the increasingly prominent problems of energy consumption and environmental
pollution in the construction industry, the attention of the public to the environmental problems
brought by the construction industry has gradually increased, and green building has become an
important way of developing energy conservation and environmental protection in the construction
industry. GBTS supporting the realization of green building is an important means to realize the
sustainable development of the construction industry [5,12]. However, there are barriers due to
GBTS being different from traditional building technology, especially in terms of the complexity of
technology and the high cost of adoption [42]. It is necessary for developers to make adjustments and
extra efforts in the process of adopting and applying GBTS, which is different from the traditional
building technology. In the context of technology innovation adopted by GBTS, the PU of this
paper refers to the extent to which developers feel that the use of GBTS will improve the developers’
development of green buildings, corporate reputation and market competitiveness. PEOU measures
how simple it is for developers to adopt GBTS. Previous studies have demonstrated PU and PEOU
influence the behavioral intention of users’ adoption of technology [68,74,75]. Besides, PEOU affects
PU directly [64,68]. Therefore, based on the above basic theory, we propose the following hypotheses:

Hypothesis 1. (H1). Developers’ PU positively affects their GBTS adoption intentions;

Hypothesis 2. (H2). Developers’ PEOU positively affects their GBTS adoption intentions;

Hypothesis 3. (H3). Developers’ PEOU of GBTS positively affects PU of GBTS adoption.

2.3.2. Theoretical Hypotheses of Individual Factors Based on IDT

Sense of Community Belonging

According to IDT theory, compatibility is the degree to which perceived innovation and existing
values, past experience and potential adopters need to be aligned [82]. This means that the GBTS needs
to be consistent with the developers’ emotional needs. A sense of community belonging is defined as
“an emotional commitment to a place that resides in and is considered to belong to” [83]. This paper
uses the sense of community belonging to explain the concept of compatibility, and that sense affects
the attitudes of enterprises to environmental protection and social development. The stronger the
sense of community belonging is, the more responsible it is for reducing the environmental pollution
and promoting the harmonious development of nature and society [52]. As GBTS can reduce energy
and material consumption and create a better living environment, developers with a higher sense of
community belonging will be more likely to adopt GBTS [53].

This paper is based on the perspective of community regionalism. When developers develop
building projects with an external social and environmental impact, as there are individual differences
in the sense of community belonging of different developers, developers’ cognitive performances of
architectural development are also different in the face of construction pollution. As for environmental
problems, developers with a strong sense of community belonging tend to show a stronger sense
of social responsibility and more active consideration and response to the impact of construction
projects on society and the environment, out of a sense of loyalty to the environment. This will affect
developers’ GBTS adoption behavior decisions. Based on the above analysis, it is concluded that
GBTS adoption is driven by the developers’ endogenous sense of community belonging. Developers
with a strong sense of community belonging will respond positively to the call of the government
and social groups for energy conservation and environmental protection measures, and adopt more
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environmentally friendly building technologies to meet their social responsibility and emotional
commitment. Therefore, we proposed the hypothesis H4:

Hypothesis 4. (H4). Sense of community belonging positively affects developers’ PU for GBTS.

Developers’ Innovativeness

Individual Innovativeness is an important research index in IDT. Studies have shown that the early
masses with strong communication initiative and individual innovation are vulnerable to corporate
marketing efforts [82]. Individuals with strong innovative ideas can quickly discover the advantages
of innovative products [84]. When individuals consume green products with the characteristics
of environmental protection and innovation, individual innovation significantly influences their
behavior [85].

As innovative technologies, GBTS have new functional characteristics, which will attract more
attention in the field of architecture. In this case, new architectural style will change. Research has
shown that the innovation of the construction industry is a demand-driven phenomenon to some
extent because of its unique nature of project dispersion, which is different from the innovation
development of other industries [82,86,87]. This means that the successful implementation of
GBTS, in the construction industry requires the demand of developers to promote the adoption
and popularization of GBTS under the conditions of market and customer demand [88,89]. As a
consumer of GBTS, developers’ innovativeness will affect their initiative to adopt GBTS [82,90]. Based
on the above research, we infer that the adoption behavior of GBTS technology is often driven by the
innovative quality of developers. Therefore, we proposed the hypothesis H5:

Hypothesis 5. (H5.) Developers’ Innovativeness positively affects developers’ PU to GBTS.

