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Formation of citizens’ intentions to purchase prefabricated housing in China:
Integrating theory of planned behavior and norm activation model

Abstract
Purpose- This study aims to develop an improved understanding of the formation of
citizens’ purchase intention to increase the adoption of prefabricated housing (PH).
Design/methodology/approach- An integrative model of theory of planned behavior
(TPB) and norm activation model (NAM) was proposed based on previous studies. To
verify the conceptual model, an analysis was conducted after data collection from a
questionnaire survey. Lastly, findings were presented by explaining the formation of
purchase intention in the egoistic and altruistic contexts. Practical implications were
likewise discussed.
Findings- Findings manifest that citizens’ purchase intention is influenced by egoistic
and altruistic cognitions. An effective strategy is to show citizens the pro-environmental
features of PH to promote its adoption because they value the environmental
performance of housing. Meanwhile, consumers’ social fitness also plays an essential
role in decision-making, and the dual contradiction in the PH market is revealed.
Originality/value- This study extends the knowledge of psychological decision-
making theories in the field of purchase intention toward PH by proposing an
integrative framework of TPB and NAM. Results indicate a systematic and
comprehensive understanding of consumers’ decision-making in the PH domain.
Moreover, results of this research contribute to specifying and refining the applicable
contexts of TPB and NAM by adding two antecedents: subjective knowledge and
environmental concern. This research contributes to the literature by being one of the
first to investigate purchase intention toward a high-cost product with invisible
technological innovation.
Keywords Prefabricated housing, Purchase intention, Theory of planned behavior,

Norm activation model

1. Introduction

With the rapid urbanization over the last four decades, construction activities have
become the primary reason for resource consumption and carbon emission in China
(Teng et al., 2018). Evidence suggests that the construction sector accounts for around
40% of energy consumption, 25% to 40% of greenhouse gas emissions, and about 17%
of water consumption globally (Alghoul et al., 2017). However, this situation becomes

markedly deteriorating and disturbing in the Chinese context (Dou, 2021; Wang et al.,
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2021). This development leads to high pressure to realize economic and social
sustainability and achieve carbon peaking and carbon neutrality in China according to
the United Nations Framework Convention on Climate Change (Hu et al., 2022).
Consequently, the adoption of housing with superior sustainability must be enhanced
because housing is a significant component of construction products, and the uptake of
sustainable housing is likely to trigger an overall change owing to its nationwide scope
(Cao et al., 2015; Hu et al., 2022). Prefabricated housing (PH) refers to housing where
practitioners can manufacture construction components in factories or certain
controlled production sites, transport these components to construction sites, and
accomplish on-site assembly (Tam et al., 2007; Teng and Pan, 2020). Compared with
traditional in-situ housing, PH is able to achieve evident reduction in resource depletion
(Hong et al., 2020), less damage to our ecosystem, and better energy saving (Cao et al.,
2015), and also realize more efficient construction and beneficial labor transference
(Teng and Pan, 2020).

In recent years, the Chinese government has implemented many incentive policies
to facilitate the development and adoption of PH, aiming to decrease resource
consumption and carbon emission, save labor costs, and promote productivity and
quality (Shen et al., 2021). At present, the government is about to explore appropriate
approaches to apply PH to the nationwide residential housing market for wider
environmental and social benefits (Dou, 2021). Nearly all Chinese local governments
have been encouraging developers to adopt PH with various incentive policies when
they start new projects (Shen et al., 2021). These subsidy policies are currently
formulated mainly for developers and stakeholders in the supply chain, with minimal
focus on consumers’ attitudes and intentions toward PH. Meanwhile, many scholars
have conducted research on the relations among various stakeholders and how to
integrate the supply chain to manage their relationships to achieve lower price and
better development of PH (Li ez al., 2020; Zhou et al., 2019). Some papers have
concentrated on the type of roles of the government and developers in seeking ways to
realize a more widespread adoption of PH in newly built residential projects (Dou, 2021;
Song et al., 2021). However, limited research has focused on consumers’ attitude and
their purchase intention to PH, while consumers play a significant role in the housing
market, and their preferences and choice will generally influence the intentions and
behaviors of other stakeholders (Clemons, 2008). Low intentions to purchase will
decrease the demand for PH in the housing market and make developers reluctant to

adopt or expand PH in their new projects (Hwang and Tan, 2012). This situation can
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hurt or even ruin previous effort to further expand and develop this new beneficial
technology. In addition, most consumers lack a good knowledge of PH (Shen et al.,
2021), which may prevent its further acceptance and development of PH.

Given the need to raise the intentions to adopt PH, more focus should be given to
conducting research on psychological factors, which can enhance or inhibit consumers’
attitudes and behaviors (Judge et al., 2019). Theory of planned behavior (TPB) is often
applied to study self-interest-based intentions involving individuals’ decision-making
processes (Zheng et al., 2018). Evidently, purchasing intentions toward a house belong
to this research field. Meanwhile, PH is distinguished by its low carbon emission and
pro-environment features. The norm activation model (NAM) is widely utilized
regarding pro-social and pro-environmental intentions and shows a powerful ability to
explain and predict such behaviors (Han, 2014; Werff and Steg, 2015). On the bases of
two complementary theories for decision-making, a framework integrating TPB and
NAM was proposed to study the factors and influencing paths on purchase intentions
toward PH. In practice, this paper attempts to present specific suggestions for the
government and relevant stakeholders who have been aiming to raise sustainability in
housing regarding methods that can be markedly efficient in promoting the

development of PH.

