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Abstract: Based on the theory of Planned Behavior, this study firstly explored the relationship between
the behavioral intention and the actual behavior of consumers and real estate enterprises when
choosing prefabricated residential buildings. Partial Least Squares Structural Equation Modeling
(PLS-SEM) was adopted, being supported by the questionnaire data from 310 respondents of 14
prefabricated building demonstration cities in China, to achieve the purpose. The results show that
there is a gap between the behavioral intention and the actual behavior of consumers and real estate
enterprises. The moderating effect of reputational incentive policies and financial incentive policies
was examined to bridge the gap. It shows that reputational incentive policies and financial incentive
policies are an effective way in promoting the behavioral intention and actual behavior of real estate
enterprises when adopting prefabricated residential buildings, but they all do not work for consumers.
The findings can help government understand the preference of consumers and real estate enterprises,
so as to use governance incentive policies more wisely and rationally under various circumstances.

Keywords: prefabricated residential building; theory of planned behavior; reputational incentive
policy; financial incentive policy

1. Introduction

Within the construction industry, the concept of sustainable development has become a vital
factor for making decisions [1]. Prefabricated technology has many advantages when compared
with traditional construction methods, which mainly include fewer material waste, lower noise and
dust, reduction in labor demand, and high construction productivity [2]. Prefabricated construction
technology has been widely applied in many countries and regions, especially in developed entities [3].
As a result, there has been a more than 60% prefabricated rate of buildings in developed countries, such
as the United States, Japan, the United Kingdom, and Singapore [4]. The advantages of prefabricated
construction method has also attracted the attention of developing countries, such as China, which
is experiencing a paradoxical process with rapid urbanization and serious environmental problems
being caused by construction activities [5]. The governments of developing countries launched many
compulsory or incentive policies to improve the application of this revolutionary technology. The
prefabricated construction method has been regarded as a national strategic task for China to achieve the
goal of green building and industrialization of construction. Under the guidance of this strategy, the 13th
Five-Year Planned Construction Action Plan was issued by the Ministry of Housing and Urban-Rural
Development of China, in which the goal that the proportion of newly-built prefabricated buildings
should reach more than 15% by the end of 2020 was set. However, prefabricated construction technology
was mainly applied to the projects that were invested by government. As the critical support for the
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efficient implementation of prefabricated construction method, few real estate companies progressively
implement this technology in their residential buildings actively. There exists embarrassment between
incentive policies from governments and the reluctance of real estate enterprises.

The gaps in the implementation of prefabricated building have also drawn the great concern of
scholars around the world. Many scholars imputed the gap to the lack of regulations and effective
incentive policies from the government [6–8]. Therefore, [9] pointed out that more attention should
be paid to eliminate the inadequacy of incentives and regulations in the promotion of prefabricated
construction method. The above viewpoints on the obstacles in the implementation of prefabrication
were also echoed by other scholars [10,11]. Moreover, it is also aware that the interest and demand of
consumers are vital factors that cannot be ignored, because the production method largely depends
on the consumption patterns of consumers [12]. It is obvious that real estate enterprises would
be reluctant to implement the prefabricated method if consumers are not interested in it [13]. The
findings of previous studies indicate that consumers and enterprises have strong behavioral intention
to make pro-environmental purchase decisions or carry out green environmental strategies [14,15].
However, there is sufficient evidence that strong green consciousness was not shifted to actual behavior
well for various constraints [16,17]. Moreover, previous studies related to the behavior research of
participants of prefabricated buildings did not strictly distinguish behavioral intention and actual
behavior. Therefore, understanding the gap between what consumers and real estate enterprises intend
to do and what they actually do, and examining how to close this gap are clearly important academic,
managerial, and social missions.

Reputational incentives and financial incentives are two typical incentive policies that play
different roles in promoting prefabrication. However, the results of existing studies that are related to
the impacts of incentive policies in promoting the implementation of prefabrication are inconsistent and
ambiguous [18,19]. As an implicit incentive mechanism, reputational incentive policies have a strong
positive effect on the contractors and other participants of a construction project. Reputational incentives
can help enterprises to enhance their market competitiveness or bargaining power, and thus gain
long-term profits [20]. Financial incentive policies have been embodied in many countries and regions,
such as Malaysia and Singapore. In 2010, the government of Malaysia announced Green Technology
Financing Scheme (GTFS), which provided soft loan incentive for innovators and practitioners who
participated in the implementation of green construction technologies. Under the motivation of this
policy, the prefabricated construction method and other green building technologies have attracted
more and more attention and the green building certification rate in Malaysia increased from 1 to
137 between 2009 and 2013 [4]. Singapore is the first country proposing compulsory requirements
to promote the application of prefabrication. Specifications for assessing the buildings’ quality and
testing the “buildability” were compiled under the guidance of Buildable Design Assessment System
(BDAS) [21]. These previous studies provided a descriptive analysis on the impacts of incentive
policies in the promotion of the prefabricated construction method. No efforts have been devoted
to evaluate the effectiveness of the reputational incentives and financial incentives, especially in
promoting the consumers’ purchasing behavior and the implementation of prefabricated method in
real estate enterprises.