2.3.3. Theoretical Hypotheses of Product Factors Based on LCC

Competitive Advantage

Competitive advantage means that innovative products or technologies have more advantages in
terms of cost-effectiveness and convenience than traditional products or technologies of the same kind.
Tornatzkyy and Klein found that competitive advantage is the main factor influencing individual
adoption in their research on innovation [91]. The whole life cycle cost (LCC) is the sum of the cost of a
certain equipment from research and development being put into use at the final disposal stage.

The adoption of GBTS involves the entire life cycle of the building, including design, construction
and operation [31,92]. Generally, developers think that the initial cost of adopting GBTS is very high,
because the incremental cost of the design and construction phase is borne by the developer, and the
incremental income of the operation phase is undertaken by the occupier. However, most studies have
shown that green buildings, as the effective measure to mitigate environmental pollution and resource
conservation, can save more than 10 times the initial investment over the life cycle of the building,
including efficient use of energy, water and materials, improvement of indoor environmental quality,
and minimization of negative impacts on the environment [2,5]. Developers, who actively adopt GBTS
can get subsidies from the government, while shaping a good corporate image. For long-term life-cycle
considerations, good corporate reputation will also give developers a larger market share. All of these
will give developers an effective competitive advantage [57]. The initial input cost of GBTS is likely
to be higher than that of traditional construction, but expected premium prices and earnings during
operation will offset incremental costs and provide developers with economic benefits [93]. Therefore,
if developers think that GBTS can give them comparative advantages such as low energy consumption
and environmental protection over traditional building technology according to LCC, they are willing
to enhance their adoption intention of GBTS. Therefore, we proposed the hypothesis H6:

Hypothesis 6. (H6.) Competitive advantage positively affects developers’ PU for GBTS.
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2.3.4. Theoretical Hypotheses of Interface Factors Based on IDT

Government’s Structural Guarantee

IDT emphasizes the important role of the Media [82]. Its essence is its catalytic action on
innovation and its receptor interface. The government’s structural guarantee refers to the transaction
guarantee mechanism in the aspects of standards, policies and measures formulated by the government
department when developers adopt GBTS, including investment guarantee of basic technology
facilities, the law, etc.

At present, there are many kinds of GBTS in China’s construction market, and the technical
suppliers are different to a great extent. New technology is emerging constantly over time, and
most developers have a vague understanding of GBTS. Compared with the traditional construction
technology, GBTS has have more uncertainties in the later stages of construction and maintenance.
Lack of government demonstration projects, relevant laws and regulations at the national level, and
timely matching of relevant technical standards prevents developers from choosing and adopting
GBTS. There are similar problems in other developing countries [94,95]. As the development time and
the scale of green buildings in the developing countries are in the initial stage, the relevant laws and
regulations and other supporting policies are not perfect, and lack of relevant technical standards has
hindered the adoption and diffusion of GBTS.

Therefore, when the developers’ information on GBTS is not comprehensive, the structural
guarantee provided by the government can act as the medium on the interface of the developers’ GBTS
adoption system, and eliminate the uncertain obstacle to the GBTS adoption by developers. Studies
have also shown that structural guarantee can improve developers’ initial trust [3,96]. Therefore,
the government’s structural guarantee for GBTS can enrich its adoption information of GBTS, reduce
the uncertainty of the following stages, such as construction and operation, improve the confidence of
adopting GBTS, and perceive that the adoption of GBTS is very simple. Therefore, we proposed the
hypothesis H7:

Hypothesis 7. (H7.) Government’s structural guarantee positively affects developers’ PEOU of GBTS.

Relevant Stakeholders

The successful adoption and application of GBTS requires the effective cooperation of all
participating units in construction engineering [36,97]. The knowledge, experience and ability of project
team members are key to ensuring the effective adoption of GBTS [98–101]. As a new construction
method, GBTS is not well understood by many developers in actual construction. Compared with
traditional building technology, developers need to consider various risks and uncertainties in the
design, construction and later operation stages of GBTS [13,42]. Because of the inherent high cost,
instability and other characteristics of construction projects, the adoption of GBTS will increase the
risk to developer income [42,43].