2. Literature review
2.1 Purchase intention toward PH

Given that housing cost is a significant outlay for most families, the behavior of
housing purchase deserves substantial attention and consideration for the majority of
individuals (Adabre and Chan, 2019). The range of various and complex considerations
when choosing a house can contain the price, location, supporting facilities, room
layout, quality, and safety (Adabre and Chan, 2019; Judge et al., 2019). At present,
direct and indirect financial subsidy policies for developers are implemented to offset
the higher price of PH, leading citizens to buy it at the same price as traditional in-situ
housing in the same neighborhood. Developers adopt PH in their newly built projects
combined with traditional in-situ housing so that consumers will not be concerned with
housing location and supporting facilities around their community. In addition, the
housing industry aims to follow and suit consumers’ habits in this vital housing sector.
That is, PH is designed the same as traditional in-situ housing regarding room layout
and building facade. The Chinese government has applied prefabricated construction to

public housing for several years, proving that the safety and earthquake resistance
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features of PH is acceptable in reality (Zhang et al., 2014). Evidently, the above analysis
indicates that psychological factors play a crucial role when making decisions with
respect to housing purchases owing to other factors that no longer work in the current
situation.

The Chinese government has exerted extensive effort to support the stakeholders
of PH and provided various subsidies to developers. Nevertheless, the adoption of PH
in China is still low compared with many developed countries (Cao et al., 2015; Zhang
et al.,2014). Consumers care more about the quality and performance of housing, while
most of them have minimal knowledge of PH (Shen ef al., 2021). Consumers’ purchase
intention toward PH is clearly vital for further development (Clemons, 2008).
Accordingly, more studies should be conducted to generate an accurate and systematic
understanding of how to increase the acceptance of PH in decision-making. Some
researchers have used TPB or extended TPB to explain purchase intention in terms of
self-interest and rational thoughts (Kim et al., 2018; Moon, 2021). However, there is
doubt that citizens have sufficient knowledge to make this rational decision in the initial
phase of PH development. Some scholars have applied NAM or expanded NAM to
illustrate purchase willingness for pro-environment products. Nevertheless, whether or
not NAM can play a significant role in decision-making on high-investment behaviors
remains unclear. In addition, prefabricated construction is a type of invisible technology
that is not easy for residents to observe and feel the difference from traditional in-situ
housing. Given the aforementioned features, this research aims to clarify factors and
influencing paths with an integrative framework on this high-cost product with

invisible technological innovation.

2.2 Theory of planned behavior

TPB was first proposed by Ajzen (1991) after theory of reasoned action (TRA).
Thereafter, he added perceived behavioral control into TRA, thereby creating the new
TPB (Ajzen, 1991). TPB is a popular theory applied to predict human behaviors and
intentions by recognizing vital factors, including attitude (AT), subjective norms (SN),
and perceived behavior control (PBC). AT means the evaluation of approval or
disapproval of individuals’ behavior, including emotional factors referring to the
feeling of certain behavior and cognitive factors referring to the reason for performing
a certain action (Wang, et al., 2019).

AT emphasizes on individuals’ own emotions, while SN focuses on the influence

and views of the surroundings (Kim et al., 2018). SN means individuals are influenced
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by those around them that are important to them or have common interests (Tonglet et
al.,2004). Accordingly, people seem more likely to perform some behaviors when they
can easily find support for this behavior from their surroundings, while those who deem
that the majority of their referents are against this behavior are less likely to be
motivated to conduct a certain behavior (Kim et al., 2018).

PBC stands for an individual’s sense of simplicity or difficulty in conducting a
certain behavior (Ajzen, 1991). PBC is the perception of an individual’s capacity
resulting from previous experience and perceived difficulties (Kim et al., 2018).
Anticipated difficulties can be derived from time, money, and opportunity (Armitage
and Conner, 2001). Accordingly, an individual will have a high degree of PBC if they
deem there are sufficient resources that will make a certain behavior simple and feel
assured to conduct it (Ajzen, 1991; Armitage and Conner, 2001). The intention to act a
certain behavior means the extent of effort individuals will exert to perform such a
behavior, and they are more likely to achieve this behavior with more intention to
perform it (Kim et al., 2018). Hence, behavioral intention is impacted by AT, SN, and
PBC (Ajzen, 1991; Armitage and Conner, 2001).

In recent years, TPB has been regarded as one of the most popular and powerful
models for explaining purchase intentions and consumption choices from a
psychological perspective (Ashaduzzaman et al., 2022; Ding et al., 2023; Hamzah and
Tanwir, 2021; Kim et al., 2021; Lehberger et al., 2021; Shin et al., 2022; Vafaei-Zadeh
et al., 2022). Hamzah and Tanwir (2021) reported that Malaysian purchase intention
toward hybrid vehicles could be explained through extended TPB. Similarly, Vafaei-
Zadeh et al. (2022) found that constructs from TPB had a positive impact on the
purchase intention of electric vehicles in Malaysia. Obviously, vehicles are a type of
high-cost product like PH. Lehberger ef al. (2021) proposed that the rapid growth of
buying nonperishable food could be analyzed by extending TPB when the coronavirus
pandemic started. Meanwhile, Shin et al. (2022) discussed factors influencing the
intention to travel of consumers during this pandemic by extended TPB. Ashaduzzaman
et al. (2022) predicted collaborative consumption through a TPB-based model. On the
bases of the aforementioned research, it is reasonable to explore the purchase intention
toward PH by TPB because of the relevance and similarity between PH and the above

research objects.

