
sustainability

Article

Research on Developers’ Green Procurement
Behavior Based on the Theory of Planned Behavior

Shijing Yang 1, Yikun Su 1,*, Wei Wang 2 and Kaicheng Hua 3

1 School of Civil Engineering, Northeast Forestry University, Harbin 150040, China; yangshijing2019@163.com
2 School of Management, Harbin Institute of Technology, Harbin 150001, China; 13B910046@hit.edu.cn
3 Guangdong Huiqing Expressway Co., Ltd., Guangzhou 510900, China; 13363236025@163.com
* Correspondence: suyk@nefu.edu.cn

Received: 2 April 2019; Accepted: 20 May 2019; Published: 24 May 2019
����������
�������

Abstract: In recent years, environmental problems in the construction industry have become
increasingly prominent and need to be improved. The production and use of building materials
remain one of the main causes of various eco-environmental problems in the construction industry.
Compared with traditional building materials, green building materials are environmentally friendly
and safer to the human body. Therefore, the promotion of green building materials in the construction
industry can handle the eco-environmental problems of the industry to a great extent, and promote
the green and low-carbon development of the industry. As the main buyer of building materials
products, developers shoulder the responsibility of promoting the development of green building
materials. The research on the green purchasing behavior of developers is conductive to winning
a good reputation for developers and promoting the sustainable development of the construction
industry. However, few scholars have focused on the in-depth research on the impact of developers’
green procurement behavior. Based on the theory of planned behavior, this study analyzes the
problem of the developers’ green procurement using the structural equation model in the way
of the questionnaire. The results showed that subjective norms and perceived behavior control
factors exerted a significant influence on developers’ green procurement (GP) behavior attitude.
The subjective norm, perceived behavior control, and other factors indirectly affected developers’ GP
behavior through behavior intention. The influence mechanism of perceptual behavior control on
developers’ GP behavior is more complicated, and the degree of influence is the greatest among the
three kinds of factors. According to the research results, this paper puts forward some suggestions to
promote developers to actively implement GP behavior. The results help to promote the GP behavior
of developers and promote the planning development of green buildings. In addition, on the basis of
a quantitative theoretical model, this paper finds out the key factors that influence the behavior of
GP from the point of view of developers, enriches the theory and method of GP research, as well as
complements the related literature of GP research. Future research will explore GP behavior from the
perspective of other stakeholders and from the developers’ internal level.

Keywords: developers; green procurement; theory of planned behavior (TPB)

1. Introduction

The construction industry is one of the main causes of resource crisis, energy shortage and
environment deterioration [1]. According to the data released by the United Nations Environment
Agency for Sustainable Architecture and Climate Promotion, building energy consumption globally
accounts for 40% of total energy consumption, with residential and public buildings consuming 60%
of the world’s electricity [2]. In the United States, approximately 18% of greenhouse gas emissions
and 21% of carbon dioxide emissions come from the real estate industry [3]. In Europe, the operating
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energy consumption of residential buildings accounts for nearly 40% of the total energy consumption
of the whole society [4]. China, as the representative of the Asian developing countries, confronts more
prominent eco-environmental problems in the construction industry [5]. According to estimates [4],
60 per cent of global carbon emissions growth in the real estate sector comes from the real estate
sector in developing countries in the Asian region. Therefore, especially in developing countries with
high population density and high activity in construction industry, the ecological problems of the
construction industry need to be greatly improved.

The environmental problems in the construction industry are caused by the production and use
of building materials to a large extent, which are mainly in the following aspects. First, the building
materials production energy consumption is high and the resource consumption is large. In the broad
sense, building energy consumption and resource consumption account for a large proportion. Based on
estimates, building material production energy consumption accounted for 33% of the broad sense of
building energy consumption. Second, building materials with poor environmental performance lead
to high energy consumption and high resource consumption. According to Zhu et al. [6], due to the
environmental performance of exterior wall insulation and other materials, the energy consumption of
residential housing heating in winter in Beijing is 50% higher than that in the same climate cities in
western countries. Third, building materials are the main cause of air pollution and indoor environment
pollution in the construction industry. In accordance with the statistics [7], the total emissions
from the building materials industry in 2013 occupy 18% of the country’s total industrial emissions.
In addition, gases and dust emitted from building materials in the use and waste phases will also cause
serious indoor and outdoor environmental pollution and endanger human health. Compared with the
traditional building materials, green building materials are environmentally friendly and beneficial to
the human body [8]. As a result, the application of green building materials can solve the environmental
problems of the construction industry to a great extent, as well as promote the green and low carbon
development of the construction industry [9]. According to Balaras et al. [10], the use of green wall
materials and energy-efficient windows can save 33–60% and 14–20% of the energy consumption
of residential buildings in Europe, respectively. In addition, based on the research by Galante and
Pasetti [11], if the existing residential buildings in the United States are modified with energy-saving
wall materials, the annual operating energy consumption will be reduced by 24.8%. Therefore, it is of
great importance to promote the production and application of green building materials.

Green procurement (GP) can bring many benefits to construction projects. For example,
the procurement of low energy, high performance, high durability and local building materials
can effectively reduce the energy consumption of building materials in the life cycle, efficiently
saving natural resources. Procurement of biodegradable building materials with less waste from the
production process can reduce environmental pollution [7]. In the process of green procurement, life
cycle environmental impact assessment technology is employed to evaluate green building material
products. The selection and use of LCA can effectively reduce waste and pollution caused by
materials, and reduce the production and use of harmful materials. The use of recyclable materials is
promoted [12,13]. Zsidisin and Siferd [14] believe that through green procurement, enterprises can
establish recycling channels for materials, from the production, use, disposal of waste materials, to
recycling of building materials. This channel can effectively realize the recycling of materials and
improve the utilization of resources. Shen et al. [15] conducted on-the-spot research on real estate
enterprises in China, finding that the implementation of green procurement can effectively achieve
product differentiation, attract consumers, and thus add value to the project. Through investigating
the construction industry in the Netherlands and Finland, Vrijhoef and Koskela [16] found that the
environmental problems of construction materials are mainly caused by the improper work of the
supply chain. Consequently, construction enterprises should communicate and establish partnerships
with all parties in the supply chain using a green procurement strategy in order to realize the green
development of the project [17]. Dadhich and Genovese [18] suggest that construction enterprises
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should fully consider and combine the ideas and suggestions of green building materials suppliers in
the product design stage, which will be beneficial to the green innovation of products.

The implementation of Green Building requires the participation of all the entities in the
construction activities of the project [19,20]. Although each stakeholder needs to make a specific
contribution to the realization of green building, the developers play a key role in demanding the
realization of green building by other stakeholders [21,22]. Typically, developers in the construction
industry are the consumers, their will and their needs to shape products and processes from the start
to build projects [23,24]. It is easier for developers to implement GP from the beginning of the project
for subsequent green building decision-making and practice [25]. In other words, the real driver of GP
comes from the developers. Although the developers are regarded as the main driving force of the
green supply chain, the lack of awareness and motivation of GP is also the main obstacle to the green
building [23]. In Malaysia, for example, although the Government has begun to implement supply
chain management, developers are reluctant to move from traditional methods or risks to new technical
areas [25]. Similarly, the lack of understanding of the developers’ GP hinders the development of
sustainable buildings [26].