The theory in the field of social psychology about the influence of information society holds that
when people are in unfamiliar situations, it is difficult to make correct judgments and responses. Thus,
they often regard the people around them as the source of reasonable information [102]. Therefore,
as one of the main media sources of developers’ information, relevant stakeholders can influence the
decision of developing GBTS more than traditional mass media. In addition, IDT also points out that
in addition to their own decision-making style and technical characteristics, the adoption behavior of
users is more affected by the social organization [82]. Therefore, when considering whether to adopt
GBTS, developers will take the initiative to obtain the corresponding GBTS information from relevant
stakeholders in the construction market (such as technical suppliers, design units, construction units,
associations, other developers, etc.) and adopt GBTS according to other relevant stakeholders’ behavior.
Therefore, other stakeholders’ awareness and behavior of active adoption of GBTS, as well as good
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technology adoption ability, can better promote the adoption of GBTS by developers and complete the
effective diffusion of GBTS. Therefore, this paper puts forward the hypothesis:

Hypothesis 8. (H8.) Relevant stakeholders are positively influencing developers’ PEOU of GBTS.

Based on the above assumptions and analysis, this paper constructs a model of developers’
intention to adopt GBTS, as shown in Figure 5.
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3. Empirical Study

3.1. Questionnaire Design

In this study, a questionnaire was used as the main measurement method. Based on the existing
research results of TAM and IDT, and on the basis of the published classical literature, the questionnaire
is discussed repeatedly by the research team, and the relevant experts and scholars are consulted. It is
combined with the characteristics of Chinese developers’ adoption behavior on GBTS to complete the
final design. The final questionnaire can be seen in Appendix A.

3.2. Data Collection

In this paper, the questionnaire tests the hypothesis of the constructed model, the objective of the
survey is to focus on the developers’ staff. After constructing the questionnaire according to TAM and
IDT, three university professors and two department managers of developer companies discussed and
revised the questionnaire many times. They all have more than 10 years of relevant research or work
experience in the construction field. A pilot test of the questionnaire was conducted before the formal
survey to ensure the applicability of the expected questions. Because some of the measurements were
borrowed from other studies, 17 developer managers were selected to take part in the experiment, and
the original questionnaire was revised. They are registered by the Ministry of Housing and Urban-Rural
Development (Ministry of Housing and Urban-Rural Development) of the People’s Republic of China,
with professionals from the China Construction Industry Association (CCIA) and have rich real estate
development experience, which ensures the authority and reliability of this study. In order to ensure
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the reliability and effectiveness of the survey, the questionnaire is distributed to the management of the
developers’ companies. The questionnaire mainly uses a snowball sampling method to increase the
number of surveys through the relationship between individuals, which has been shown to be extensive
and effective in many studies [48,102]. The questionnaire is aimed at the top 20 developers in China,
as they have a monopoly on the market of real estate development projects in China and they are have
an absolute advantage in the size of total housing transactions, leading the development direction of
China’s real estate development. Therefore, the survey can represent the current situation and trend of
the development behavior of the developers in China. A total of 400 copies were distributed, 312 copies
were returned, and 288 valid questionnaires were obtained. The effective rate of the questionnaire
was 72%. The questionnaire used the Likert five-point table, marked in turn with 1–5 which means
“very disagreed, disagreed, generally, agreed, very agreed.” The survey was conducted between 20
August, 2018 and 18 November, 2018. The final questionnaire consists of two parts, the first part is
the basic information of the respondents, the second part is the specific questions adopted by GBTS.
The demographic characteristics of the sample can be seen in Table 1.Among the total sample, men
accounted for 76.74 percent, while women accounted for 23.36 percent, with the majority of 30–50 years
old accounting for 68.75 percent of the total. Postgraduate and graduate are dominant, accounting
for 54.17% and 35.41%, respectively. This shows that the developers surveyed have a higher level of
education. The majority of wage earnings are above 6000 RMB, accounting for 88.54 percent of the
total, indicating higher earnings for Chinese developers.

Table 1. Demographic characteristics of the sample.