2.3 Norm activation model

NAM was proposed and measured by Schwartz to illustrate altruistic or pro-social
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intentions and behaviors (Schwartz, 1973), such as blood donation (Schwartz, 1973),
assisting in danger (Schwartz, 1976), and volunteer activities (Schwartz, 1977). The
initial and extended NAM models have been widely utilized later to explore and explain
pro-environmental intentions and behaviors in various fields, including electronic
product recycling (Nnorom et al., 2009), electricity-saving behavior (Zhang et al.,
2013), decision-making on pro-environmental convention (Han, 2014), adoption of
new energy vehicles (He and Zhan, 2018), and purchase willingness of green housing
(Hwang and Tan, 2012; Sang et al., 2020). Given that many researchers consider pro-
environmental intentions and behaviors as a branch of altruistic or pro-social intentions
and behaviors because individuals acting in pro-environmental behaviors will benefit
other people (Song et al.,2023). NAM has been taken as a popular and predictive model
for pro-environmental intentions and behaviors by several researchers (De Groot and
Steg, 2009; He and Zhan, 2018; Rafael et al., 2019; Werff and Steg, 2015).

Purchase willingness toward PH can be regarded as a pro-environmental intention,
given that the government and developers markedly emphasizes on its environment-
friendly characteristics (Cao ef al., 2015; Wu et al., 2019). Compared with traditional
in-situ housing, PH can provide few functional benefits at the same price in major cities
in Mainland China. Normal residents reasonably connect this purchase option with pro-
environmental intentions (Shen et al, 2021). Currently, some scholars have
demonstrated that NAM can provide sufficient explanations for pro-environment
purchase intentions and behaviors (Chan et al., 2022; Jhawar et al., 2023; Kang, 2022;
Majeed et al., 2023). Jhawar et al. (2023) found that the green purchase behaviors of
tourists could be analyzed by an extended NAM. Similarly, Kang (2022) explained
travelers’ intention to choose the Hyperloop with variables from NAM, which was
regarded as a type of pro-environmental service. Chan et al. (2022) explored the
environmental practices of companies in Malaysia using the NAM-based model.
Majeed et al. (2023) researched the pro-environment behaviors of consumers in the
context of green hotels. Consequently, NAM is an appropriate theory to explore citizens’
intentions to purchase PH because of the similar features between the purchase
intention toward PH and objects in the aforementioned research.

NAM consists of three variables: personal norm (PN), awareness of consequence
(AC), and ascription of responsibility (AR). PN is stated as a moral obligation to act or
prevent certain behaviors(Schwartz, 1977). AC is described as whether an individual is
aware of the negative consequence of not selecting pro-social options or not acting

altruistically (De Groot and Steg, 2009). AR is defined as people’s inner ethics of owing
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1

2

3 responsibility for the negative consequences of their own behaviors (De Groot and Steg,
4

5 2009).

6 Although extensive research in the pro-environmental field has supported and
7

8 proved NAM, the relationships among the three variables remain controversial (De
?O Ruyter and Wetzels, 2000). Two types of influencing paths among variables have been
11 applied in previous studies. Model A, which is shown at the top of Figure 1, urges that
g AC is positively related to AR when the latter is positively related to PN (Han and
14 Hwang, 2015; Steg and De Groot, 2010). This situation indicates that individuals are
1 2 likely to owe the responsibilities to themselves only if they are aware of the negative
17 consequence of their actions and their moral obligations are activated thereafter (Zhang
12 et al., 2013). Model B, which is at the bottom of Figure 1, shows that AC and AR can
20 simultaneously influence PN (Harland et al., 2007; Vaske et al., 2015).

;; Han (2014) found that the interpretation of NAM as a sequential model is
23 significantly powerful. Vaske et al. (2015) revealed a positive correlation between AC
24 . .

25 and AR, in which both could affect PN. Consequently, the current study adopts the
26 mediator model of NAM and creates a correlation between AC and AR to explore the
27

28 inner relations among key variables in NAM.

29

30
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55 Figure 1. Different interpretations for influencing paths of NAM

56

57

58

59

60 http://mc.manuscriptcentral.com/ecaam



oNOYTULT D WN =

Engineering, Construction and Architectural Management

2.4 Proposed framework and hypotheses

The conceptual framework is shown in Figure 2. Apart from the integrative
framework of TPB and NAM, subjective knowledge (SK) and environmental concern
(EC) are adopted, and their various relationships will be investigated.

Some scholars have argued that either TPB or NAM is not adequate to fully
explain intentions or behaviors (Han, 2014; Kim et al., 2018; Rafael et al., 2019), and
that emerging characteristic theories can realize more effective explanations and
predictions of individuals’ behavior (Kim er al, 2018). Previous research has
investigated the relationship between AC and PN. Moreover, some researchers have
indicated that AC would not directly influence PN without the mediation of AR (Han
and Hwang, 2015). Others have asserted that AC positively influences AR and PN
(Harland et al., 2007; Zhang et al., 2013). De Groot and Steg (2009) found that AR is
significantly related to PN for the reduction of car use. Zhang ef al. (2013) proposed
that AR and AC are related to PN, and they thought PN is impacted by individuals’
perception of consequences or feelings of responsibility. The following hypotheses are
developed based on the preceding research:

H1. AC will be positively related to AR.

H2. AR will be positively related to PN.

H3. AC will be positively related to PN.

H4. PN will be positively related to PI.