Briefly, developers’ GP behavior is the main driving force to promote green building material
products and low carbon development in the construction industry. At present, GP has been extensively
used in manufacturing, chemical industry and many other industries, and successfully promoted
the application of green products and the green low-carbon development of the industry [27,28].
Practice shows that GP is considered to be effective in reducing waste and pollution caused by
materials, reducing the production and use of hazardous materials and promoting the use of recyclable
materials [12,13]. In addition to environmental benefits, GP can also bring considerable economic
benefits to enterprises. Walker and Di Sisto [29] believe that GP can improve the competitiveness of
all enterprises in the material supply chain. However, currently, GP has not been widely promoted
and applied in the construction industry. Developers and construction enterprises usually use the
lowest bid method to purchase building materials products, and little consideration is given to
the environmental performance of building materials in the procurement process [29,30]. Todd and
Pyke [31] have found that only 1% and 2% of green building products certified by LEED (Leadership
in Energy and Environmental Design) in the United States satisfy the requirements of the certification
standards for recycled and renewable materials. Ruparathna and Hewage study the challenges and
current situation of sustainable procurement in the Canadian construction market, and points out that
the construction industry has always been avoiding sustainable procurement [32,33].

As a developing country, Chinese developers are considered to have low awareness of
environmental protection, lack green strategic objectives, and possess backward green procurement [34].
Appolloni et al. [27] pointed out that there is a need for more research on GP. The existing research
on GP is basically the developed countries [32,33] and the behavior of government departments [35].
The research on the enterprise behavior level of developing countries is scarce. 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 GP as the research object. Considering the innovative basic characteristics
of GP, this paper introduces the TPB (Theory of Planned Behavior). Based on the consideration of
the individual factors of the developers, the GP is extended according to its characteristics to explore
the factors influencing developers’ GP behavior. From the perspective of developers in developing
countries, the research on green building can be supplemented, which can perfect the applied research
of GP by other scholars. In view of the decision-making key role of developers, its research can promote
the adoption and diffusion of green buildings better.

The remainder of the paper is divided into four sections. In Section 2, some relevant research on GP
and TPB are summarized and research hypotheses have been proposed. Then, in Section 3, the research
method including the questionnaire design and analytical method are introduced. In Section 4,
the hypotheses are tested, and results are explored through analyzing the data. In Section 5, we make
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a detailed discussion of the statistical analysis and present the conclusions, as well as management
inspiration to the research.

2. Research Background

2.1. Green Procurement

At present, “green procurement”, “sustainable procurement” and “environmental purchasing”
are used alternately in the literature [12,36–38]. Different ways of expression are defined according to
the specific research contents and the background in the paper. Currently, there is a lack of definition
of green procurement authority in academia [27].

Large and Thomsen defined green procurement as an enterprise management strategy that
integrates environmental protection concepts into enterprise procurement rules and practices [39].
Ho and Dickinson defined green procurement as a series of research, evaluation, selection, use
and waste disposal measures and behaviors undertaken by enterprises to deal with environmental
problems [40]. Zhu and Geng defined green building materials as consultation and decision-making
among various departments within the enterprise, consideration of environmental factors in purchasing
behavior by reducing the cost of material use and end-treatment costs [41]. However, these definitions
have limitations, lacking concern and understanding of the green supply chain. For example, the
definitions of Zhu and Geng are limited to the internal organizational environment of the enterprise.
The definitions given by Large, Thomsen, and Ho are too limited to transactions at the level of
green procurement operations. These limitations make the green procurement definition a lack of
focus on the green procurement policy transaction level, including: Green supplier information
sharing, collaboration, green collaboration design, vendor training, and so on. Crespin-Mazet and
Dontenwill believe that if an enterprise does not actively share and cooperate with the members of
its product supply chain, it will be very difficult to realize the true green development of products
and enterprises [39]. The definition of Zsdisin and Siferd is more accurate, and green procurement is
defined as a series of enterprise procurement planning, rules and practice management, aiming to solve
eco-environmental problems [14]. It involves material supplier selection, evaluation and relationship
management; supplier production activities support and management; material logistics management;
material packaging; material recycling; material reuse; disposal of waste materials and so on. The most
striking difference between the definitions of Zsdisin and Siferd and that of other scholars is that they
do not merely define the need for companies to manage material flows at all stages of their life cycle.
Additionally, it also emphasizes the importance of the effective flow of procurement information, and
the establishment of a harmonious and cooperative relationship between suppliers, which embodies
the consciousness of green supply chain management. Therefore, the definition of green procurement
proposed by Zsdisin and Siferd is more helpful for enterprises to establish a comprehensive and
scientific concept of green procurement, as well as to guide enterprises to carry out strategic planning
and implementation of green procurement.

At present, the concept of GP is mainly used in the manufacturing industry. In recent days, the
principles and methods of GP have also been applied to the construction industry in order to deal
with the problems of environmental pollution in the process of building production. Environmental
pollution can be reduced from Source, which can also environmental benefit of Industry [42]. Based on
the above analysis, the definition of green procurement in this paper is mainly based on the definitions
of Zsdisin and Siferd, and refers to Ruparathna, Hewage [33], Bohari et al. [43], Shen et al. [7] etc.,
which defines GP as: During the construction of the whole life cycle of the project, the purchasing
behavior of reducing the risk of environmental pollution and improving the social, economic and
environmental benefits from the organizational culture of the enterprise to the selection of specific
construction materials and construction machinery is carried out.

GP can also improve the economic benefits of enterprises. Bai and Sarkis [29] suggest that the
implementation of GP can improve the corporate image of enterprises. Walker and Di Sisto [44] believe
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that GP can improve the competitiveness of all enterprises in the material supply chain. Through the
implementation of GP strategy, enterprises can build partnerships with green vendors and share
information. It reduces the cost of research, evaluation, oversight and audit in the procurement process
to a certain extent [45]. Through extensive cooperation with green suppliers, enterprises can also
promote their business philosophy, values and corporate culture in the product supply chain, which
will benefit the enterprise to cooperate effectively with the members of the supply chain and fully share
the advantages of each member and improve product competitiveness [46]. In addition, extensive
communication and cooperation with supply chain members or other non-governmental organizations
can also be benefited from intellectual and popular support [47].

