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applications, to be applied in the current marketing methods. Nonetheless, the
technological advancement availability was not thoroughly harnessed by the property
sector, which lagged in adopting the innovative marketing approach to promote
relevant products. Furthermore, minimal research was performed to investigate the
effects of augmented reality (AR) applications in the property sector to encourage
consumer purchases. The current study aims to determine the relationship between AR
applications and potential house buyers’ purchase intention. Respondents were
recruited based on the stipulated inclusion criteria, namely age and monthly income. A
total of 130 survey booklets with housing design stimuli in the AR applications were
distributed for self-completion. Resultantly, 100 completed booklets were returned.
The findings revealed that AR applications possessed a significant moderate correlation

Keywords: with potential house buyers’ purchase intention. The results contributed additional
Promotion tool; Augmented reality; insights into the existing marketing and consumer behaviour literature and provided
Behaviour; Intention to purchase; several implications on the AR application potential as a property developers’
Housing industry promotion tool.

1. Introduction

Housing is an important sector in providing the fundamental need for shelter in modern human
life, due to the increasing demand from the rapid global population growth. The United Nations
Human Settlements Programme [1] forecasted that 3 billion individuals or 40 per cent of the global
population would require access to proper housing by 2030, wherein the demand is equivalent to
96,000 additional housing units established daily. Similarly, the Department of Statistical Malaysia [2]
reported that over 32 million Malaysian citizens (80 per cent of the population) exhibited property
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purchase intention in the future. Property developers play a significant role in providing adequate
housing with an optimal marketing plan to ensure a high competitiveness level in attracting potential
buyers. Simultaneously, most property developers would employ housing agents to assist them in
evaluating the factors influencing buyer intention. Accordingly, purchasing a house requires buyers
to undergo numerous complex procedures and embrace significant commitments by considering
several essential factors, including financial status, living costs, and long-term investment [3, 4]. Thus,
property developers should ensure the effectiveness of marketing communication tools in providing
sufficient housing details to potential buyers.

Qing [5] discovered multitudinous platforms, instruments, and tools employed by housing
developers in marketing communications. For example, conventional marketing communication
tools, such as printed materials or brochures, are ubiquitous to provide necessary information on the
selling properties, including floor plans, elevation views, locations, selling prices, and floor areas. As
brochures are generally two-dimensional, a knowledge gap exists in buyers’ perceptions of actual
products when the tool is highly contingent on personal ability to discern object configurations [6].
Another popular promotion tool is the three-dimensional (3D) mock-up model. Despite ably
providing a holistic view for the buyers, the model possesses several limitations, such as constrained
housing information and a lack of consumers’ actual involvement [7]. In this regard, buyers are
compelled to visualise the product without a realistic observation, which would diminish the
company authenticity and commitment levels in consumer perception. Figure 1 demonstrates
examples of printed materials and three-dimensional mock-up models employed by property
developers to represent selling properties.

Fig. 1. Common Promotion tool in Housing Sector (a) Brochure (b) Exterior 3D Mock-up
Model (c) Interior 3D Mock-up Model

High reliance on conventional promotion tools by property developers is owing to several factors
in terms of technological aspects and capabilities to human resources and organisational or
environmental constraints [8]. The underlying factors are concurrent with Koebel [9] who highlighted
the housing industry as being highly resistant to required transformations and remaining stagnant in
embracing technological innovations. Similarly, Qing [5] asserted that the current promotion tools
adopted in the housing sector were insufficient to comprehensively disseminate the selling property
information to the buyers. As such, contemporary technological advancement produces several
pertinent instruments for property developers to promote their selling properties, such as extended
reality (XR), artificial intelligence (Al), and 3D scanning [8]. The subsequent adoption of advanced and
improved marketing communication tools is pivotal to attracting potential customers.
Correspondingly, the present study sought to examine the XR application impact, particularly from
augmented reality (AR), on potential house buyers’ purchase intention. Ashurst (2000) [10]
propounded that analyzing consumer feedback directly would be highly vital to reveal marketing
challenges and relevant shortcomings, before contributing additional insights in terms of
technological benefits to the housing sector.
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2. Literature Review