Characteristic Numbers Percent (%)

Gender
Male 221 76.74

Female 67 23.26

Age 30 and below 61 21.18
31–40 155 53.82
41–50 43 14.93

51 and above 29 10.07

Education
Collage and below 7 2.43

Graduate 102 35.41
Postgraduate and above 156 54.17

23 7.99

Average monthly wage income (RMB)

3000 and below 0 0
3001–6000 33 11.46
6001–9000 166 57.64

9001 and above 89 30.90

4. Research Results

4.1. Reliability and Validity Tests

In this study, Cronach’s α-coefficient method was adopted to analyze the reliability of the sample
data. It is generally considered that when Cronach’s α > 0.7 belongs to the high confidence level and
reaches above the 0.5 level, it is considered as the lowest acceptable level reliability standard [103].
The analysis of SPSS software shows that Cronach’s α value of each latent variable in this study is
obviously greater than 0.7 (see Table 2), which indicates that the model is featured with excellent
internal consistency, that is, the scale has passed the reliability test. In order to ensure the follow-up
factor analysis of the study data, the KMO test and Barlett’s spherical test were carried out with SPSS.
The results showed that the KMO value of each potential variable in this study was higher than the
minimum standard value of 0.5 (see Table 3) [104]. The total KMO value of this measurement scale is
also greater than 0.5. When the significant value is 0.000, Bartlett’s test of sphericity is 2163.148, which
indicates that the correlation matrix is not a unit matrix. In this case, it can be seen that the data in this
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study is suitable for factor analysis [105]. By using SPSS to carry out confirmatory factor analysis, it
can be seen from Table 4 that the factor standard load on each measuring index is between 0.61 and
0.94, and it is more than 0.5, which indicates that the scale has good convergence validity [106,107].

Table 2. Reliability analysis for each scale.

Dimension Constructs Items Factor Loading Cronach’s α

Adoption intention

AI1 0.852 0.923
AI2 0.818
AI3 0.824
AI4 0.822

TAM

PU PU1 0.813 0.889
PU2 0.739
PU3 0.741
PU4 0.720
PU5 0.794

PEOU PEOU1 0.724 0.889
PEOU2 0.673
PEOU3 0.721
PEOU4 0.698

PEOU5 0.671

Individual factor

Sense of community belonging

SC1 0.853 0.880
SC2 0.850
SC3 0.789
SC4 0.758

Developers’ innovativeness
DI1 0.838 0.899
DI2 0.820
DI3 0.814

Product factors Competitive advantage
CA1 0.762 0.852
CA2 0.874
CA3 0.825

Interface factors

Relative stakeholders

RS1 0.850 0.922
RS2 0.780
RS3 0.711
RS4 0.787
RS5 0.817

Government’s structural guarantee
GS1 0.730 0.861
GS2 0.855
GS3 0.887

Table 3. KMO and Bartlett’s Test.

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.922

Bartlett’s Test of Sphericity
Approx. Chi-Square 6393.316

df 496
Sig. 0.000

Table 4. Goodness-of-fit measures of CFA model.

Goodness-of-Fit Measure Index Basic Level Results Model Fitting Judgment

Absolute fit x2/df <3 1.370 Accepted
RMSEA <0.08 0.036 Accepted

Incremental fit CFI >0.90 0.973 Accepted
TLI >0.90 0.970 Accepted
IFI >0.90 0.973 Accepted
NFI >0.90 0.908 Accepted

Parsimony-adjusted comparative fit index PGFI >0.50 0.747 Accepted
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4.2. Model Fitting Analysis

AMOS software is used to validate the sample data. The structural equation model and the
maximum likelihood estimation method are adopted to test the theoretical model and hypotheses.
Table 4 shows that the comprehensive fitting indexes are in accordance with the evaluation criteria,
which indicates that the overall fitting effect of this research model is good and can be used to test
the hypothesis.

4.3. Hypothetical Test Results

The statistical analysis results are sorted, and the results of each verification are shown in Figure 6.
For a simple and clear presentation of the model, the variables involved in the model are abbreviated
and the corresponding abbreviations are shown in Table 5. The specific path coefficients of the model
are shown in Table 6. Obviously, the hypotheses H1 to H8 hold true. Hypotheses H1 to H8 are
confirmed at the 0.001 level, except for H3, which is confirmed at the 0.05 level.
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Table 5. Glossary of abbreviations.