2.2. Theory of Planned Behavior

The concept of the TAM (Technology Acceptance Model) dates back to 1975. By studying the
relationship between human Behavioral Beliefs, Normative Beliefs and Actual Behavior, Ajzen puts
forward TRA (Theory of Reasoned Action) [48,49]. 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 TPB (Theory of Planned Behavior)
is put forward and summarized [50]. The theory of planned behavior (TPB), proposed by Ajzen [51],
is a social cognitive model used in social psychology to explain will behavior, especially to study
behavior under the complete control of the non-individual will. According to the theory, behavior
intention is the most suitable predictive variable to explain behavior, and behavior can be affected
by three factors. The first factor is the individual’s attitude towards specific behavior. The second
factor is the social situational factor, that is, the subjective norm, which is the social pressure that
individuals feel when they choose to implement or choose not to conduct specific behavior. The third
factor is perceptual behavior control, which is the degree of difficulty for the individual to carry out
specific behavior. In general, the more positive the individual’s attitude and subjective norm about
behavior, the stronger the control of perceptual behavior, the stronger the individual’s will to choose
and implement the behavior.

TPB provides a theoretical basis for understanding the GP behavior of developers. It believes
that behavior attitudes (favorable or adverse evaluations of behavior), subjective norm (the perception
of the expectations of others) and perceived behavioral control (the belief that one has the ability to
perform successfully) are the three most important predictors of behavior. These three predictive
variables affect the behavior intention of developers’ GP as a whole, and then influence developers’ GP
behavior. Thus, the interpretation of the TPB-based developers’ GP behavior is feasible.

At present, numerous scholars have applied TPB in the research of behavior decision-making of
enterprises, such as investment behavior research in the economic field [52] and research of enterprise
environmental behavior [53]. These studies have made TPB have good application and development in
the research of enterprise’s behavior decision-making [54]. In addition, TPB has also been successfully
applied in the field of construction behavior. Teo and Loosemore [55] used TPB to investigate the
power of attitudes of operators in the construction industry (e.g., site foremen, workers) in wasteful
behavior, showing that operators are not negative, but few attempts to minimize construction waste.
Wu et al. [56] investigated Chinese contractors’ views on the minimization of construction waste.
Her findings suggest that both site managers and workers in China’s construction industry are negative
about the miniaturization of waste in the construction process. Currently, there is no research on
developers’ GP behavior using TPB.

3. Theoretical Framework and Hypotheses

Ajzen and Fishbein consider that individual behavior is rational in most cases, and put forward
rational behavior theory. The basic framework of the theory is mainly composed of three main
dimensions, in which the behavior attitude and subjective norm will influence the individual’s final
actual action through the intermediate variable of behavior intention. The basic framework of the theory
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mainly consists of three main dimensions, in which the behavior attitude and subjective norm will
influence the individual’s final actual action through the intermediate variable of behavior intention.
In 1985, on the basis of behavioral rationality, Ajzen added perceptual behavior control factors as
a pre-factor to the model, and proposed the theory of planning behavior (TPB). Based on the TPB
and combined with the developers’ GP behavior, this work constructs the basic theoretical model of
developers’ GP behavior decision-making. The concrete behavior model is shown in Figure 1.

Sustainability 2019, 11, x FOR PEER REVIEW 6 of 23 

intention. In 1985, on the basis of behavioral rationality, Ajzen added perceptual behavior control 
factors as a pre-factor to the model, and proposed the theory of planning behavior (TPB). Based on 
the TPB and combined with the developers’ GP behavior, this work constructs the basic theoretical 
model of developers’ GP behavior decision-making. The concrete behavior model is shown in Figure 
1. 

Actual behaviorBehavior 
intentionSubject norm

Behavior 
attitude

Perception 
behavior control

H2

H5

H6

 

Figure 1. Developers’ green procurement (GP) behavior decision model. 

3.1. Developers’ GP Behavior Attitude and GP Behavior Intention  

Attitude is the positive or negative emotion that people hold to be engaged in a certain goal 
behavior. Psychological research generally believes that, as a cognitive-based psychological 
response tendency, the attitude has three components including cognition, emotion and action [57]. 
In studying individual entrepreneurial behavior, Phan suggests that attitudes include endogenous 
and exogenous attitudes [58]. Bagozzi indicates that attitude should include instrumental attitude 
and emotional attitude [59]. Obviously, different standards of attitude classification can lead to 
differences in the results of attitude classification, but no matter what kind of behavioral attitude, 
there is a prominent belief behind it that affects its formation. According to Ajzen [51], individuals’ 
beliefs about behavior results are the key factors influencing their formation. Behavioral attitude 
refers to the main beliefs held by an individual when making an active decision, which is an overall 
assessment and prediction of the behavior, in response to the expected outcome of the behavior. 
Developers have the basic motivation of rational economic man. It is the nature of developers to 
pursue the maximization of interests and pay more attention to the economic effects of enterprises in 
the development of the construction projects. In the current construction market environment, the 
improvement of the environmental benefit brought by the GP behavior and the good reputation of 
the developer can continue to stimulate the developers’ GP behavior intention. 

It is widely believed that the main advantage of GP is that it improves the environmental and 
financial performance of the construction processes [38]. Therefore, the benefits of implementing GP 
can be divided into two main aspects including the environmental benefits gained by minimizing 
the negative impact on the surrounding people and the environment and the enterprise benefits 
gained by bringing business benefits to the company itself. First, on the environmental front, GP 
behavior can help developers reduce the waste of resources and protect the environment, and 
encourage other stakeholders in the project to participate in green building project practices. 
Products in GP behavior can promote the use of clean technologies and fuels, improve energy, water 
and resource conservation through maximizing efficiency, minimizing waste and reducing toxic 
emissions from construction processes [60,61]. 

Secondly, GP behavior can improve the competitiveness and image of the enterprise. Active 
implementation of GP can improve the competitive advantage and enhance the reputation of 
developers [62]. For developers, the active implementation of GP can reduce the environmental 

Figure 1. Developers’ green procurement (GP) behavior decision model.

3.1. Developers’ GP Behavior Attitude and GP Behavior Intention

Attitude is the positive or negative emotion that people hold to be engaged in a certain goal
behavior. Psychological research generally believes that, as a cognitive-based psychological response
tendency, the attitude has three components including cognition, emotion and action [57]. In studying
individual entrepreneurial behavior, Phan suggests that attitudes include endogenous and exogenous
attitudes [58]. Bagozzi indicates that attitude should include instrumental attitude and emotional
attitude [59]. Obviously, different standards of attitude classification can lead to differences in the
results of attitude classification, but no matter what kind of behavioral attitude, there is a prominent
belief behind it that affects its formation. According to Ajzen [51], individuals’ beliefs about behavior
results are the key factors influencing their formation. Behavioral attitude refers to the main beliefs held
by an individual when making an active decision, which is an overall assessment and prediction of the
behavior, in response to the expected outcome of the behavior. Developers have the basic motivation
of rational economic man. It is the nature of developers to pursue the maximization of interests
and pay more attention to the economic effects of enterprises in the development of the construction
projects. In the current construction market environment, the improvement of the environmental
benefit brought by the GP behavior and the good reputation of the developer can continue to stimulate
the developers’ GP behavior intention.