To fill up this gap, this paper attempts to answer two questions. First, the relationships between
behavioral intention and actual behavior when choosing prefabricated residential buildings would
be explored from the perspectives of consumers and real estate enterprises, respectively. For the
perspective of consumers, it focuses on the relationship between the behavioral intention of purchasing
prefabrication (BIP) and the actual behavior of purchasing prefabrication (ABP). For real estate
enterprises, it concerns the relationship between the behavioral intention of implementing prefabrication
(BII) and the actual behavior of implementing prefabrication (ABI). Second, the moderating effects
of reputational incentives and financial incentives on the relationships that were explored in the
first step would be examined for understanding the factors that affect the realization of behavioral
intention into actual behavior. The remaining parts of this paper are structured, as follows: Section
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“Conceptual Framework” provides the theoretical background. Then seven hypotheses are proposed,
and the conceptual model is established for empirical testing; Section “Methodology” presents the
research methodology and design, followed by Section “Data Analysis and Results”, which presents the
analytical results of the structural model; finally, the findings of this paper, its conclusions, implications,
and limitations are provided in Sections “Discussion” and “Conclusions and Implications” respectively.

2. Conceptual Framework

A conceptual model that is underpinned by the Theory of Planned Behavior and five streams of
studies, namely reputational incentives, financial incentives, BIP, ABP, BII, and ABI.

2.1. Theory of Planned Behavior

The Theory of Reasoned Action (TRA) was proposed by Ajzen and Fishbein, which assumed
that people would make rational choice under complete volitional control in their decision-making
process [22]. Furthermore, there is a high correlation between behavioral intention and actual behavior.
The Theory of Planned Behavior (TPB) was expanded from TRA by Ajzen in 1985 [23]. It emphasizes
that behavioral intention does not always lead to actual behavior because of the limitation of actual
control conditions, such as personal abilities, opportunities, and resources. In other words, behavioral
intention cannot be the only factor that determines actual behavior [24,25]. Sometimes, human behavior
can also be determined by non-volitional factors. TPB assumes that not only volitional control, but also
non-volitional control, can explain the factors that influence individual behavior. Intention is a central
factor of the TRA and TPB [26]. Behavioral intention is affected by three interrelated factors. The
first is attitude which is expressed in people’s beliefs, emotions, and tendencies [27]. The second is
the subjective norm, which refers to the perceived social pressures about whether to take a specific
behavior [28,29]. The third one is the perceived behavioral control that can be applied together with
behavioral intention to predict behavior. It is people’s perceptions of their ability to perform a given
behavior through past experience and predicted obstacles [30]. In this study, behavioral intention
means that customer’s willingness to purchase prefabricated residential buildings or the willingness
of real estate enterprises to development prefabricated buildings. TPB would be more appropriate
than TRA in exploring the relationship between behavioral intention and actual behavior in this study.
For example, customers have a high willingness to purchase prefabricated residential buildings, but
they would not do it if they cannot afford the price, or if the location of the prefabricated residential
building is not convenient. For real estate enterprises, although they have a high willingness to
develop prefabricated residential buildings, they cannot implement it in their projects if consumers’
enthusiasm to purchase is not high, or the cost of implementing prefabrication is too high. It is clear that
many non-volitional factors may diminish the opportunity to make a decision to choose prefabricated
buildings for consumers and real estate developers. Therefore, a TPB-based conceptual framework
would be designed to provide a clear structure that allows the authors to explore the relationship
between behavioral intention and actual behavior by simultaneously considering the moderating role
of reputational incentives and financial incentives.

2.2. Hypotheses for the Conceptual Framework

In this section, three kinds of relationships, namely the effects of BIP on ABP, the effects of ABP on
ABI, and the effects of BII on ABI, and the moderating role of reputational incentives and financial
incentives on the relationships are systematically and theoretically analyzed. Accordingly, seven
hypotheses regarding the relationships are proposed. Moreover, the research variables that support
the proposed relationships are also reviewed.

2.2.1. Effects of BIP on ABP

Since the 1970s, many scholars have attempted to elaborate on the concept of green
consumption [31–33]. The findings showed that social initiatives, government policies, and technologies
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have considerable influence on green consumption intention, thereby changing the pattern of consumer
behaviors. Purchasing prefabrication is an important embodiment of environmental protection and
environmental responsibility [34].