Abbreviations Constructs Items

AI Adoption intention AI1-AI4
PU Motivation PU1-PI3

PEOU GBTS capability PEOU1-PEOU3
SC Sense of community belonging SC1-SC4
DI Developers’ innovativeness DI1-DI4
CA Competitive advantage CA1-CA4
RS Relative stakeholders RS1-RS5

GS Government’s structural
guarantee GS1-GS3



Sustainability 2019, 11, 1795 14 of 24

Table 6. Unstandardized regression weights.

Estimate S.E. C.R. p

PEOU <— RS 0.578 0.055 10.411 ***
PEOU <— GS 0.265 0.057 4.667 ***

PU <— SC 0.253 0.060 4.210 ***
PU <— DI 0.281 0.060 4.704 ***
PU <— PEOU 0.141 0.054 2.621 0.009**
PU <— CA 0.191 0.050 3.798 ***
AI <— PU 0.287 0.081 3.549 ***
AI <— PEOU 0.569 0.077 7.371 ***

AI1 <— AI 1.000
AI2 <— AI 1.058 0.054 19.435 ***
AI3 <— AI 1.025 0.053 19.455 ***
AI4 <— AI 0.958 0.050 19.311 ***
PU1 <— PU 1.000
PU2 <— PU 1.017 0.079 12.898 ***
PU3 <— PU 1.175 0.087 13.479 ***
PU4 <— PU 1.092 0.078 13.962 ***
PU5 <— PU 1.067 0.082 13.048 ***

PEOU5 <— PEOU 1.000
PEOU4 <— PEOU 0.930 0.065 14.251 ***
PEOU3 <— PEOU 0.931 0.063 14.708 ***
PEOU2 <— PEOU 0.940 0.064 14.632 ***
PEOU1 <— PEOU 0.940 0.066 14.228 ***

SC4 <— SC 1.000
SC3 <— SC 1.116 0.081 13.722 ***
SC2 <— SC 1.203 0.088 13.689 ***
SC1 <— SC 1.043 0.078 13.343 ***
DI3 <— DI 1.000
DI2 <— DI 1.138 0.063 18.090 ***
DI1 <— DI 1.101 0.058 18.843 ***
CA3 <— CA 1.000
CA2 <— CA 1.218 0.082 14.897 ***
CA1 <— CA 0.922 0.070 13.093 ***
GS3 <— GS 1.000
GS2 <— GS 1.043 0.059 17.653 ***
GS1 <— GS 0.870 0.062 14.098 ***
RS5 <— RS 1.000
RS4 <— RS 0.943 0.055 17.081 ***
RS3 <— RS 0.918 0.055 16.721 ***
RS2 <— RS 1.053 0.057 18.614 ***
RS1 <— RS 1.030 0.056 18.435 ***

Notes: *** p-Value is less than 0.001; ** p-Value is less than 0.01.

5. Discussion

The results of this study show that the hypotheses are supported by empirical evidence.
Hypotheses H1 and H2 are supported, and they hold under the condition of p < 0.001. The PU

and PEOU of GBTS adoption by developers have a significantly positive impact on the intention of
GBTS adoption, and the impact of PEOU is more significant. The standardized path coefficients of
PU and PEOU are 0.216 and 0.479 respectively, and they are consistent with the conclusion of the
TAM. The result reflected in reality is noteworthy. At present, in the construction market in China,
there are many developers, who also perceive the usefulness of GBTS. However, there are still many
confusions about the ease of use of GBTS and technology adoption [42]. Therefore, in order to improve
the intention of GBTS adoption by developers, it is necessary to improve the ease of use of GBTS
by developers, and remove the obstacles encountered by developers in adopting GBTS from many
aspects, such as policy guidance support, project demonstration applications, and technical facilities
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matching their stakeholders, and so on [12,35,38]. Only by reducing the difficulty of adoption can we
improve the adoption and diffusion of GTBS.