It is widely believed that the main advantage of GP is that it improves the environmental and
financial performance of the construction processes [38]. Therefore, the benefits of implementing GP
can be divided into two main aspects including the environmental benefits gained by minimizing the
negative impact on the surrounding people and the environment and the enterprise benefits gained
by bringing business benefits to the company itself. First, on the environmental front, GP behavior
can help developers reduce the waste of resources and protect the environment, and encourage other
stakeholders in the project to participate in green building project practices. Products in GP behavior
can promote the use of clean technologies and fuels, improve energy, water and resource conservation
through maximizing efficiency, minimizing waste and reducing toxic emissions from construction
processes [60,61].



Sustainability 2019, 11, 2949 7 of 23

Secondly, GP behavior can improve the competitiveness and image of the enterprise.
Active implementation of GP can improve the competitive advantage and enhance the reputation
of developers [62]. For developers, the active implementation of GP can reduce the environmental
pollution of construction projects, reduce the waste of resources, improve the recycling of resources,
and exert an important role in the cost saving and environmental protection of construction
enterprises [38,60]. The active implementation of GP, by developers can improve the awareness and
awareness of environmental protection and resource conservation within the enterprise organization
from the top down. In indicates the shaping of the organizational atmosphere related to the green
building of employees from the management to the company, enhance the company’s sense of social
responsibility and reputation image. These will help to improve the competitiveness of developers
in the domestic market, but will also promote developers in the international market opportunities.
In addition, GP will enhance green supply chain networking, reduce transaction costs for developers
and reduce the risk of environmental pollution [63]. Therefore, we propose the assumption that H1:

Hypothesis 1 (H1). Developers’ behavior attitude has a positive impact on GP behavior intention.

3.2. Developers’ Subjective Norms and GP Behavior Intention

There are two main types of subjective norms, respectively, two-factor structure and three-factor
structure. According to the study of two-factor substructure theory, subjective norms include
exemplary norms and instructive norms, both of which reflect the pressure and sense of control
produced by social influence on individuals, and are two sub-factors of subjective norms. They have
an independent predictive function of willingness to act [64]. Based on dividing subjective norm into
two factors, Cialdini et al. added individual norm factor, that is, the subjective norm is a three-factor
structure composed of the individual norm, the exemplary norm, and the instructive norm [65].
Individual normative factors can improve the explanatory power of TPB in some moral-related behavior
studies. Therefore, the subjective norms of developers’ GP behavior are divided into individual norms,
exemplary norms and instructive norms using the division of subjective norms by Cialdini et al. [65].
As individuals living in the social context, the GP behavior of developers is bound to be influenced by
the surrounding environment, especially the environment of the construction market consisted of the
surrounding individuals and teams. Therefore, when choosing GP behavior, developers will consider
the attitude of the government departments, other interest-related units and industry organizations
that they value in the surrounding building environment to their implementation of GP behavior.
This kind of attitude has guidance influence on the developer’s GP behavior choice. Meanwhile, the GP
behavior belongs to the typical behavior of the organization, and the developer chooses GP behavior is
entirely the self-conscious behavior. If the developers’ social responsibility consciousness is high, it is
thought that the development of the green building is its own duty and obligation.

According to the basic point of view of planning behavior theory, the subjective norm is that
the purchasing behavior of developers in the process of project construction will be subjected to
pressure from different levels of departments [66]. The construction industry is the pillar industry
of the national economy. The GP behavior of the developer relates to the basic quality and safety of
the project, the national economy and people’s livelihood and social stability, and affects the natural
and social environment. Therefore, the construction process of the project will inevitably be affected
by the external socio-economic environment. Under the background of the gradual upgrading and
diversification of Chinese construction enterprises and the increasing demand of consumers, the GP
behavior of developers will firstly be subject to the laws, regulations and regulations of the government
regulatory departments [66]. Besides, it will also be supervised by public opinion, such as social
groups. In addition, the behavior of developers also has a certain nature of public welfare, and the
choice of environmental impact, such as GP behavior is also a voluntary sexual choice of developers.
Under the increasingly fierce competition in the construction market, the active implementation of GP
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is also an important means for developers to improve their reputation. Consequently, we propose the
assumption H2:

Hypothesis 2 (H2). Subjective norms have a positive effect on developers’ GP behavior intention.

3.3. Developers’ Perceived Behavioral Control and Behavior Intention

Ajzen and Trafimow first put forward the concept of perceptual behavior control in the TPB
model. According to Bandura, people’s judgment and understanding of their ability play a major
role in the self-regulation system of their behavior, and individual behavior can be predicted by
self-efficacy [67]. The stronger the sense of self-efficacy is, the more forceful its efforts are, the more
able to persist. When encountered difficulties, those who doubt their abilities will relax their efforts
or give up altogether while those with a strong sense of self-efficacy will take on the challenge with
greater effort.

In determining whether or not to perform a specific behavior, the subject has the perceptual ability
to the difficulty degree of the behavioral objective, that is, perceptual behavior. Generally, the stronger
the subjective perception of the target, the greater the driving force of the behavior execution, and the
more probable it is that the behavior is willing to perform the specific behavior. GP behavior involves
high amount of risk and uncertainly. Likewise, there is uncertainty about the future benefits of green
building. If developers do not have firm confidence in GP behavior, it will be difficult to overcome the
difficulties encountered in the process of their GP behavior. From this perspective, the self-efficacy,
is an important factor affecting the choice and implementation of GP behavior. Actually, the behavior of
incomplete will control is not only influenced by behavior attitude, but also by the control conditions of
opportunity and resources. In his empirical study, Hagge et al. found that perceptual behavior control
affects behavior intention [68]. No matter how much developers want to implement GP behavior, if
they do not have enough control over the green building environment and resources, they feel that they
will face a lot of resource constraints. It will affect the enthusiasm of GP behavior and the execution of
GP behavior. On the contrary, if developers think that they have better control over green building
resources and building environment, they will greatly stimulate their GP behavior will, at the same
time, provide better convenience for the implementation of their GP behavior. If developers have full
knowledge of their own people, things and environment in GP behavior, they will expect cost-benefit
of procurement and the resource endowments available based on past procurement experience to carry
out GP behavior expectations.

According to TPB, perceptual behavior control can not only affect individual behavior intention,
but also can directly predict individual actual behavior. Because when the perception of individual
behavior control can accurately reflect its actual control conditions, it can directly predict the possibility
of individual behavior. When the developer can accurately control the actual behavior in the future by
the perceived control ability, the perceptual control ability will directly predict the possibility of the
developers’ GP behavior, that is, perceptual behavior control can directly affect the developers’ GP
behavior. On this basis, we propose the assumption H3, H4:

Hypothesis 3 (H3). Perceptual behavior control has a positive effect on developers’ GP behavior intention.

Hypothesis 4 (H4). Perceptual behavior control has a positive effect on developers’ GP actual behavior.