Numerous scholars have suggested that people’s awareness has an impact on the
variables in TPB or NAM (De Groot and Steg, 2007; Kim et al., 2018; Steg and De
Groot, 2010). De Groot and Steg (2007) discussed that an individual’s awareness has a
significant influence on PBC and AT regarding pro-environmental behaviors. Kim et
al. (2018) indicated that people’s awareness could be regarded as their social
responsibility and norm in their communities. Steg and de Groot (2010) noted that
awareness resulting from specific problems would lead to the norm of the group and
agreements from others. The current study uses previous findings and the applicable
fields of TPB and NAM as bases in classifying awareness into subjective knowledge
and environmental concern (Liu ef al., 2018; Moon, 2021; Yeow and Loo, 2022). SK
represents egoistic and rational cognition, while EC stands for altruistic and pro-
environmental awareness. Hence, the following hypotheses are the results:

H5. SK will be positively related to PI.
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H6. SK will be positively related to AT.

H7. SK will be positively related to PBC.

HS. SK will be positively related to PN.

H9. SK will be positively related to AC.

H10. EC will be positively related to AT.

H11. EC will be positively related to PBC.

H12. EC will be positively related to AC.

H13. EC will be positively related to AR.

H14. EC will be positively related to PI.

Previous studies have also revealed inner relationships among variables in TPB
(Yeow and Loo, 2022; Zhang et al., 2017). Zhang et al. (2017) proposed that SN is
positively related to AT, PBC, and PN. Some researchers indicated the relationships
among variables in the merging theory framework (Han and Hyun, 2017; Zhang et al.,
2017). Han and Hyun (2017) suggested that AC has an impact on AT, and SN is
associated with PN. Therefore, the following hypotheses are formulated:

H15: AT will be positively related to PI.

H16: AT will be positively related to PN.

H17: SN will be positively related to AT.

H18: SN will be positively related to PBC.

H19: SN will be positively related to PN.

H20: SN will be positively related to PI.

H21: PBC will be positively related to PI.

H22: AC will be positively related to AT.

H23: AC will be positively related to SN.

3. Methodologies
3.1 Questionnaire design

This questionnaire was first reviewed by two professors and five doctors to assess
its rationality. After that, we performed a pilot study prior to the final administration to
ensure that items are simple to understand for normal people and specific questions are
clear and suitable for obtaining the necessary data for the next analysis. A total of 16
respondents took part in the pilot study. Then, we modified the original questionnaire
based on this feedback. A brief introduction on PH and a short comparison between PH
and traditional in-situ housing were added ahead of the demographic questions to make

the survey easily understood by normal individuals with limited knowledge of

http://mc.manuscriptcentral.com/ecaam



oNOYTULT D WN =

Engineering, Construction and Architectural Management

construction and housing. We found that attitude toward PH is distinguished between
normal citizens and practitioners in PH. Therefore, occupation was taken as an essential
demographic variable in this research.

The final questionnaire consists of demographic and specific questions. We
designed five demographic questions to determine the gender, age, income, education,
and occupation of the respondents (Liang and Zhang, 2019). Meanwhile, 27 specific
questions were designed to estimate using a five-point Likert scale, ranging from 1
(strongly disagree) to 5 (strongly agree). Specific questions were designed to glean
meaningful data to support and prove the relationships among variables in the
hypothesized model (see Figure 2). Measurement items for the integrative framework
were adapted from mature questionnaires of previous research, which were shown in
Table Al in the Appendix. SK was adapted from research explaining the intention to
adopt green buildings (Liu ez al., 2018), while EC was developed from relevant studies
(Hamzah and Tanwir, 2021; Moon, 2021). Moreover, the measurement items of AT,
SN, and PBC were adapted from TPB-based research (Armitage and Conner, 2001;
Kim et al., 2021). For AC, AR, and PN, items were developed by referring to NAM-
based framework in previous research (Schwartz, 1977; Wang et al., 2019). Lastly, PI
was adapted from studies exploring people’s intentions (Kim et al., 2018; Wang et al.,
2019). In summary, the design of this questionnaire is suitable for the current research

since it passed expert review and was revised based on the feedback of the pilot study.
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3.2 Participants and questionnaire administration

Given that this study will further investigate the influence of occupation on attitude
toward purchase intentions, questionnaires of the final version were handed out to two
groups of respondents. Half were distributed to practitioners working on PH projects,
while the other half was distributed to normal residents living in cities where the local
government facilitated the development of PH and developers started to construct PH
on a significant scale in new housing projects. These cities include Shenzhen,
Guangzhou, Fuzhou, Ningbo, Wuhan, Zhengzhou, Taiyuan, Beijing, Tianjin, Shenyang,
and Harbin. The total number of questionnaires was 400, which was distributed in
February and March 2022. All respondents were informed that the survey was voluntary
and they could withdraw at any time. Respondents were also informed that their
feedback would remain anonymous and confidential according to academic ethics. To
ensure high-quality data, individual interpretation was constantly available for all
participants when they encountered difficulties in answering some specific items.
Lastly, fragmentary and markedly similar responses were excluded from the effective
samples. The total number of valid responses for the succeeding analysis was 241,
leading to a response rate of 60.25%.