Hypothesis H3 that PEOU affects PU is also supported, but does not hold under p < 0.01 and
p < 0.001, only under p < 0.05. This means that PEOU has an impact on PU in the basic modeling of
TAM, while the effect of PEOU on PU is also true for developers’ GBTS adoption behavior. However,
there are not significant problems. The result of this is noteworthy. According to the adoption situation
and the characteristics of GBTS in China, this conclusion is understandable. The reality is that not all
easy GBTS are recognized as useful by developers. At present, there are many problems in the Chinese
construction market, so if a large supply of GBTS cannot meet the demand of developers, developers
cannot measure and select GBTS [22,59]. Therefore, according to this hypothesis, we should constantly
strengthen the integration of green building supply chain, from the supply of GBTS to the selection of
applications for integration and coordination [5,22,59].

5.1. Analysis of Individual Factors

Developers have obvious individual differences in their views on GBTS, and developers with
high innovativeness are more aware of the usefulness of GBTS and are more willing to adopt GBTS.
This is consistent with some scholars’ view that developers’ innovation will affect new building
technology [52,108]. Innovation inspires individual sources of interest and exploration, which not
only means they are more willing to study new things, but also shows that they are more optimistic
about risk and more resistant to uncertainty. GBTS as an innovative technology and product, it needs
developers take time to understand it, and the uncertainty brought by GBTS also tests the developers’
ability to resist risks.

At the same time, developers, who have the stronger sense of community belonging and
responsibility for the society and the region are also more likely to adopt GBTS as the technologies
are environmentally friendly. In terms of the reality of China’s construction industry, developers with
high general qualifications, such as Zhonghai Real Estate and Vanke Group generally have a stronger
sense of social responsibility and are more likely to adopt GBTS [48,52], which is consistent with the
situation in other developing countries. Zainul Abidin [57] pointed out that for many developers
in Malaysia, survival is more important than environmental sustainability, and large construction
companies tend to understand environmental sustainability better than smaller ones. In China,
environmental organizations and media focus on the impact on large enterprises far more than on
small and medium-sized enterprises [109]. As a result, China’s large construction companies prefer
to pay more attention to sustainability when compared with small and medium-sized enterprises,
and they also tend to have a better understanding and performance when concerning environmental
sustainability than smaller ones [54,110].

The results from the individual factors show that the more innovative the developer is or the
stronger the sense of community belonging is, the stronger the willingness to adopt GBTS is. At the
same time, in the process of innovation diffusion, it is the adoption from the first group of innovation
that plays a key role in the diffusion of new products [38,108]. Therefore, for the promotion and
diffusion of GBTS, in the field of construction, it is necessary to demonstrate and promote the GBTS
adoption project from large state-owned real estate developers and the large developers of first-grade
qualification. Through the GBTS adoption demonstration and the mature technology application
demonstration of the public building project, the GBTS adoption of the lower qualification grade
developer is popularized and promoted, and the maturity of the GBT application and the market
development of GTBS are enhanced gradually. In addition, when GBTS suppliers spread to the market
for technology products, they should first lock in “leading customers” as a group of developers, who
are innovative or have a strong sense of community belonging, and as a breakthrough in opening up
the field of GBTS adoption. The governments should give early publicity and preferential subsidies
to these developers, guide them to adopting GBTS as soon as possible and forming demonstration
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projects, and play a positive role in adopting relevant groups in the GBTS market. The influence of
GBTS diffusion in the middle and late stages on the construction market should also be considered.

5.2. Analysis of Product Factors

From the perspective of product factors, there is a significantly positive correlation between the
competitive advantage and the PU of developers. Developers believe that the technological advantages
of GBTS can promote the development of enterprises and obtain economic benefits. The competitive
advantage will affect the PU perception of GBTS adoption by developers, which is the result of
long-term accumulation of GBTS adoption behavior. The adoption of GBTS will bring economic
benefits to developers in the whole life cycle, and also bring corporate reputation to developers, which
is conducive to the corporate image building and intangible asset obtaining [111,112]. In addition,
through the green building labelling scheme coverage and green building labelling scheme publicity,
developers have won more consumer attention and market share [31]. These competitive advantages
significantly affect the PU of GBTS adoption by developers.

From the product factor perspective, the competitive advantage has positive influence on
developers’ PU. Developers’ better understanding and deeper cognition of the competitive advantages
of GBTS can promote their adoption behavior. Therefore, government departments should actively
plan and adopt GBTS to form demonstration projects from public buildings, take economic measures
such as tax benefits and the reward mechanism to reward developers’ adoption behavior [113],
improve the relevant regulations, and update technical standards and guidelines at the level of laws
and regulations in a timely manner.