3.4. Developers’ GP Behavior Attitude and Subjective Norm, Perceptual Behavior Control

According to the relationship hypothesis in TPB, there is a mutual influence among the basic
variables: Behavior attitude, subjective norm and perceptual behavior control [13]. As the three
basic elements of TPB, behavior attitude, subjective norm and perceptual behavior control are not
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independent of each other. Subjective norms and perceptual behavior control exert a significant
positive influence on behavior attitude [69,70]. The persuasion theory in the field of social psychology
believes that: In the group environment in which the subject exists, the recommendation of the other
subjects in the group and the argument of the other subjects about a certain behavior will indirectly
affect the original attitude of the subject to the behavior [71]. Simultaneously, the behavior subject will
change their behavior attitude consciously in order to obey the group norm.

In the project construction process of developers, there is uncertainty in the whole life cycle
construction activities of green buildings. There are inherent shortcomings of supply chain separation
and fragmentation in the construction industry, lacking a clear understanding of the practical
significance of GP in the industry. The construction industry itself has the inertia of relying on
the traditional experience. When the green behavior choice of the new technology new material is
faced, the construction industry is more inclined to rely on the guidance of the government policy.
Other projects with experience are involved in the help of the enterprise or the institution. With enough
information that supports GP behavior, developers develop a positive attitude towards the GP. In the
process of developers’ GP behavior, the existing green building mandatory and encouraging policies
have not played an ideal role in promoting the development of green building materials [7]. In many
cases, developers do not have a clear understanding of the performance of GP. This needs the guidance
of the government management department and the organization support of the association and other
industry departments. Only when developers get enough GP-related information will they become
more and more positive about green GP.

Generally, developers choose the right GP partners and procurement content based on their
own resources. In the procurement process, the development cycle of a green building project and
the uncertainty of the result are the contents that developers need to consider. Most developers will
determine the level and degree of GP according to the various resources that the enterprise itself
has. When the developer can accurately locate the various resources and the ability of the enterprise
itself, the GP attitude of the developer will be increasingly positive. On the contrary, the stronger the
uncertainty of purchasing unit and content in GP behavior, the more uncontrollable factors can be
perceived, which will reduce the enthusiasm of developer GP and have a negative effect on behavior
attitude [45]. Therefore, we propose the assumptions H5 and H6:

Hypothesis 5 (H5). Subjective norms have a positive effect on developers’ GP behavior attitude.

Hypothesis 6 (H6). Perceptual behavior control has a positive effect on GP behavior attitude of developers.

3.5. Developers’ GP Behavior Intention and GP Actual Behavior

In TPB, behavior intention is the most important predictor of behavior [72]. Behavioral intention
refers to the tendency of an individual to a particular behavior and is one of the best predictors of
individual behavior [71,73]. Numerous studies have proved that the will to act has a positive effect on
the behavior [74,75], and others believe that the will to act can directly determine the behavior [76].
Many studies have shown that individual-specific behavior intention has a high correlation with
behavior and has a good predictive effect. If measured properly, behavior intention can explain a large
part of the actual behavior. The past meta-analysis of the will and behavior shows that the correlation
coefficient between BI and behavior ranges from 0.47 to 0.65, reaching a significant level [77,78].
In general, the final implementation of the act is determined by behavior intention. In the developers’
GP behavior, only when the developers think that GP will bring positive benefits to them, will the
developers have a positive intention to the GP behavior. When developers determine that GP behavior
will obtain GP performance internally, and will enhance the competitiveness of developers in the
outside, they will consciously cognize and comprehend GP, improve GP willingness, and finally
implement the specific GP behavior. Therefore, we propose the assumption H7:
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Hypothesis 7 (H7). Developers’ GP behavior intention will have a positive impact on GP behavior.

4. Research Method

4.1. Questionnaire Design

In this paper, the questionnaire method is employed to analyze the model and the object of
investigation is the staff in the developer companies. The design of the questionnaire was based on
TPB theory, and has been discussed and revised with three university professors and two developers’
management personnel. All of them have over a decade of relevant experience in the field of construction.
After determining the basic contents of the questionnaire, 17 developers were tested to ensure the
reliability and applicability of the questionnaire. On this basis, the questionnaire was further modified.
The final questionnaire can be seen in Appendix A. The questionnaires are mainly got through
e-mail by selecting the top 20 real estate developers in China, through snowball way to obtain the
data which has been used in other researches [79]. Totally 400 questionnaires were issued, 322 were
withdrawn and 307 valid questionnaires were obtained. The effective rate of the questionnaire was
76.8%. The questionnaire used the Likert five-point table, scored with 1–5, indicating “very disapproval,
neutrality, agreement, and agreement.” The survey was conducted between November 5, 2018 and
January 13, 2019. The final questionnaire consists of two parts, respectively, the basic information of
the respondents and the specific questions of GP. As shown in Table 1, the majority of men account
for 75.24% of developers’ statistics. The current age of developers is middle-aged, with 83.06% of the
30–40 population, a higher level of general education, and a higher income for developers, with 89.25%
of the 6000 and above stations.

Table 1. Basic information of the sample.

Characteristic Numbers Percent (%)

Gender
Male 231 75.24

Female 76 24.76

Age 30 and below 117 38.11
31–40 138 44.95
41–50 28 9.12

51 and above 24 7.82

Education
College and below 7 2.28

Graduate 122 39.74
Postgraduate and above 151 49.19

27 8.79

Average monthly wage income (RMB)

3000 and below 0 0
3001–6000 33 10.75
6001–9000 182 59.28

9001 and above 92 29.97

4.2. Analytical Method

Based on the hypothesis test of the correlation variables in the developers’ GP behavior model,
the structural equation model is mainly used. In this paper, SPSS (Statistical Product and Service
Solutions) and AMOS (Analysis of Moment Structure) software are adapted to test the reliability and
validity of the model, and the relevant results are obtained.
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4.3. Data Analysis

4.3.1. The Reliability and Validity of the Questionnaire

To ensure the follow-up factor analysis of the data, the KMO (Kaiser-Meyer-Olkin) test and
the Barlett spherical test of the data were carried out using SPSS. The specific results are shown in
Table 2. The Bartley spherical test statistic is 2868.447 and the corresponding probability Sig is 0.000.
Therefore, it can be concluded that there is a significant difference between the correlation coefficient
matrix and the unit matrix [80]. At the same time, the KMO value is 0.762. According to the KMO
metric given by Kaiser, the original variables are suitable for factor analysis [81]. Based on the basic
description in the above paper, the developer GP behavior model involves five main measurement
scales. The abbreviated forms whose corresponding abbreviations are shown in Table 3. The scale
mainly refers to the measurement items that have been determined by a large number of research
results, so it has good content validity. However, to ensure the feasibility of the model to research the
developers’ GP behavior, the reliability of the scale is tested by SPSS software, and the specific results
are shown in Table 4. The cumulative equation interpretation of all the related factors in the scale was
over 50%, the values of Cronach α were above 0.8, and the factor loads were more than 0.8, satisfying
the basic standard requirements of each index [81,82]. According to the test, we can see that the model
has good reliability and validity, and it is suitable for analyzing the GP behavior of developers.