Attitude, subjective norm, and perceived behavioral control can affect behavioral intention.
A positive environmental attitude can directly influence pro-environmental behavior. Some studies
related to consumers’ behavior show that knowledge shapes attitudes, which then shapes behavior,
which is the basis of TPB [33,35]. Proper educational programs and increased environmental knowledge
of consumers can change their preferences and cultivate a positive attitude toward green consumption
behaviors [36]. Subjective norm is considered to be a function of normative beliefs and the motivation
to comply. Normative beliefs refer to perceived behavioral expectations from an important reference,
such as family, friends, relatives, or neighbors. Motivation to comply includes a person’s desire to
consider the opinions of important referents on a behavior [22]. Thus, in our context, when significant
others view purchasing prefabricated residences as proper behavior, one’s perceived social pressure
to purchase prefabricated residences would increase with his/her motivation to comply. Numerous
studies have indicated that consumer behaviors are influenced by their self-confidence in their ability
to perform the behavior [37–39]. The results of these studies show that, when consumers hold more
control over carrying out a certain behavior because of sufficient required resources, they tend to carry
out this behavior.

As above, behavioral intention is the premise of the actual behavior of consumer purchasing
prefabrication and Hypothesis 1 is proposed.

Hypothesis 1 (H1). BIP has a positive effect on ABP.

2.2.2. Effect of ABP on ABI

Green consumption is a kind of guiding consumption. The profits of enterprises depend on
consumer purchasing behaviors. The preferences and choices of consumers will have an important
effect on the enterprises [40]. The purchasing behaviors of consumers is the driving force for
real estate enterprises to change their concepts and implement prefabrication. In addition, while
the implementation of prefabrication involves multiple stakeholders, the purchasing behaviors of
consumers have the greatest effect on the implementation of prefabrication in real estate enterprises [41].
If consumers have a tendency towards prefabrication, the motivation to implement prefabrication for
real estate enterprises is stimulated. As a result, Hypothesis 2 is proposed.

Hypothesis 2 (H2). ABP has a positive effect on ABI.

2.2.3. Effect of BII on ABI

The growing concern over the various negative environmental effects of the building industry in
China is changing the competitive pattern of the construction market and prompting enterprises to
produce in a “greener” way [42]. Currently, the market environment is driving Chinese enterprises
to adopt environmental technology. More and more enterprises strive to present their products in
an environmentally friendly way [43]. Generally, enterprises formulate their strategy for developing
environmental technology in cooperation with their main stakeholders [44]. Prefabricated technology
is also considered to be a new path of sustainable development in China for its potential for reduced
environmental pollution and proven efficiency [45]. In this study, if real estate enterprises have
a good perception to implement prefabrication, they will implement prefabrication. The social
pressure was expected to influence the preference of real estate enterprises to implement prefabrication.
Perceived behavioral control is the perception of real estate enterprises to control the implementation
of prefabrication. What real estate enterprises perceived about their control to implement the
prefabrication was expected to influence their intention to implement prefabrication. Therefore,
Hypothesis 3 is proposed.
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Hypothesis 3 (H3). BII has a positive effect on ABI.

2.2.4. Moderating Roles of Reputational Incentives and Financial Incentives

In general, incentives can be described as tools that influence people’s behavior [46]. Lack of
interest and demand is the main obstacle on the adoption of green strategies in the Chinese construction
industry as consumers are a key factor influencing the prosperity of the prefabrication market [47].
As revealed by previous research, the government can utilize reputational incentives to promote
socially responsible consumption awareness [48,49]. After consumers purchase “green” products
they may be in “conspicuous conservation”, especially they start to consider their responsibilities and
reputation [32]. Reputational incentives encourage consumers to continuously choose green products.
If education and reputation work together, it will play a better guiding effect on people’s behavioral
intention. This education increases reputational pressures effectively [50]. As a result, the positive
relationship between BIP and ABP might be strengthened by government reputational incentives.
Hypothesis 4 is proposed.

Reputational incentives have played a critical role in promoting the implementation of
prefabrication in residential buildings [51]. Reputational incentives can improve the renown of
real estate enterprises. Moreover, real estate enterprises have priority over others in obtaining
pre-sale permission for commercial housing and they give priority to prefabrication when government
rewards high-quality projects and excellent engineering design. These incentives allow for real estate
enterprises to benefit early from the development of prefabrication. Reputational incentives concentrate
on propagating the potential benefits of prefabrication for real estate enterprises, rather than promising
real benefits compensation. Companies are concerned with their reputation in the market, which
could be reflected in their responsibility for society [27]. Enterprises will strengthen their investment
in environmentally friendly products and innovation to improve their environmental performance
and demonstrate a responsible corporate image [52]. Enterprises are influenced by the expectations
of stakeholders in promoting an appropriate eco-friendly technology strategy [53]. Good reputation
usually yields market advantages, such as enhancing green investment enthusiasm and improving
product popularity, which leads to better consumer opinion [54]. Real estate enterprises that implement
prefabrication can develop a good reputation in society, which can increase the value of the corporate
brand [55]. Based on these points, Hypothesis 5 can be proposed.