Marketing communication is a common method to expand the existing business market through
the process of transferring relevant messages regarding selling products to the targeted customers
[11], which involves actions and reactions between the two parties. The term ‘communication’ refers
to a bidirectional mechanism wherein product developers seek to promote products or services to
customers through pertinent information dissemination while simultaneously gathering consumer
feedback or reviews on the offered products or services [12]. Practically, business communication is
a highly intricate process which encompasses numerous interacting factors. As portrayed in Figure 2,
the product or service provider would implement a promotion tool to enable consumers effectively
decode and interpret the conveyed message about a product or service provided by the enterprise.

SENDER ENCODE MESSAGE | DECODE | | RECEVER |
CHANNEL
Product/ Conversion of Conversion of Interpret the
service idea into texting idea into texting message into Consumers
provider and visualization and visualization thought
\ RESPONSE /
&
FEEDBCAK

Fig. 2. Marketing Communication Process

Appropriate and effective adoption of promotion tools is a prerequisite for the product or service
providers to convert consumer purchase intention into corporate profits [13]. The emergence of
various technologies could be effective promotion tools as the innovative tools are equipped with
advanced features to deliver comprehensive details about the products or services. Moreover, the
variety of promotion tools to attract customers continues to increase, with non-conventional
promotion methods evolving rapidly into a ubiquitous approach. Therefore, the constant alteration
and development of existing promotion tools would necessitate subsequent transformations
amongst product or service providers to effectively communicate and positively influence consumer
purchase behaviour.

Over the years, the housing industry had demonstrated that it can respond to the needs of house
buyers by applying new technological advances. For instance, Wang et al., [14] had charted the
various technologies adopted in the building facilities management since the emergence of the
industry. The way housing industry adopted 3D building simulation in regards of indoor thermal
comfort of building occupants further proved this contention [15]. As a resilient and matured
industry, housing stakeholders can be rest assured that the supply side of housing industry will always
keep abreast with the latest developments and change in demands of the house buyers. A seemingly
endless zest in technology-based learning shows that learning capacity is deeply ingrained in the
structure of the housing industry [16].

Due to communication technological advancements, various scholars assessing marketing and
purchasing behaviour focused more on online platforms, such as e-marketing [17-19] and social
media [20, 21]. Contrarily, past studies did not extensively appraise the marketing and purchasing
behaviour in the housing sector despite the emergence of AR technology in the sector. In addition,
several AR studies concentrated on other fields, such as warehouse operation [22] and built
environment [23, 24] instead of housing. Notwithstanding, several researchers who investigated the
AR application in motivating product purchasing behaviour, including cosmetics [25] and mobile
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games [26], and the general AR research framework on user behaviour [27, 28] could be referred to
by the current study.

The AR technology could be transformed into the latest marketing practice in the housing
industry, especially in promoting various housing units. The AR technology utilisation would render
additional revenues for property developers and provide immersive experiences for potential house
buyers in terms of neighbourhood views, house layouts, and design visualisation [29]. The AR
attributes could thus increase the effectiveness to decode conveyed information and property design
by consumers, while creating highly effective communication between housing developers and
potential buyers. Summarily, applying AR technology as a promotion tool could significantly and
positively influence consumer purchase behaviour.

3. Methodology
3.1 Research Instrumentation

Research instrumentation refers to tools employed as a medium to collect research data and
produce the outcome of an investigated phenomenon. To study the influence of AR technology as a
promotion tool in influencing housing consumer purchase intention, this study employed a survey
method to gather relevant data through a set of questionnaires. The rationale for selecting the
method was due to explanatory research [30] suitable in providing a standardised inquiry, in which
the questions were asked identically to every respondent [31]. Furthermore, to ensure respondents’
deeper understanding of the research topic, the current study developed a two-storey housing model
via AR technology for the respondents to observe the house design through the AR applications.