Table 2. KMO and Bartlett’s Test.

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.873

Bartlett’s Test of Sphericity
Approx. Chi-Square 2868.447

df 105
Sig. 0.000

Table 3. Abbreviations of relevant variables.

Abbreviations Constructs Items

AT Behavior Attitude AT1-AT3
SN Subject norm SN1-SN3

PBC Perceived behavior control PBC-PBC3
AI Behavior intention AI1-AI3
BI Actual Behavior BI1-BI3

Table 4. Model check results.

Constructs Items Factor Loading Cumulative Variance
Contribution (%) Cronach’s α

Behavior attitude
AT1 0.888

78.732 0.864AT2 0.855
AT3 0.918

Subjective norm
SN1 0.864

74.251 0.826SN2 0.857
SN3 0.864

Perceptual behavior control
PBC1 0.906

80.002 0.875PBC2 0.891
PBC3 0.886

Behavioral intention
AI1 0.932

80.398 0.877AI2 0.887
AI3 0.870

Actual behavior
BI1 0.917

83.747 0.903BI2 0.910
BI3 0.918
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4.3.2. Correlation Analysis

After analyzing the reliability and validity of the model, a Pearson correlation analysis of the
factors of the model is also needed. As presented in Table 5, there is a significant correlation between
the factors (p < 0.01) and thus the model and assumptions are reasonable.



Sustainability 2019, 11, 2949 13 of 23

Table 5. Factor correlation coefficient.

BI1 BI2 BI3 AT1 AT2 AT3 SN1 SN2 SN3 PBC1 PBC2 PBC3 AI1 AI2 AI3

BI1 1
BI2 0.748 ** 1
BI3 0.770 ** 0.751 ** 1
AT1 0.227 ** 0.252 ** 0.258 ** 1
AT2 0.202 ** 0.238** 0.248 ** 0.607 ** 1
AT3 0.231 ** 0.261 ** 0.218 ** 0.752 ** 0.682 ** 1
SN1 0.291 ** 0.295 ** 0.301 ** 0.254 ** 0.153** 0.204 ** 1
SN2 0.332 ** 0.352 ** 0.370 ** 0.364 ** 0.348 ** 0.334 ** 0.610 ** 1
SN3 0.370 ** 0.330 ** 0.353 ** 0.286 ** 0.269 ** 0.253 ** 0.623 ** 0.609 ** 1

PBC1 0.328 ** 0.357 ** 0.373 ** 0.382 ** 0.423 ** 0.371 ** 0.136 * 0.32 4** 0.156 ** 1
PBC2 0.362 ** 0.401 ** 0.368 ** 0.375 ** 0.430 ** 0.340 ** 0.201 ** 0.325 ** 0.213 ** 0.720 ** 1
PBC3 0.423 ** 0.434** 0.432 ** 0.419 ** 0.420 ** 0.403 ** 0.219 ** 0.382 ** 0.251 ** 0.708 ** 0.672 ** 1
AI1 0.389 ** 0.409 ** 0.409 ** 0.423 ** 0.459 ** 0.347 ** 0.200 ** 0.287 ** 0.295 ** 0.380 ** 0.399 ** 0.442 ** 1
AI2 0.454 ** 0.443 ** 0.432 ** 0.404 ** 0.475 ** 0.373 ** 0.256 ** 0.360 ** 0.350 ** 0.395 ** 0.431 ** 0.475 ** 0.767 ** 1
AI3 0.364 ** 0.402 ** 0.425 ** 0.484 ** 0.468 ** 0.383 ** 0.346 ** 0.370 ** 0.366 ** 0.369 ** 0.351 ** 0.381 ** 0.730 ** 0.618 ** 1

Note: “**”means p < 0.01; “*”means p < 0.05.
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4.3.3. Hypothesis Test

In this paper, we use Amos software to test the construct relation of developers’ GP behavior
decision model, and the concrete results are shown in Figure 2.
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The final results of the model fitting are as follows, as shown in Table 6. Each fitting index of the
structural model meets the requirements of its judgment standard, showing that the model has a good
explanatory ability for the GP behavior of developers.

Table 6. Results of the structural model fitting test.

Goodness-of-Fit Measure Statistical Test Index Fitness Degree Test Result Model Fitting Judgment

Absolute fit x2/df <3 2.295 Accepted
RMSEA (Root Mean Square

Error of Approximation) <0.08 0.065 Accepted

GFI (Goodness of Fit Index) >0.85 0.926 Accepted
Incremental fit CFI (Comparative Fit Index) >0.90 0.962 Accepted

IFI (Incremental Fit Index) >0.90 0.963 Accepted
NFI (Normal Fit Index) >0.90 0.936 Accepted

Parsimony-adjusted
comparative fit index

PGFI (Parsimony Goodness
of Fit Index) >0.50 0.633 Accepted

5. Discussions

5.1. Research Results

The test results of the specific model are shown in Table 7. Obviously, the behavior attitude
has a positive effect on the developers’ behavior intention to the developers’ GP behavior, and the
standardization coefficient is 0.299, which is significant under p < 0.001, assuming that H1 is proved.
Subjective norms have a positive effect on the intention of developers’ GP behavior. The standardization
coefficient is 0.213, which is significant under p < 0.001, assuming that H2 is proved; Perceptual behavior
control has a positive effect on developers’ willingness. The standardization coefficient is 0.316, which
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is significant under p < 0.001, assuming that H3 is proved. The subjective norms experienced by
developers have a positive effect on behavior and attitude. The standardized path coefficient is 0.246,
which is significant at the level of p < 0.001, assuming that H5 is proved. Perceptual behavior control
also has a positive effect on behavior attitude. The standardized path coefficient is 0.455, which is
significant at p < 0.001. H6 is proved. The behavior intention of developer GP has a significant positive
effect on its actual behavior. Its standardized path coefficient is 0.379, which is significant at p < 0.001
level, assuming that H7 is proved. The intention of the developer acts as an intermediary between the
behavior attitude, subjective norm, perceived behavior control and the actual behavior of the final
developer. Additionally, perceptual behavior control has a direct impact on the actual behavior of
developers. The standardized path coefficient is 0.315, which is significant at the level of p < 0.001, and
H4 is proved.

Table 7. Model parameter estimation coefficient.