According to the egoistic values, consumers decide whether to embrace green consumption
behaviors based on its costs for the individual [56,57]. Most people prefer consumption behaviors that
incur lower economic costs [58,59]. People generally want to do the right thing, but their priorities
change when they have to pay for it. This is consistent with Maslow’s hierarchy of needs theory.
Only when people meet their individual needs do they become more likely to embrace ecological
behavior, because they have more time and money to care about social and environmental problems.
In addition, the price of green products is usually higher than traditional products, which is the main
reason why consumers are reluctant to accept green products [18]. Previous research has proposed
that government departments should formulate specific financial incentives to encourage consumers
to embrace green consumption behaviors [60,61]. Thus, the positive relationship between the BIP
and ABP will undoubtedly be strengthened with higher levels of financial incentives, as proposed in
Hypothesis 6.

Financial incentives include various financial subsidies, tax credits, and land support offered to
prefabrication practitioners. Managers of real estate enterprises consider the high initial cost and lack of
government financial incentives as the main obstacles in implementing a green strategy for residential
projects [7]. The government acts as a promoter in the development of prefabrication who has a number
of incentive policy tools [62]. Presently, most of the current financial policies from an encouraging
direction guide real estate enterprises in implementing prefabrication. Financial incentives have been
the main driving force to adopt green innovation strategies and practices for real estate enterprises [63].
Shazmin, Sipan and Sapri [64] stated that financial incentives, such as property tax assessment, which
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have been adopted widely by several commonwealth countries, including Spain, Romania, Italy,
Bulgaria, the United States, Canada, Malaysia, and India, would be an effective means of promoting the
development of prefabrication and other kinds of green building methods. The Hong Kong Buildings
Department issued a series of financial incentive policies to promote the development of prefabrication,
in which the reward of gross floor area (GFA) has the greatest attraction for real estate enterprises. Based
on the policy, real estate enterprises can increase the volumetric rate of their projects to gain additional
GFA if they adopt prefabricated construction methods, such as non-structural external walls [65].
Strengthening government financial incentives can increase the enthusiasm of real estate enterprises to
implement prefabrication. The evolution process of prefabrication can be divided into three typical
stages after studying the development of the construction industry in developed countries: initial
stage, development stage, and mature stage [66]. Prefabrication, as new technology, is inseparable
from the support of the government in the initial stage. The government provides incentives to entice
stakeholders to adopt prefabrication [67]. The development of prefabrication in China is still in its
infancy, and thus, incentive policies, including compulsory and optional measures, have been carried
out by the government to raise awareness of prefabrication in real estate enterprises in China [68]. The
positive relationship between BII and ABI in residential buildings might be strengthened by higher
levels of financial incentives, and thus Hypothesis 7 is proposed.

The following hypotheses are proposed:

Hypothesis 4 (H4). Reputational incentives will positively moderate the relationship between BIP and ABP.

Hypothesis 5 (H5). Reputational incentives will positively moderate the relationship between BII and ABI.

Hypothesis 6 (H6). Financial incentives will positively moderate the relationship between BIP and ABP.

Hypothesis 7 (H7). Financial incentives will positively moderate the relationship between BII and ABI.

2.3. Conceptual Model

Based on the above statements and hypotheses, a conceptual model on the relationship between
BIP and ABP, as well as the link between BII and ABI was developed, as shown in Figure 1. The model
includes two moderating variables—reputational and financial incentives—for the relationship between
behavioral intentions and behavior. It illustrates the possible influence path of reputational and financial
incentives on implementation of prefabrication in residential buildings. Seven hypotheses are to be
tested based on the model.
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3. Methodology

This section outlines the main steps of the methodological approach. The conceptual model has
been built up based on the seven hypotheses that are mentioned above. First, Partial Least Squares
Structural Equation Modeling (PLS-SEM) was explained as an appropriate method to analyze the data.
Subsequently, items were clarified to measure the constructs. After that, data was collected through
a questionnaire survey to verify the seven hypotheses, the concrete information of data collection
process was introduced. Finally, Smart PLS 3.0 was used to test the reliability and validity of the data
and calculate the significance of each Hypothesis.