5.3. Analysis of Interface Factors

From an interface factor perspective, hypothesis H7 and H8 are supported. Government structural
guarantees have a significant positive impact on the perceived ease of use of developers, that is, the
government plays an indispensable role in the adoption and diffusion of GBTS. The introduction of
the relevant legal provisions and standard documents led by the government can make it easier for
developers to adopt GBTS, and they are more willing to adopt GBTS. Previous studies have proved that
government policy guidance and legal standard supervision play important roles in the cognition and
initiative of enterprise sustainability [109]. Therefore, improving the government-centered structural
support is the important guarantee for developers to enhance the PEOU of GBTS. Besides, developers’
GBTS adoption behavior needs detailed strategies and guidance from the local government policies
for implementation [114]. At present, China’s national and local regulations and policy standards on
sustainable construction are not perfect. Many policies involve only macro guidance on sustainability,
and when it comes to local policy authorities, the implementation of GBTS is poor [115], which
hinders the promotion of GBTS at the local level and on specific projects. Therefore, solving the
disconnection between the laws, regulations and standards of China’s construction market and the
actual implementation of construction projects, and implementing the heterogeneity of policies between
central policies and local governments, is also key to promoting the adoption and promotion of GBTS
by developers.

Relevant stakeholders also have a significantly positive impact on developers’ adoption of GBTS’s
of PEOU. At present, the adoption rate of GBTS is not high, when there are many obstacles in the
adoption, and the relevant publicity is not in place. Other stakeholders in the construction industry
chain, such as upstream technology suppliers, contractors, design units, supervision units and other
related groups concerning obtaining the common support of the GBTS, are the important medium to
ensure the effective adoption and diffusion of GBTS for developers [101]. The uncertainty of GBTS
and the lack of information and communication among stakeholders often make developers lack
the incentive to adopt GBTS [116,117]. Construction products are characterized by high costs and
instability. Many projects rely on temporary partnerships. The ultimate beneficiaries of green buildings
are consumers, and developers lack the interest and motivation for adopting GBTS [117].
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For interface factors, governments and enterprises should cooperate for increasing the
construction industry chain on GBTS adoption and popularization, and perfecting the structural
guarantee system. GBTS suppliers should increase R & D investment, strive to innovate, highlight
the relative advantages of GBTS, and enhance the PU of GBTS adoption by developers. Government
should create a good policy environment for the spread of GBTS, which is not only confined to
the technical subsidies, but also focuses on enacting the industrial regulation of green buildings
and making and enforcing more concrete and reasonable laws, systems and industry development
strategies. The adoption of GBTS also needs some supporting facilities, such as green materials and
green equipment. In order to fundamentally alleviate the risk-foresight worries of developers about
GBTS adoption, governments and stakeholders should continue to enhance the structural security
system and the green building supply chain. Therefore, in order to promote GBTS, it is necessary
to establish a more complete long-term cooperative relationship among construction stakeholders,
strengthen the integration of the green building chain, and improve the green building market [5,41].
From the social public level, we should increase consumers’ demand for green buildings, strengthen the
integration of the demand of material suppliers, technology suppliers and developers, enrich the green
design knowledge of design units and improve the green construction ability of construction units.