Estimate S.E. C.R. p STD

AT <— SN 0.247 0.065 3.774 *** 0.246
AT <— PBC 0.461 0.066 6.94 *** 0.455
AI <— AT 0.297 0.069 4.329 *** 0.299
AI <— SN 0.212 0.063 3.382 *** 0.213
AI <— PBC 0.318 0.069 4.639 *** 0.316
BI <— AI 0.427 0.078 5.484 *** 0.379
BI <— PBC 0.358 0.079 4.531 *** 0.315

BI1 <— BI 1 0.871
BI2 <— BI 1.046 0.055 19.014 *** 0.858
BI3 <— BI 1.041 0.053 19.641 *** 0.88
AI1 <— AI 1 0.898
AI2 <— AI 0.963 0.052 18.441 *** 0.84
AI3 <— AI 0.875 0.051 17.004 *** 0.795
AT3 <— AT 1 0.875
AT2 <— AT 0.897 0.059 15.31 *** 0.77
AT1 <— AT 0.913 0.054 16.976 *** 0.841
SN3 <— SN 1 0.784
SN2 <— SN 0.926 0.073 12.776 *** 0.801
SN1 <— SN 0.89 0.072 12.425 *** 0.763

PBC3 <— PBC 1 0.838
PBC2 <— PBC 1.048 0.065 16.213 *** 0.825
PBC1 <— PBC 1.068 0.064 16.695 *** 0.848

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

This paper constructs and analyzes the decision-making model of developers’ GP behavior
based on TPB. The findings of the current study support the hypothesis that, in accordance with the
TPB research area. The structural equation model is used to verify and analyze the basic research
hypotheses of the model. The conclusion demonstrates that the behavior intention of developer GP
has a significant positive effect on the actual behavior of GP. The developers’ actual behavior of GP
is indirectly influenced by three kinds of pre-variables, including behavior attitude, subjective norm
and perceptual behavior control, while the intermediate variable is GP behavior attitude. In addition,
perceptual behavior control directly affects the actual behavior of the developers’ GP. The detailed
discussion and analysis are presented as follows:

Developers’ GP behavior, affected by different factors, presents a complex behavior state.
According H1–3, it can be seen that the GP behavior intention of the developers is directly influenced
by the developers’ behavior attitude, subjective norm and perceptual behavior control. According to
H5 and H6, the subjective norms and perceptual behavior control of developers indirectly affect the
willingness of GP behavior of developers through GP behavior attitude. It indicates that the more
active the developers’ attitude towards GP, the greater the internal and external environment support
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for GP, and the stronger the ability to control the developers’ own resources and external response,
the more willing the developer is to implement GP.

In the decision-making process of developers’ purchasing behavior, the whole purchasing behavior
system is more complicated because as it contains many related participants and various complicated
factors related to the construction project environment. According to H7, the higher the willingness
of the developer GP behavior, the better the developer can choose the GP behavior. Based on the
assumption, the perception of behavior control will directly influence the GP behavior of the developer.
In addition, according to the structure of the model, developers’ GP behavior will play an intermediary
role between the behavior attitude, subjective norm, perceived behavior control and the actual behavior
of the developers’ GP.

5.2. Management Implications

Improving developer managers’ awareness of GP behavior is necessary. Developers’ attitude
towards GP behavior not only directly affects the developers’ GP behavior through that behavior’s
intention, but also has an important intermediary utility. Subjective norms and perceptual behavior
control also need to influence the actual GP behavior through the behavior’s intention. As a result, the
GP behavior intention plays a decisive role in developers’ GP behavior level. Therefore, developers’
managers should constantly improve the cognitive level of GP behavior.

It is regarded as an effective way to promote GP for enterprise managers to formulate green
planning and management strategy. These green plans and strategies put pressure on employees
within an organization to GP behavior. The greater the pressure on employees within the enterprise is,
the higher the tendency to GP. Additionally, this rule is also prevalent in the construction industry of
the United States [83], the United Kingdom [45] and Australia [84]. However, the research found that
the actual internal pressure on employees in Chinese real estate enterprises is not great and thus the
degree of implementation of GP in real estate enterprises is not high. This is largely due to the lack of
environmental-related enterprise planning and policies. Actually, this problem is common in many
developing and developed countries. For example, Kiron et al. [84] conducted a worldwide survey of
the sustainable development of enterprises, finding that construction companies generally did not
focus on formulating policies to encourage employees and partners to make a positive response to
environmental issues.

There are several reasons why Chinese developers do not pay attention to the practice of GP. First of
all, GP will significantly increase the development costs of construction projects, which may harm
the economic benefits of developers. This also makes many developers; especially small developers
deterred. In recent years, because China’s real estate industry is not good enough, small developers
have small profits and difficulty in the financing, it is difficult to afford the high cost of GP and thus
they are unwilling to invest in green and environmental affairs [25]. In addition, even though there are
some large developers who can afford the high cost of GP behavior, they are also reluctant to invest in
GP. This is mainly due to the high expectations of these developers for short-term returns and high
turnover rates, the general lack of the concept of life cycle cost management, as well as the lack of
understanding of the cost-effectiveness of green building materials in the construction and use stages.

Second, there are some developers rarely involved in environmental protection. Due to the lack
of relevant professional experience, personnel, tools and methods, these enterprises have difficulty in
scientifically and objectively evaluating the benefits of purchasing certain green building materials.
Therefore, developers do not understand the short-term and long-term benefits brought by GP. In this
case, to avoid the possible risks, the majority of enterprise managers choose to continue to employ the
traditional procurement methods. Research [32,33] reveal that the real estate market in Canada also
has this problem, and the lack of relevant professional training has made many companies unable or
afraid to use green building technology to build photovoltaic systems.

Finally, developers are generally concerned about the quality of green building materials.
Green building materials are new products, and their development still remains in the initial stage.
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In the interview, the interviewees enumerated a series of technical problems existing in the existing
products, such as strict requirements for construction environment, low durability and fire resistance.
The technical problems of green building materials are actually widespread in other countries as
well [8]. It demonstrates that the existing green building materials have not been competent for all
kinds of requirements of developers, and the related technical research needs to be strengthened so as
to improve the overall performance of green building materials.

Strengthen the external pressure of developers’ GP behavior is necessary. As a rational economic
man, developers have the motivation to pursue the maximization of economic benefits. In the process
of project development, the GP behavior will be ignored considering the cost. The results show that
subjective norms: Individual norms, exemplary norms and prescriptive norms exert an impact on
the GP behavior of developers. The government should strengthen the education and concept of
environmental protection through media publicity, network education, community activities and other
forms to enhance the public’s awareness of green consumption. Besides, local governments can build
public green buildings, such as libraries, science and technology museums, schools, hospitals, etc.,
to enhance public understanding of green buildings and to experience the benefits of green building
materials and green building technologies, thus enhancing the attractiveness of green buildings to
the public.

The demand and supply of green building materials market has brought important influence
on the application of green building materials, which is mainly reflected in the external drivers
of developers’ GP behavior mainly from the construction market, especially the consumers and
competitors in the market [5]. Carter and Dresner [85] point out that consumers’ requirements for
product environmental performance will have an important impact on the GP behavior of enterprises.
In the construction industry in developed countries, consumers are considered to have preliminary
environmental awareness, proposing some environmental-related requirements for construction
products. For example, American developers have begun to widely use green building materials,
such as energy-saving doors and windows, thermostats, as well as environmentally friendly water
distribution pipes to satisfy the growing demand of consumers [83]. However, Chinese consumers
have always been regarded as less environmentally conscious than consumers in developed countries,
who pay more attention to green consumption [86]. Consequently, it may dispel the enthusiasm of
developers’ GP behavior to a certain extent.