3.1. Method

PLS-SEM supported by questionnaire survey data were applied to test these hypotheses. In general,
there are two major approaches of structural equation modeling (SEM) for analyzing cause-effect
relations between latent constructs, namely, partial least squares structural equation modeling
(PLS-SEM) and covariance-based structural equation modeling (CB-SEM). The differences between
them are embodied not only in the basic assumptions, but also in their procedures [69]. PLS-SEM
can be considered to be an alternative CB-SEM for estimating theoretically established cause-effect
relationship [70]. It has gained a great momentum and been applied in a variety of research fields [71,72].
Accordingly, PLS-SEM can also be more appropriate in this research for the following two reasons.
Firstly, the latent variables that are mentioned in the conceptual/model have been discussed in many
green consumption-related publications [38,73]. However, there are few studies that focus on analyzing
the statistical relationship between these latent variables and their impact on the implementation
of prefabrication in real estate enterprises. It caused an increasing complexity when analyzing the
cause-effect relationships. PLS-SEM is particularly useful in analyzing research models, which remain
at the exploratory stage [74]. Therefore, PLS-SEM can meet the challenges that are faced by this
research. Secondly, PLS-SEM makes no particularly no assumption regarding the underlying data,
such as the data collected for this study. The data can be non-normal when applying the PLS-SEM
method. Moreover, PLS-SEM is the primary choice when analyzing such data and it has stronger
statistical analysis ability than CB-SEM.

3.2. Measures

Measures of behavioral intention and actual behavior were adopted or adapted from the existing
literature that have been repeatedly used in various contexts and different kinds of samples. Table 1
presents a complete list of the scale item. The five-point Likert-scale was used to assess the conformance
level for respondents (1 = strongly agree; 2 = agree; 3 = medium; 4 = disagree; and, 5 = strongly
disagree). Table 2 shows all of the items. Three items (BIP1–BIP3) [75,76] were used to assess BIP. Three
item (ABP1–ABP3) [77,78] were used to assess ABP. Three items (BII1–BII3) [79] were used to assess
BII. Three item (ABI1–ABI3) [80] were used to assess ABI.

Table 1. Measures of constructs.

Constructs Items

BIP
BIP1 I will take the initiative to understand the advantages of prefabrication

BIP2 I will recommend relatives and friends to purchase prefabricated residence actively

BIP3 I will promote the advantages of prefabrication to relatives and friends

ABP

ABP1 I have purchased prefabricated residence

ABP2 I have recommended for more people to purchase prefabricated residence

ABP3 When I am ready to buy residence, I will always choose to purchase prefabricated
residence in the future
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Table 1. Cont.

Constructs Items

BII
BII1 I think it’s a good opportunity to develop prefabrication

BII2 The prefabricated market is expected to be more prosperous in the future

BII3 I will advocate the development of prefabrication actively

ABI
ABI1 We have developed prefabrication

ABI2 We will develop prefabrication certainly

ABI3 We will continue to develop prefabrication in the future

Table 2. Background information of respondents.

Feature Type Number Percentage

Age

18–30 years 86 27.8%
31–40 years 104 33.5%
41–50 years 70 22.6%
51–60 years 50 16.1%

Gender
Female 122 39.4%
Male 188 60.6%

Education

High school 32 10.3%
University 174 56.1%

Master’s degree 82 26.5%
PhD or above 22 7.1%

Monthly income

<3000 18 5.8%
3001–5000 72 23.2%

5001–10,000 128 41.3%
10,001–20,000 62 20.0%

>20,000 30 9.7%

3.3. Sampling and Data Collection

This research collected data through a questionnaire survey that was sent through email or
through an interview. The respondents were project managers who had a good understanding of the
prefabrication and development authority and consumers planning to buy a house. However, most
people are unfamiliar with the concept of reputational incentive. As a result, consumers tend to be
young or middle-aged people with a bachelor’s degree or above. The respondents were asked to fill
out questionnaires in the context of non-incentives, reputational incentives, and financial incentives
according to their own experiences.

Local governments, such as Beijing, Shanghai, Shenzhen, and other provinces that have set
development goals of implementing prefabrication, echoed incentive policies. By the end of 2018,
more than 30 provinces had launched incentive policies to achieve their short-term or long-term
development goal of prefabrication. The Chinese government has also identified and approved some
demonstration cities to promote the development of prefabrication. Data were collected from 14
demonstration cities in China (Beijing, Shanghai, Tianjin, Nanjing, Shenzhen, Hangzhou, Changsha,
Hefei, Xinxiang, Jinan, Yantai, Weifang, Qingdao, and Jining). The prefabrication market in the
demonstration cities can be viewed as an authentic depiction of China. A total of 520 questionnaires
were sent out and 340 questionnaires were returned. Among the returned questionnaires, real estate
enterprises managers answered 163 and the consumers answered 177. Eight invalid surveys answered
by managers and 22 invalid surveys answered by consumers were removed and, thus, the final effective
response rate is 59.62%. The investigation process occurred between January 2019 and May 2019.
A diverse range of consumers and real estate enterprises were identified from the collected data,
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thereby guaranteeing that a representative sample was obtained. Table 2 shows the demographic
breakdown of all the respondents.