Figure 3 illustrates the housing model in the AR application. The housing model served as a
stimulus to create a captivating experience for the respondents by superimposing the elements of
virtual nature [32]. Through the current approach, this study could generate a significant finding
when the respondents could comprehend the questionnaires with a high clarity level. The survey
booklet consisted of three main sections, namely respondent demographic profile, AR technology
attractiveness as a promotion tool, and house buyers’ purchase intention. All items in the second and
third sections were assessed on a 5-point Likert scale, in which respondents were required to indicate
personal agreement levels on each item ranging from 1 as “Strongly Disagree” to 5 as “Strongly
Agree”.

House Model

Fig. 3. Housing Model in AR Application
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3.2 Population and Targeted Respondents

Population refers to the entire set of cases aimed to be investigated or inferred by the researcher
[33, 34]. Correspondingly, the study population was the potential house buyers residing in Perlis,
Malaysia. Meanwhile, the target respondents were individuals aged between 25 and 60 years old to
ensure the significance of the study findings. According to Patino and Ferreira [35], the inclusion of
criteria, such as demographics, would be crucial to ensuring sufficient finding validity. The rationales
for respondent age as the inclusion criterion are listed below: example:

i.  The average of current selling or market price for a two-storey house is between RM
275,000 and RM 400,000. Based on the current housing loan interest rate, the monthly
instalment is between RM 1,200 and RM 1,800 for 30 to 35 tenancy years.

ii.  Most Malaysian citizens completed their Diplomas or first Bachelor's degrees between 21
and 23 years old. Based on the leading private sector job portals in Malaysia, such as
JobStreet, JobSeeker, and MYFuturelobs, with Public Services Commission for the
government sector, diploma graduates’ average salary is RM 1,500 while RM 2,200 for
degree graduates.

iii.  Two to four employment years are the minimum requirement to acquire annual salary
increments and financial stability, which ensures that house buyers secure a housing loan
and ably commit to the monthly instalment.

iv.  Theretirement age policy for government servants is between 55 and 60 years old, which
is expected to be similar in the private sect

3.3 Data Collection

The present study executed the purposive sampling method to account for the stipulated
sampling criteria [34]. A total of 130 survey booklets were distributed to the target respondents for
self-completion, which allowed the collection of completed responses within a short period with
clarifications provided by the researcher immediately to respondents’ inquiries [34]. To ensure an
adequate understanding of the research topic, respondents were briefed about the study objectives
with ample opportunities to explore the housing model in the AR apps. Resultantly, 76.92% of the
disseminated survey booklets were duly completed and returned, in which the response rate was
satisfactory as the achievement was above the marginal threshold of 60% [36]. Subsequently, data
screening and assumption tests were conducted to ensure collected responses were fit for data
analysis via the Statistical Package for Social Science (SPSS) software. Pertinent checking on potential
study assumption violations could achieve adequate data validity [37].

4. Results and Discussion

Table 1 demonstrates that 64.0% of the respondents were females, while the majority were
Malay (83.0%) followed by Chinese (10.0%) and Indian (5.0%). The findings realistically reflected the
Malaysian social structure where women were increasingly hired in various firms, with Malays as the
largest ethnic group. Meanwhile, most respondents (55.0%) aged between 35 and 44 years old with
60% earning between RM 3,000 and RM 5,999. The results suggested that the respondents achieved
sufficient monthly income to secure a housing loan. Moreover, above 50.0% of the respondents
exhibited an interest in searching for a new house, thus positing that the number of potential house
buyers was significant in explaining the findings.
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Table 1
Demographic Profile of Respondents and Marketing Interest
Variable N Percentage (%)
GENDER Male 36 36.0
Female 64 64.0
ETHNICITY Malay 83 83.0
Chinese 10 10.0
Indian 5 5.0
Others 2 2.0
AGE (Years Old) 25-34 27 27.0
35-44 55 55.0
45 -54 1 1.0
55-60 1 1.0
MONTHLY INCOME (RM) < 3,000 29 29.0
3,000 -5,999 60 60.0
6,000 - 8,999 9 9.0
29,000 2 2.0
SURVEYED FOR A NEW HOUSE Yes 55 55.0
No 45 45.0