In addition, competitors’ green strategy will also put pressure on enterprises to carry out GP
behavior [44]. According to relevant studies, in the Chinese construction industry, developers have
begun to focus on the green development strategy adopted by competitors and actively adjust their
own corporate strategic planning [5]. For example, some large-scale Chinese developers, such as Vanke
and Fang Xing, are observing the rise of other developers whose core business philosophy is green
development, and they have also begun to carry out GP behavior and develop a large number of green
buildings. Such benign competition can not only promote the green and low carbon development
of the industry, but also help to improve the competitiveness of developers [87]. Therefore, it can be
predicted that in the future, there will be an increasing number of developers in China’s construction
market, due to market pressure to carry out GP behavior.

Considerable studies have shown that enterprises will also be driven by market interests to carry
out GP behavior [15,88]. Research by Berns et al. [89] demonstrates that consumers’ environmental
aspirations are in fact providing businesses with valuable, unprecedented business opportunities.
Production and sale of green products in line with the needs of the general public will bring a large
number of market benefits. In China, construction market products homogenization is currently very
serious [90]. Green building materials products have a variety of advantages which can effectively
help developers to carry out product differentiation, attract consumers and thus gain market benefits.
Deng and Wu [91] conducted a field survey of the construction market in Singapore, showing that
through the adoption of a variety of energy-efficient and environmentally friendly green building
materials and technologies. Developers have succeeded in achieving a premium on construction
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products-an average 4.1 percent increase in initial sales and a 9.9 percent increase in secondary sales.
Developers will pay increasing attention to the environmental image of manufacturers when buying
products, and enterprises with good environmental image will possess the opportunity to compete for
larger market share.

Improving developers’ ability to GP behavior is necessary. According to the basic model constructed
in the present study, it can be concluded that perceptual behavior control has a significant impact on
the GP behavior of developers. Varnas [38] indicates that many enterprises are not currently capable of
GP. Akadiri [8] found that Nigeria’s construction enterprises lack scientific evaluation tools for green
building materials, and it is difficult to evaluate the environmental performance of building materials
effectively, seriously impeding the behavior of GP. In addition, the inadequacy of GP behavior will also
lead to the wrong estimation of the incremental cost of green building materials. Enterprises widely
involved in the development of green housing products can more accurately estimate the development
costs of green buildings. Those who are rarely involved in green buildings will seriously overestimate
the incremental costs of green buildings and GP. This wrong overestimation of the cost will greatly
hurt the enthusiasm of developers to step into the green building industry and hinder developers
from the implementation of GP behavior [92]. Developers have different scales and qualification
levels. Generally, large-scale developers with high qualification level will provide better green support
for employees’ green training and GP behavior selection in the environment of building projects.
However, due to the size of the enterprise and limited income, small and medium-sized developers
are often lacking green learning and training. Therefore, the management and management level of
the developer should be constantly strengthened, the scale and strength of the developer should be
enhanced, and thus the GP behavior of the staff can be better trained and effectively implemented
in the selection and application of the building materials. In addition, developers can also improve
developers’ GP behavior awareness and level through relying on building associations, industry
management and other resources and strength, as well as a multi-channel understanding of green
construction enterprises. GP behavior is also an interdisciplinary enterprise management behavior,
requiring the cooperation of the design department, cost department, procurement department and
other multi-department employees. The effectiveness of GP behavior often depends on the cooperation
between these professionals [14]. The lack of clarity in the division of responsibilities, obligations and
competencies will seriously hinder the benefits of the GP behavior of an enterprise. Consequently,
developers need to reasonably define the responsibilities, obligations and competencies of each
functional department in dealing with environmental matters, in order to promote cooperation and
communication between the various departments [17].

6. Conclusions

In recent years, during the sustainable development process of the construction industry,
the development of green architecture attracts extensive attention from various countries in the
world. There still exist many problems and obstacles in the implementation and promotion of green
architecture and green building material application. Developers play a critical decision-making
role in GP reconstruction and application. Based on TPB theory, the paper firstly makes a literature
review about GP-related studies to investigate developers’ GP behavioral intention. As revealed by the
research results, developers’ GP behavioral intention is directly affected by developers’ behavioral
attitudes, subjective norms and perceived behavioral control. Developers’ subjective norms and
perceived behavioral control indirectly act on developers’ GP behavioral intention by GP behavioral
attitudes. This means that if developers hold more proactive attitudes towards GP behaviors, they
will perceive greater support from GP internal and external environment, and have stronger control
over resources and response to an emergency. In this way, they are more willing to implement GP.
Considering the implication of policy, the paper advocates to consider developers’ GP behaviors
to promote the transition of the construction industry. The main measure is for corporate internal
managers to formulate green planning and operation strategy and propel companies to implement
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GP. On the other hand, the government should reinforce public environmental knowledge education
and concept by media promotion, network education, community activity and many other forms, and
improve public green consumption awareness. In consequence, analysis of developers’ GP behaviors
helps better comprehend GP behaviors and promote the application of GP in the field of construction.
Research and development of the model also provide a new research method for the study on other
related disciplines. Because of the limit of space, the paper simply studies construction developer GP.
Future studies should continually deepen the research from the perspective of other stakeholders and
developers with varying qualifications.
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Appendix A

Table A1. Questionnaire Used in the Survey.

Codes Items 1 2 3 4 5

Behavior
intention

I1 Developers plan to GP and improve GP levels in the coming year.

I2 Developers are likely to increase investment in GP behavior over
the next year.

I3 Developers are willing to increase activities, such as GP learning
and training in the coming year.

Actual behavior
B1

Developer set up GP management, and is equipped with GP
management personnel to set up a matching

GP management database.

B2 Purchasing director and other department staff actively participate
in GP study.

B3 Managers supervise and inspect purchasing behavior to ensure
that GP requirements are met in a timely manner.

Behavior
attitude

A1 Managers think that GP behavior is an important
part of management.

A2 The manager is of the opinion that the implementation of the GP
behavior is necessary.

A3 If there is a violation of GP in the enterprise, it will be
corrected in time.

Subjective norm
SN1 Developer employees believe that enterprises should actively

implement GP.

SN2 Government plays an important role in promoting the
development of the GP behavior of the developer.

SN3 Pressure of public opinion has apositive effect of the on the
behavior of the developers’ GP.

Perceptual
behavior control

PBC1 Personnel quality and technical ability are helpful to enable
enterprises to effectively implement GP behavior.

PBC2 Developers have good access to get information, such as GP
related policies timely.

PBC3 Developers can effectively access the services of GP behavior from
related organizations in the construction industry.
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