4. Data Analysis and Results

4.1. Reliability and Validity Test of the Data

The reliability and validity tests of BIP, ABP, BII, and ABI were conducted for ensuring the
availability and usability of the collected data. The reliability was assessed based on internal
consistency reliability (Cronbach’s alpha) and composite reliability (CR). When the CR values and
Cronbach’s alpha values are higher than 0.7, it can be considered that the collected data are suitable
and reliable for the research. As shown in Table 3, the CR values and Cronbach’s alpha values for the
four variables are both higher than 0.7, which indicates that the internal consistency and composite
reliability in this research reach the threshold values. Convergent validity and discriminate validity
were used to assess the validity of the collected data based on the value of average variance extracted
(AVE). It is considered to be valid when the AVE value of the latent variable is higher than 0.5. The
results of the AVE values in Table 4 show that convergent validity test can be passed. To satisfy the
criterion of discriminant validity, the Fornell–Larker criterion that the square roots of AVE in diagonals
should be higher than the off-diagonal elements in the corresponding rows and columns. As shown in
Table 4, the values meet the criterion of discriminant validity and the validity is acceptable.

Table 3. Results of the measurement model.

Constructs Cronbach’s α CR AVE

BIP 0.87 0.92 0.77
ABP 0.78 0.85 0.81
BII 0.84 0.87 0.69
ABI 0.92 0.93 0.78

Table 4. AVE values and correlations of the constructs.

Criterion BIP ABR BIR ABR

BIP 0.877
ABP 0.551 0.900
BII 0.427 0.382 0.831
ABI 0.632 0.432 0.438 0.883

4.2. The Verification of All the Hypothesis

The R2 value of PLS-SEM structure model was applied as the main criterion and measure to
explain the changes of endogenous potential variables and to evaluate the model’s predictive accuracy.
The R2 value ranges from 0 to 1, with higher levels manifesting in a greater degree of predictive
accuracy. It is generally acknowledged that the fitting degree of the model can be accepted when the
R2 value is more than 0.33. In the research, the R2 values for the two dependent variables ABP and
ABI are 0.356 and 0.624, respectively. Based on the data from questionnaire survey and Smart PLS 3.0
analysis software, the effect of BIP on ABP, the effect of ABP on the ABI, and the effect of BII on ABI
were obtained, as shown in Figures 2–4. The three figures demonstrate the relationships between the
variables under the conditions of “with non-incentives”, “with reputational incentives”, and “with
financial incentives”, respectively.

To test the significance of moderating role of reputational incentives and financial incentives,
multi-group analysis (MGA) was conducted to compare the bootstrap coefficients from two separate
groups: “with non-incentives” and “with reputational incentives”, as well as “with non-incentives”
and “with financial incentives”.



Sustainability 2019, 11, 4827 10 of 17

Under the condition of “with non-incentives”, as shown in Figure 2, BIP has no significant effect
on ABP (c1 = 0.132, T = 1.32). ABP has a significant effect on ABI (c1 = 0.292, T = 4.35). BII has no
significant effect on ABI (c1 = 0.216, T = 1.58). Therefore, Hypothesis H1 and H3 are not supported and
Hypothesis H2 is supported.

Under the condition of “with reputational incentives”, as shown in Figure 3, BIP has no significant
effect on ABP (c1 = 0.197, T = 1.36). ABP has a significant effect on ABI (c1 = 0.312, T = 4.97). BII has a
significant effect on ABI (c1 = 0.388, T = 8.62). The effect of BIP on ABP still remains non-significant
when compared with the results of “with non-incentives”, which illustrates that reputational incentives
have a weak moderating effect on this path. Therefore, H4 is not supported. The positive effect of
ABP on ABI is more intense. On the contrary, the effect of BII on ABI changed from insignificant
to significant, which illustrates that reputational incentives play a moderate role in improving the
implementation of prefabricated buildings. Therefore, Hypothesis H5 is supported.

Under the condition of “with financial incentives”, as shown in Figure 4, whether the influence
path between ABP and ABI (c1 = 0.329, T = 7.41) or the path between BII and ABI (c1 = 0.427, T = 10.13),
they both have significant relationships of influence. However, as compared with the results of “with
non-incentives”, the effect of BIP on ABP (c1 = 0.188, T = 1.78) still remains non-significant, which
indicates that financial incentives have no moderating effect on this path. Therefore, the Hypothesis
H6 is not supported. The effect of ABP on ABI is strengthened. The effect of BII on ABI changed from
non-significant to significant, which provides sufficient evidence for verifying Hypothesis H7.
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5. Discussion

Overall, based on TPB, this study used PLS-SEM for exploring the relationship between the
behavioral intention and actual behavior of consumers and real estate enterprises when choosing
prefabricated residential buildings, and assessing the moderating role of reputational incentives and
financial incentives on the changes of their choices.