Table 1 displays the summary of the respondents’ demographic information. The
sample contained slightly more male respondents (N=126, 52.3%) than females (N=115,
47.7%). The largest proportion of respondents (n=150, 62.2%) were between 25 and 35
years old and had the most significant intention to purchase housing. The 3645 age
group accounted for 20.3%, who were more likely to purchase their second housing.
The majority of the respondents were highly educated, in which 40.7% and 41.9% held
bachelor’s and master’s degrees, respectively. These figures indicate that young people
in first- or second-class cities were significantly better educated than the average in
China. For monthly income, only 6.2% of the respondents earned below 2,000 RMB,
and 29.9% earned more than 10,000 RMB per month, which mirrored the current
situation of individuals’ salaries in first- or second-class cities in China. About half of
the respondents (n=127, 52.7%) had working experience in PH projects, and the rest
were normal residents, which precisely meets the requirement of the experimental

design to further study the influence of occupation on purchase intention toward PH.
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1
2
3 Table 1. Demographic characteristics of respondents.
4
Frequenc Percentage

5 Characteristics ~ Category dueney g
6 (N =241) (%)
7 Gender Male 126 52.3
g Female 115 47.7
10 Age(years) 18-25 30 12.4
11 26-35 150 62.2
12 36-45 49 20.3
13 46-55 10 4.1
. Over 55 2 0.8
16 Education High school or

2 0.8
17 below
18 Junior college 18 7.5
19 Bachelor’s
20 98 40.7
21 degree
22 Master’s degree 101 41.9
23 Doctor’s degree 22 9.1
24 Monthly income Less than 2,000 15 6.2
;2 (RMB) 2,001-5,000 55 22.8
27 5,001-10,000 99 41.1
28 Over 10,000 72 29.9
29 Occupation Related to
2(1) prefabricated 127 52.7
32 housing
33 Others 114 473
34
35
36 3.3 Statistical procedures
;73 This hypothesized model was examined using the structural equation modeling
39 (SEM) technique after data collection. In particular, the research performed a two-stage
2(1) SEM method to test the measurement model and structural model. We ran a
42 confirmatory factor analysis (CFA) to examine this measurement model for its
Zi reliability and validity. After that, we evaluated this structural model by testing its
45 fitness and calculated the path coefficient to verify the proposed hypotheses. RMSEA
23 as an indicator for absolute fit, ¥2/df as an indicator for parsimonious fit. Moreover,
48 IFI, TLI, as well as CFI were adopted for incremental fit in this research. Previous
49
50 research recommended x2/df was not more than 2.0, RMSEA was not more than 0.08,
51 and the mentioned three indicators were not less than 0.90 (Liang and Zhang, 2019).
52 . .
53 This study applied AMOS v26.0 and SPSS v26.0 to conduct data analyses.
54
55
56
57
58
59
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4. Data analysis
4.1 Assessment of the measurement model

This research estimated the reliability and validity of constructs using CFA. We
used Cronbach’s alpha to examine its reliability, which means the items from one
construct can realize consistency (Flynn et al, 1994). The former researcher
recommended Cronbach’s alpha not less than 0.70 (Cronbach, 1951). Thereafter, we
examined convergent and discriminant validity according to previous research (Liang
and Zhang, 2019). Convergent validity shows whether or not question items of the
construct are correlated, and discriminant validity indicates whether or not constructs
can be distinguished from others (Xue et al., 2020). Former research recommended the
value of standardized factor loading (FL) was not less than 0.70, composite reliability
(CR) was not less than 0.70, and average variance extracted (AVE) was not less than
0.50 to achieve an acceptable convergent validity (Liang and Zhang, 2019). In addition,
previous studies showed the square root of AVE was higher than the inter-construct
correlations to realize discriminant validity (Xue et al., 2020). Table 2 shows the
abbreviations of nine latent constructs.

Figure 5 presents the final measurement model, where we use e (i.e., el, €2, €3) to
stand for vectors of the measurement errors in the endogenous variables. The goodness-
of-fit is acceptable when %2 / df = 1.613, RMSEA = 0.051, IFI = 0.949, TLI =0.937,
and CFI = 0.948. Table 3 shows the indicators mainly to examine the reliability and
convergent validity of nine latent constructs in this research. As we can see, Cronbach’s
alpha values of every construct are not less than 0.70, all the values of CR are not less
than 0.70, and all the values of AVE are not less than 0.50, indicating acceptable
reliability and convergent validity according to previous research (Liang and Zhang,
2019). Moreover, M stands for mean value while SD stands for standard deviation. The
Skewness and kurtosis of each construct are within + 2.0, suggesting the collected data
satisfy the requirement of normal distribution (Kline, 2015). Figures set in boldface
represent the square roots of AVE, which are higher than any figure below the diagonal
standing for inter-construct correlations (see Table 4). Hence, the results imply
acceptable discriminant validity of nine constructs. Also, all the correlation values are

not higher than 0.90, proving the absence of multicollinearity (Xue ef al., 2020).
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Table 2. Glossary of abbreviations

Abbreviations Constructs

SK Subjective knowledge

EC Environmental concern

AT Attitude

SN Subjective norm

PBC Perceived behavioral control
AC Awareness of consequence
AR Ascription of responsibility
PN Personal norm

PI Purchase intention

Table 3. Descriptive statistics

Constructs M D Skewness Kurtosis Cronbach CR AVE
(std. error) (std. error) ’s alpha