To determine the AR application as a promotion tool in influencing potential house buyers’
purchase intention, correlation analysis was performed by referring to the r-value of the Pearson
product-moment correlation coefficient. The correlation coefficient magnitude was adapted from
Schober and Schwarte [38] to interpret the relationship between the study variables. Table 2 outlines
the correlation coefficient magnitudes for data interpretation. Meanwhile, Table 3 depicts a
correlation analysis of the variables. The result revealed a significant correlation between AR
technology as a promotion tool and housing purchase intention with a r-value of 0.682, thus
indicating a moderate relationship consistent with past findings [25, 28, 39]. Resultantly, the AR
technology utilisation significantly produced a positive influence on consumer purchase behaviour.

Table 2
Demographic Profile of Respondents and Marketing Interest
Magnitude of Correlation Coefficient Interpretation
0.00-0.10 Negligible Correlation
0.10-0.39 Weak Correlation
0.40-0.69 Moderate Correlation
0.70-0.89 Strong Correlation
0.90-1.00 Very Strong Correlation

Table 3

Summary of Correlation between variables observed

Hypothesis r value Relationship Result

AR as promotion tool influence intention to

. .682 Moderate accept
purchase among potential house buyers

The study result indicated that AR technology possessed attractive attributes to enhance
potential house buyers’ purchase intention, which was in line with prior studies [40-42] emphasising
the positive impact of promotion tool attractiveness in motivating consumer purchase behaviour.
Hence, the current finding ascertained the role of the AR attributes in conveying evident messages
about a property, such as overall design, floor layout, and interior space. By applying AR technology
as a promotion tool, consumers could effectively visualise the actual product by virtually exploring
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the house and surroundings. Concurrently, consumers could also evaluate the housing dimension
and scale through intuitive and interactive modelling and simulation of the interior [43].

5. Conclusions

The contemporary business environment is becoming more competitive due to various
challenges, including numerous competitors within the sector, constantly understanding complex
consumer behaviour and fulfilling multiple consumer needs as prerequisite, unanticipated events,
continuously incorporating changes to keep pace with the latest trends, and implementing the most
optimal marketing management practices. With rapid technological advancements, enterprises are
required to swiftly implement appropriate marketing strategies for business sustainability and
survival. The most optimal method to achieve the aim is by adopting current marketing trends, such
as the utilisation of pertinent mobile apps to promote products or services.

The property sector involved in selling housing units should apply the latest promotion strategies
to be concurrent with Industrial Revolution 4.0 (IR 4.0) initiatives, which urged the sector to rapidly
adopt innovation in respective business operations. Previous studies revealed that appropriate
promotion strategies could significantly and positively influence consumer behaviour towards a
particular product or service provider, which suggested that consumers would behave in specific
manners in different circumstances.

Due to the significant positive correlation between the AR attributes and purchase intention, the
current finding postulated that AR technology could be applied to effectively promote selling
properties. The positive effect emanated from the feasibility that potential house buyers could
holistically review the actual product virtually, which could provide more details compared to
conventional promotion tools, such as brochures and three-dimensional mock-up models. As such,
the AR application directly engages and provokes interactions amongst potential house buyers
through the simulation of interior spaces and surrounding environments for exploration.

The present study contributed additional insights into the existing marketing and consumer
behaviour literature, particularly in the housing sector. Furthermore, the findings contributed
additional research evidence to the feasibility of the AR application. Practically, property developers
could apply the technology as a pre-purchase evaluation tool to increase potential house buyers’
acceptance and purchase intention. With the application, the technology would benefit property
developers by reducing time consumption, increasing profitability, elevating investment return rates,
and enhancing overall management effectiveness.
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