The results show that there are non-significant relationships of influence between the behavioral
intention and the actual behavior of choosing prefabricated buildings under the condition of “with
non-incentives”, whether for consumers or real estate enterprises. It means that the behavioral intention
and behavior are inconsistent for consumers and real estate enterprises. Their behavioral intentions
cannot be upgraded to their actual behaviors of choosing prefabricated buildings. For consumers,
it can be attributed to the following reasons. First, price is a crucial factor that influences the sale
of prefabricated residential buildings. Grimmer [33] pointed out that the purchasing behaviors of
consumers are closely related to their income, the expected price, and the expected benefits that are
gained from prefabricated residential buildings. If the price of prefabrication is too high and it exceeds
the range that consumers can afford, the purchasing behaviors of consumers may be reduced, although
many consumers have the willingness to purchase a prefabricated residential building. Another
important reason is that there are relatively few real estate enterprises that are engaged in construction
of prefabricated residential buildings, which leads to prefabricated residential buildings are in short
supply, however meanwhile, discounts and promotion activities of traditional residences are drawing
in more consumers. Second, there is a lack of knowledge for many consumers in understanding
prefabricated residential buildings, which causes them to worry about the living convenience and
quality of the prefabricated residential buildings to some extent [81]. Hypothesis H2 was verified based
on the results, which means that the actual purchasing behaviors of consumers can positively affect the
actual implementing behaviors of real estate enterprises. It indicates that real estate enterprises will
fully consider the actual consuming behaviors of consumers, and accordingly adopt corresponding
development strategies. Consumers’ demands and cravings, current purchasing patterns, as well as
unmet latent preference will become the most important factors in the determination of corporate
strategy between consumers and real estate enterprises. Consumers can change their purchasing
choices and real estate enterprises can optimize their selection of offerings. Therefore, consumers’
purchasing choices drive the corporate selection [12]. As China’s real estate market is becoming
more mature, consumers’ demands for the high quality of residential buildings is increasing. As a
result, consumers have played a more and more critical role in the development process of real estate
industry. Consumption is the ultimate goal and motive force of production [82]; a high acceptance of
prefabricated residential buildings of consumers can avoid low sales and can bring higher profits for real
estate enterprises. From the unsupported Hypothesis H3, the behavioral intention has no significant
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effect on the actual behavior of implementing prefabrication for real estate enterprises. The reasons for
this finding could be due to that the decision makers of real estate enterprises would weigh the gains
and losses from the perspective of economic interests. When compared to traditional buildings, real
estate enterprises would not take greater risks to implement prefabricated buildings if additional costs
are too high for implementing prefabricated buildings. The implementation of prefabricated buildings
cannot generate additional profits on sale. Rather than making themselves be in great risk of low sales
volume, real estate enterprises are more inclined to the traditional residential buildings.

Under the conditions of “with reputational incentives”, the effect of consumers’ behavioral
intentions on their actual behaviors of purchasing prefabricated buildings still remains non-significant.
This result means that consumers do not focus on reputation. It is mainly due to most consumers
being economic men, so that they are less likely to pay more attention to the difference of reputation
obtained from purchasing prefabricated residential buildings. When people do not fully understand
the characteristics and advantages of prefabricated residential buildings, or they cannot experience
the convenience of this kind of building, it would be a great risk of property loss for consumers.
In the process of purchasing a house, although most consumers think that it is proud to be awarded
the title of environmental citizen as a reputational incentive, it is not realistic to be at the expense of
their self-economic loss. On the contrary, the behavioral intentions of real estate enterprises have a
significant effect on their actual behaviors of implementing prefabricated buildings. Most real estate
enterprises hope to enhance their own brand value by establishing a positive image and taking on
more social responsibilities [83]. Therefore, improving the reputation of real estate enterprises has
become a good incentive mechanism. A good reputation of enterprises can enhance consumers’
sense of identification with the enterprises, which can encourage the actual purchasing behaviors of
consumers. As mentioned above, consumers’ purchasing behaviors can promote the sales of house and
thus improve the profits of real estate enterprises. Reputation plays a significant role in the survival,
competition, and development of enterprises. With the prefabricated construction market maturing
and developing, the real estate enterprises with more government supports in reputation would be
willing to take action to implement prefabrication in their projects [84].