6. Conclusions

GBTS play an important role in realizing green building and promoting sustainable development
of the construction industry. However, at present, there are still many obstacles in the adoption and
diffusion of GBTS, and the adoption rate is not high in the construction market. Developers play a key
role in the adoption and diffusion of GBTS. Based on the TAM-IDT theory, this study puts forward
the external theoretical hypotheses of the individual factor, interface factor and product factor on
the basis of the literature research of GBTS, which provides a scientific basis for the analysis of the
adoption and diffusion of GBTS by developers. The combination of TAM and ITD can not only reveal
the regular pattern of GBTS diffusion from the aspect of social communication, but also explores the
influence path from the technical aspects. Therefore, it is a perfect and thorough study on the adoption
and diffusion of GBTS construction market for analyzing the influence mechanism of the GBTS
adoption intention through the three levels of “individual-product-interface”. Considering the policy
implications, in order to promote the transformation of the construction industry, the development of
GBTS should be taken into account. Government departments should improve laws and regulations
to ensure the adoption of GBTS, provide technical support and education to improve developers’
capacity. In addition, government should also recommend the market-oriented development of GBTS,
encouraging developers towards voluntary behavior awareness on GBTS adoption. In this case, a new
theoretical perspective is provided for better understanding of the regular pattern and path. Analyzing
the adoption behavior of GBT from the point of view of the developer is helpful to better understand
the factors that influence GBTS adoption and diffusion, and to facilitate the promotion of GBTS in
the field of construction. The research and development of the model also provides a new research
method for other related disciplines in the future. This study selected the top 20 developers in China,
representing a sample of the overall development trend of Chinese developers. However, there are
also some small and medium-sized developers in the Chinese market who are at the bottom of the list.
In order to understand the application of GBTS in the whole country, it is found that it is necessary to
expand the scope of investigation in the future. Although the influence factors have been explored,
there is not much research on the specific practical measures of each influence path, which can be
taken as the focus of the relevant research in the future, paying more attention to the research of GBTS
market countermeasures and suggestions. In the future, more research methods such as practical case
studies, situational experiments, interviews and so on need to be further used in order to realize the
exploratory study of the factors influencing the adoption of behavior by other relevant subjects, to
provide a more solid theoretical basis for the development of green building. This study only studies
GBTS adoption from the perspective of developers. In order to promote the further adoption and



Sustainability 2019, 11, 1795 18 of 24

diffusion of GBTS, other stakeholders and the network structure of relevant stakeholders are all worthy
of studying and exploring in the future.
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Appendix A

Table A1. Questionnaire used in the survey.

Dimension Constructs Measurement Items 1 2 3 4 5

Individual
factor

Sense of community
belonging

I attach great importance to the impact of
construction projects on the social environment.

I often take part in the social activities of nature
and environmental protection in the field
of architecture.

I attach great importance to the impact of the
construction project on the living environment.

I think that construction projects should be in
harmony with the natural environment, and
have a sense of responsibility for it.

Developers’
Innovativeness

I would be happy to try to adopt GBTS in the
construction project.

I think the GBTS is a great progress compared
to traditional construction technology.

I am happy to accept and adopt GBTS, even
though it takes a lot of time and cost.

Product
factors

Competitive
advantage

Adoption of GBTS can improve
enterprise reputation.

Adoption of GBTS can improve the market
competitiveness and expand the market share.

Adoption of GBTS will result in more policy
subsidies and lower enterprise costs.

Interface
factors

Government’s
structural guarantee

The relevant guiding laws and regulations
adopted by GBTS are sound.

Technical guidelines and standards related to
GBTS are sound.

Investment of GBTS related technology and
infrastructure are adequate.

Relative
stakeholders

Relevant stakeholders will actively provide
technical information to each other during the
adoption of GBTS.

Developers and other stakeholders often hold
technical exchanges activities.
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Table A1. Cont.

Dimension Constructs Measurement Items 1 2 3 4 5

The comprehensive evaluation of GBTS by
other stakeholders will affect developers’
adoption decision.

If necessary, relevant stakeholders will try to
cooperate with developers to adopt GBTS.

The conflict caused by the adoption of GBTS in
the construction process of the project can be
solved almost completely and effectively.

TAM

PU

Adoption of GBTS will improve the quality of
the building.

Adoption of GBTS is beneficial to meet the
requirements of energy conservation and
environmental protection for
construction projects.

Adoption of GBTS will increase the business
capacity of developers and expand the market
share of developers.

Adoption of GBTS can reduce environmental
pollution and improve environmental quality.

Adoption of GBTS is conducive to sustainable
development of the construction industry.

PEOU

My interaction with GBTS is clear
and understandable.

I think my understanding of GBTS is clear
and accurate.

I don’t think it is complicated to adopt GBTS
technology in the construction project and
complete the project construction.

It’s easy for me to choose and adopt
GBTS skillfully.

Adoption of GBTS in construction projects does
not take a lot of time to build.

Adoption Intention

I will recommend the adoption of GBTS to other
interested parties

Whenever possible, I will try to incorporate
GBTS in building development projects

I intend to adopt GBTS regularly and actively in
construction projects

I prefer GBTS to traditional architectural
technology.
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