SK 3.51 1.133  -0.228(0.091) -0.853(0.182) 0.847 0.8528 0.6603
EC 3.86 0924 -0.553(0.091) -0.053(0.182) 0.768 0.7781 0.5542
AT 291 0.874 0.033(0.091) -0.147(0.182) 0.773 0.7815 0.5447
SN 2.67 0.981 0.161(0.091) -0.361(0.182) 0.883 0.8852 0.7212
PBC 3.25 0.849 -0.001(0.091) -0.124(0.182) 0.768 0.7673  0.5239
AC 3.64 0.871 -0.262(0.091) -0.287(0.182) 0.859 0.8574 0.6672
AR 3.28 0.893 -0.113(0.091) -0.297(0.182) 0.853 0.8548 0.6629
PN 2,92  0.907 0.089(0.091) -0.211(0.182) 0.844 0.8421 0.6401
PI 2.74 0.847 -0.133(0.091) -0.005(0.182) 0.827 0.8333 0.6255
Table 4. Results of discriminant validity

NO. Constructs 1 2 3 4 5 6 7 8 9
1 SK 0.813

2 EC -0.015 0.744

3 AT -0.250 0.048 0.738

4 SN -0.004 0.130 0.552 0.849

5 PBC 0.484 0.109 0.243 0.496 0.724

6 AC 0.013 0.537 0.246 0.214 0.244 0.817

7 AR -0.076 0.434 0.344 0.234 0.204 0.619 0.814

8 PN -0.281 0.263 0.592 0418 0.245 0.487 0.607 0.800

9 PI -0.539 0.035 0.722 0.382 0.229 0.226 0.428 0.740 0.791

4.2 Assessment of the structural model

Structural model assessment was run to verify the hypothesized model after

completing the measurement model assessment. We regarded gender, age, education,

income, and occupation as the control variables in the final structural model to
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investigate their influence on purchase intention. Figure 6 shows the estimated results
of this structural model, and this model can pass the goodness-of-fit test. The value of
x2/dfis 1.745, RMSEA is 0.056, IF1is 0.919, TLI is 0.902, and CFl is 0.917, indicating
the hypothesized model can fit the collected data well. In this figure, solid lines stand
for the significant path coefficient while dashed lines stand for the not significant path
coefficient. In addition, we mark *** when the value of p is less than 0.001, ** when
the value of p is less than 0.01, * when the value of p is less than 0.05, and n.s. when

the value of p is more than 0.05.

5. Discussion

Given that PH is an emerging product in the residential field, some studies have
investigated the complicated relationships among various stakeholders (Dou, 2021;
Ekanayake et al., 2022; Song et al., 2021; Wu et al., 2019). However, little research
has been conducted to investigate the psychological factors and formation process of
residents’ purchase intention. The present study proposed an integrative framework to
explain the formation of consumers’ purchase intention toward PH, showing theoretical

and practical implications.

5.1 Influence of egoistic and rational cognition on purchase intention

Figure 6 shows that all three constructs from TPB and subjective knowledge have
direct and indirect effects on consumers’ purchase intention toward PH. This result
indicates that egoistic and rational cognition plays an essential role in the formation of
purchase intention toward PH. From the perspective of TPB, AT, SN, and PBC are
significantly related to purchase intention. Compared with AT (standardized path
coefficient $=0.326) and PBC(=0.387), SN(B=0.183) appears to lack a strong impact.
However, SN has a significant effect on AT($=0.518) and PBC(B=0.510). This result
implies SN plays a critical role in purchase intention when the inner relations within
TPB are considered, indicating social fitness works in this context.

It is reasonable for common consumers to purchase PH relying on their egoistic
and rational cognition because housing cost is a significant outlay for most families
(Adabre and Chan, 2019). The results are consistent with the TPB-based research
focusing on high-cost products (Yeow and Loo, 2022; Yuen et al., 2020). Yuen et al.
(2020) found that TPB determinants have a statistically significant influence on the
adoption of autonomous vehicles for the public. Yeow and Loo (2022) proposed that

rational factors from TPB are stronger than other factors in predicting computer
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purchase intention in the context of Malaysia, where individuals regard computers as a
high-cost product.

However, the influence of SK runs counter to the results obtained by previous
researchers (Liu ef al., 2018). Liu et al. (2018) reported consumers who owned more
subjective knowledge often have a better attitude and higher purchase intention. This
discrepancy can be interpreted by the inclusion of the invisible innovative property of
PH. Moon (2021) proposed that consumers may feel confused with a negative attitude
to purchase intention in the early stage of electric vehicles, which are regarded as a type
of environmental-innovative product. This finding can partially illustrate that
consumers with higher subjective knowledge have negative attitudes and purchase
intentions toward PH because they are concerned with the uncertainty of this product
with technological innovation (Moon, 2021). Similarly, PH can also be considered as
an environmental-innovative product like electric vehicles, and it is justified for
consumers to avoid purchasing PH to reduce their risks and uncertainty when facing
this high-cost product. Furthermore, the technological innovation of PH is invisible,
unlike the evident and known innovative characteristics of electric vehicles. That is,
normal consumers can hardly distinguish PH from traditional in-situ housing, and only
practitioners in PH nearly know the difference. Hence, that is the reason why
occupation is the only significant control variable, and practitioners in PH have
statistically different attitudes and purchase intentions from normal consumers.
Hameed (2012) proposed that awareness of innovation is the beginning of the initiation
stage in technological innovation adoption processes. Awareness of innovation is
followed by attitude formation of adoption in this sequential model (Hameed et al.,
2012). Only practitioners in PH can seemingly pass through the stage of awareness of
innovation and have access to the next stage, which is defined as attitude formation of
adoption in technological innovation adoption theory. Hameed (2012) stated that
individuals tend to show hesitation or avoidance toward technological innovation in the
stage of attitude formation of adoption. This finding can precisely be in accord with the
attitude of practitioners of PH. Figure 3 shows why practitioners have relatively
negative purchase intentions toward PH compared with normal consumers from the

perspective of innovation adoption processes.
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Figure 3. Interpretation for the influence of subjective knowledge on purchase

intention from the perspective of innovation adoption processes.