The same findings were obtained under the condition of “with financial incentives”. The behavioral
intentions of consumers have no significant effect on their actual behaviors of purchasing prefabricated
residential buildings, while it is effective for real estate enterprises. One of the potential reasons for this
finding may be that the government financial incentives are not enough to offset the incremental price
of prefabricated buildings. Even in many areas, there are no activities to provide financial incentives
for consumers purchasing prefabricated residential buildings. House prices is a huge expense for most
consumers; however, the results show that, when compared with the prices of residential buildings,
the amounts of financial subsidies are only a small part of the total house price, only when financial
subsidies help real estate enterprises slash the prices of prefabricated residential buildings, can actual
purchasing behaviors be stimulated effectively. In most areas, financial incentives have not played
a significant role in reducing the prices of prefabricated residential buildings and the lack of price
advantage leads to the failure of the translation from behavioral intentions to actual behaviors of
purchasing prefabricated residential buildings. It is not effective to convince and stimulate consumers
to purchase prefabricated residential buildings. Furthermore, consumers are more concerned about the
safety of prefabricated buildings. In addition, local governments pay more attention on the financial
incentives for real estate enterprises at present. Some relatively rich financial incentives were put into
practice for stimulating the enthusiasm of real estate enterprises. Financial subsidies or financing
policies from government can significantly alleviate the cost pressure of real estate enterprises to
develop prefabricated residential buildings and increase their profits. It can effectively encourage real
estate enterprises to develop prefabricated projects and promote the large-scale application of the
prefabricated construction method in real estate projects.
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6. Conclusions and Implications

This study adopted a questionnaire survey approach to explore the relationship between behavioral
intentions and actual behaviors of consumers and real estate enterprises when choosing prefabricated
residential buildings, particularly regarding the collective consideration of reputational and financial
incentives. Seven hypotheses are proposed in accordance with the theoretical model. The PLS-SEM
is used to test the different hypotheses. The findings highlight the large gaps between behavioral
intentions and the actual behaviors of consumers and real estate enterprises. The actual purchasing
behaviors of consumers was found to have a positive effect on the actual implementing behaviors of
real estate enterprises. Reputational and financial incentives both have a weak moderating effect on
the relationship between behavioral intentions and actual behaviors of consumers. Reputational and
financial incentives play a moderate role in improving the implementation of prefabricated buildings
in real estate enterprises.

Different incentive policies have different effects on consumers and real estate enterprises when
choosing prefabricated residential buildings. Appropriate incentive measures should be designed
based on the different participants of prefabricated buildings. The findings of this paper can provide
some meaningful implications for real estate enterprises and governments.

Firstly, a thorough understanding of consumers’ behaviors is the basis for formulating
advertisement and promotional strategies for real estate enterprises. Prefabricated residential building
is a relatively more expensive product for consumers than traditional residential buildings, especially
at the primary stage of development. The poor information about prefabricated residential buildings
comes from the fragmented information collected from various media because most consumers do
not understand the performance of prefabricated buildings and have no experience of using this kind
of buildings. It cannot provide sufficient support to consumers for making the purchasing decisions.
Therefore, real estate enterprises should try to help consumers gain the knowledge about prefabricated
buildings and try to convince them to accept the potential advantages of prefabricated buildings. More
attention should be paid to the various forms of advertisements that introduce the characteristics of
prefabricated buildings. Moreover, real estate enterprises should actively strive for demonstration
projects, constantly create quality projects, foster a good brand image, and induce consumers to
purchase prefabricated residential buildings. In addition, real estate enterprises should provide visiting
service for consumers. Consumers know more about prefabricated construction technology by visiting
the prefabricated factory, which can enhance the confidence of consumers to purchase prefabricated
residential buildings.

Secondly, this study also has several implications for government policy makers. Consumers
are not sensitive to reputational incentives and financial incentives and any incentive policies have
no significant impact on their actual purchasing behaviors, as shown in this research. Although
some local governments launched the general incentive policy to arouse consumers’ enthusiasm, no
specific measures were designed for bringing the policy into force. Therefore, specific and operational
implementation plans or incentive standards should be formulated.

Reputational incentives and financial incentives have a significant impact on the choices of
prefabricated residential buildings for real estate enterprises. However, the problem is that the
exiting incentive policies have been less effective than previously believed. Therefore, the government
should consider which kind of incentive polices are more effective for the real estate enterprises.
A comprehensive investigation regarding the demands of real estate enterprises should be conducted to
provide reference for designing more sufficient incentive measures. Moreover, the government should
consider reviewing the prefabrication market and devoting more efforts to stimulate the growth of the
prefabrication market and keep the housing price at an affordable level for consumers. Consumers
do not need to spend too much efforts and time in searching for prefabricated residential buildings if
prefabrication was more widely available in most of sales office. Therefore, incentive or reputational
policies should be formulated for improving the prosperity should be strengthened.
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However, although the purpose of the study was achieved, this study has certain limitations. The
data in this study were collected in the Chinese context. Whether the conclusions of this paper are
applicable to other countries remains to be confirmed due to the differences in national environments
and policies. The influencing factors of behavioral intention and actual behavior can be explored
further by increasing the survey data of the government. Hence, the measurement questionnaire
should be improved and the sample types enriched. What kind of incentives or other measures
provided by the government should be brought to follow-up studies.
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