5.2 Influence of altruistic and pro-environmental cognition on purchase intention

For NAM, Figure 6 clearly indicates the effectiveness of the sequential procedure
model (i.e., AC—AR—PN—PI), suggesting that people’s decision to purchase PH is
activated by AC at the very beginning. Therefore, the application of NAM as a
sequential process model is efficient in explaining purchase intention to PH, remaining
consistent with the results of previous studies (Han and Hwang, 2015; Kim et al., 2018;
Schwartz, 1973). All three constructs from NAM and environmental concern have a
significant effect on purchase intention. That is, altruistic and pro-environmental
cognition can also influence purchase intention for PH, which is a type of high-cost
product. This result echoes some scholars conducting research on durable and high-cost
products (He and Zhan, 2018). He and Zhan (2018) found that NAM is powerful in
explaining the intention to adopt electric vehicles. Therefore, NAM is also suitable for

interpreting purchase intention in the PH context.

5.3 Independence and relevance of TPB and NAM regarding the purchase intention to
PH

Previous studies have proposed how individuals’ cognition is related to their
behavioral intentions (Liu et al., 2018; Yeow and Loo, 2022). The current research
classifies cognition into SK and EC. SK represents rational and egoistic cognition,
while EC stands for altruistic and pro-environmental awareness, which are relatively
independent in theory. Evidently, SK is significantly related to AT(B=-0.275) and
PBC(B=0.452) when it does not significantly relate to AC, which is the beginning of
this sequential process NAM model. That is, SK mainly influences constructs in TPB

with minimal impact on constructs in NAM. Hence, SK is suitable to be the antecedent
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of constructs from TPB. This result remains consistent with research illustrating TPB
is suitable in the egoistic and rational context (Armitage and Conner, 2001; Kim ef al.,
2018). Meanwhile, EC has a strong impact on AC(f=0.539) when it is not statistically
related to AT and PBC, which are constructs from TPB, showing that EC mainly has
an impact on constructs from NAM. Therefore, EC is acceptable to be the antecedent
of constructs from NAM. The finding is echoed by previous studies (Moon, 2021;
Yeow and Loo, 2022).

With the help of two antecedents of constructs from TPB and NAM, it becomes
more apparent to study how the two theories work separately to influence purchase
intention toward PH and the in-depth inner correlations between TPB and NAM. For
example, AC has a significant influence on SN(B=0.232), while AT is significantly
related to PN(=0.320), which also demonstrates the effectiveness and reasonableness
of integrating TPB and NAM. In addition, SK ($=—0.229) and EC(B=0.206) can
directly influence purchase intention, though H5 is not supported. In summary, this
integrative framework of TPB and NAM is systematic and appropriate to explain the
formation of purchase intention toward PH according to the relatively separate effects
on PH and inner correlations between TPB and NAM, particularly adding two

antecedents to the integrative framework.

5.4 Control variables

All of the five demographic characteristics of respondents in Table 1 are used as
control variables, with the first option of each item defined as 1, the next defined as 2,
and so on in the data analysis. Four out of five control variables are not statistically
significant toward PH (see Figure 6), which suggests the results from this integrative
framework are not varied by most demographic characteristics of respondents,
including gender, age, education, and income. Therefore, the findings of this research
are reliable and valid in explaining the formation of purchase intention toward PH. The
only significant control variable, namely occupation, deserves to be further researched.
That is, practitioners’ purchase intention toward PH varies from normal consumers.
Given that practitioners are numbered 1, normal consumers are numbered 2, and the
standardized path correlation between occupation and purchase intention is 0.379,
practitioners are less willing to purchase PH compared with normal residents, which is
not echoed by previous research (Zhang et al., 2017).

As illustrated in the previous section, it is reasonable to appear the current scenario

that purchase intention of practitioners varies from normal consumers (see Figure 3).
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However, this situation means that many residents are facing uncertainty and at risk
when they have no idea about PH. Moreover, 18 experts who have worked on PH
projects for over two years and did not participate in filling in the questionnaire were
interviewed on their decisions when purchasing PH and the reasons for their choice.
Most of them show a relatively negative attitude toward purchasing PH. They reported
that construction workers are not familiar with prefabricated technology, which may
cause potential quality defects. The technology of manufacturing prefabricated
components in a factory is not mature, and the quality and safety of such components
have not been verified for a long time.

On the bases of the present policy and development stage of PH, the dual
contradiction in the PH market is presented in Figure 4. For residents, PH as a
significant outlay deserves substantial consideration (Adabre and Chan, 2019), which
means they need to trust their own knowledge and cognition when making this decision.
Nevertheless, most of them have no idea of the invisible technological innovation of
PH, which implies they need to trust in authority. Trust in authority refers to individuals
believing the authority is willing to protect their benefits (De Cremer and Tyler, 2007).
The degree to which residents would trust in authority is unknown in the current PH
market, and how to achieve an equilibrium for residents to rely on their own information
and trust in authority when making such significant decisions requires further research.
For the government, on the one hand, full disclosure should be made to guarantee
consumers’ rights when facing high-cost products. On the other hand, the target of
carbon neutrality requires the rapid promotion of PH, which means it is a good strategy
to just focus on the environmental benefits of PH without mentioning its hidden risks.
So, how to realize an equilibrium point in the promoting policy of PH remains a

contradiction for the government.
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6. Theoretical contributions and practical implications
6.1 Theoretical contributions

This research concentrated on the formation of citizens’ purchase intention,
making the following theoretical contributions. First, this study extends the knowledge
of psychological decision-making theories in the field of purchase intention by
proposing an integrative framework of TPB and NAM. The results show a systematic
and comprehensive understanding of what psychological variables have an impact on
and how they work in various paths regarding consumers’ decision-making in the PH
domain. Second, the results of this research contribute to specifying and refining the
applicable contexts of TPB and NAM by adding two antecedents, indicating how
rational and egoistic factors are related to TPB and how constructs in NAM process in
the altruistic and pro-environmental context. Lastly, given that PH is featured by its
high-cost and hardly observable changes compared with traditional housing, this
research contributes to the literature by being one of the first to propose an integrative
framework to investigate the purchase intention toward a high-cost product with

invisible technological innovation.

6.2 Practical implications

Apart from theoretical contributions, this research also presents practical
implications for the government and related stakeholders. First, environmental concern
is significantly related to purchase intention and has a significant impact on awareness
of consequence, the beginning of the sequential process model, which indicates citizens
value the environmental performance of housing. Therefore, it will be effective for the
government and other stakeholders to publicize the pro-environmental features of PH
to citizens to promote its adoption and acceptance. Second, given that subjective norm
has a significant impact on purchase intention and other constructs from TPB, social
fitness influences the option toward PH in the rational context. This result can imply
that the adoption and acceptance of PH will increase rapidly after the first batch of
consumers think highly of PH, indicating developers should pay much attention to the
quality and performance of PH at present. Lastly, the concerning and uncertain factors
proposed by practitioners are likely to be disregarded when developers communicate
with consumers, which may harm market transparency and aggravate information
asymmetry. Given this possibility, the government should consider taking action to
create a disclosure platform that shows the features of this technology and potential

risks to citizens to guarantee consumers’ right to know and choose.
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7. Conclusion

This study focused on psychological decision-making processes on consumers’
purchase intention toward PH. In particularly, this research aims to acquire a systematic
and comprehensive understanding of how to increase the adoption of PH. The findings
manifest that citizens’ purchase intention is influenced by egoistic and altruistic
cognition. An effective strategy is to show citizens the pro-environmental features of
PH to promote its adoption because they value the environmental performance of
housing. Meanwhile, consumers’ SK also plays a vital role in decision-making when
purchasing PH. The current situation indicates the potential existence of low market
transparency and high information asymmetry in PH markets.

Although some findings and implications are proposed in this paper, limitations
should also be considered. This study was developed on the current policies. That is,
subsidies for developers can offset the higher price of PH, and further research should
be conducted to investigate how the intention will change according to different policies
over time. Lastly, further research needs to be carried out on the dual contradiction in

the PH market for a more reasonable and equitable development of PH.
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Appendix
Table Al. Measures of constructs
Constructs Measurement items Key sources
SK1: I know what PH means.
Subjective SK2: I know why we need to develop PH.
(Liuet al., 2018)
knowledge (SK) SK3: I know the advantages of PH over
traditional in-situ housing.
EC1: T think environmental problems are
getting more and more serious in recent years.
Environmental EC2: I think individuals have the (Hamzah and Tanwir,

concern (EC)

Attitude (AT)

Subjective norm

(SN)

Perceived
behavioral control

(PBC)

Awareness of

consequence (AC)

responsibility to protect the environment.
EC3: The condition of the environment affects
the quality of my health.

AT1: Purchasing PH is good.

AT2: Purchasing PH is valuable.

AT3: Purchasing PH is beneficial.

SN1: If T bought PH, most people who are
important to me would agree with my decision.
SN2: If I bought PH, most people who are
important to me would support my decision.
SN3: If I bought PH, it would be consistent
with the trend of social development.

PBCI1: I believe I have enough opportunity and
resources (money) to purchase PH.

PBC2: I am confident that if I want, I can
purchase PH.

PBC3: I feel that purchasing PH is totally
within my control.

ACI: Purchasing PH can help reduce energy
depletion.

AC2: Purchasing PH can help reduce
environmental degradation.

AC3: Purchasing PH can help reduce pollutant

emissions.

http://mc.manuscriptcentral.com/ecaam

2021; Moon, 2021)

(Armitage and Conner,

2001; Kim et al., 2021)

(Armitage and Conner,

2001; Kim et al., 2021)

(Armitage and Conner,

2001; Kim et al., 2021)

(Schwartz, 1977; Wang
etal.,2019)
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Table Al. (continued)

Constructs

Measurement items

Key sources

Ascription of

responsibility (AR)

Personal norm (PN)

Purchase intention

(PI)

ARI1: I am responsible for the problem of
energy depletion caused by not purchasing PH.
AR2: I am responsible for the problem of
environmental deterioration caused by not
purchasing PH.

AR3: I am responsible for the discharge of
pollutants caused by not purchasing PH.

PN1: I have a moral obligation to purchase PH.
PN2: Purchasing PH is in line with my moral
principles, values, and beliefs.

PN3: T would feel guilty if I purchased
traditional in-situ housing instead of PH.

PI1: I am willing to purchase PH.

PI2: T am willing to live in PH.

PI3: I am willing to recommend PH to my

family and friends.

(Schwartz, 1977; Wang
etal.,2019)

(Schwartz, 1977; Wang
etal., 2019)

(Kim ez al., 2018,
Wang et al., 2019)
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