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The adoption of Virtual Reality (VR) in the real estate sector has emerged as a
transformative innovation that aligns with the broader digitalisation of the built
environment. Previous studies indicate that VR enhances spatial visualisation,
supports effective property marketing and facilitates informed decision-making
among potential buyers and investors. However, a research gap remains regarding
the systematic assessment of VR’s impact on property development processes and
user acceptance in real estate marketing. This research aims to critically examine the
applications of VR in real estate, with a focus on marketing, design visualisation, and
stakeholder engagement. A mixed-methods approach is adopted, combining literature
review and survey data to evaluate the extent to which VR improves efficiency and
influences buyer perceptions. Key challenges, including high implementation costs,
technological limitations and varying levels of user readiness, are also addressed.
The study contributes by providing empirical insights into VR’s potential to reshape
real estate practices, offering recommendations for developers, property managers,
and policymakers to leverage VR as a smart technology for sustainable growth and
competitive advantage.
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1. INTRODUCTION

Digital transformation has reshaped the global business landscape, and the real estate sector is no exception.
Traditionally reliant on physical interactions and printed marketing materials, real estate marketing is increasingly
embracing digital tools to enhance communication, visualisation, and decision-making. Among these technologies,
Virtual Reality (VR) stands out as a powerful medium that enables prospective buyers to explore properties virtually
before visiting them in person (Yan et al., 2023).

The real estate industry has entered a new era of technological transformation, with Virtual Reality (VR) emerging
as one of the most significant innovations reshaping how properties are marketed, visualised, and experienced. As part
of the broader trend of digitalisation, VR offers immersive, interactive, and data-driven environments that redefine buyer
engagement and property representation (Yan et al., 2023). In line with the global push toward digital transformation in
the built environment, integrating VR into real estate practices enhances efficiency, transparency, and decision-making
for developers, agents, and clients alike.

Despite growing adoption, a systematic understanding of VR’s effectiveness and user acceptance remains limited.
The real estate market continues to face challenges in implementing VR technologies due to cost constraints, technical
barriers, and user readiness (Szczepanska & Krzywoszynska, 2022). Therefore, this study aims to explore the applications
and challenges of integrating VR in real estate marketing, focusing on its potential to support design visualisation,
stakeholder engagement, and digital transformation.

VR technology provides users with a simulated, three-dimensional environment that replicates real-world spaces
through visual, auditory, and interactive elements. In real estate, it bridges the gap between imagination and experience
by allowing potential clients to walk through a property remotely. The COVID-19 pandemic accelerated the adoption of
such tools, highlighting the importance of digital adaptability in maintaining business continuity (Kumar & Lee, 2022).

This research investigates the integration of VR in real estate marketing, focusing on its applications, advantages,
and challenges. It also discusses how VR contributes to the broader agenda of digital transformation in the property
industry.

2. LITERATURE REVIEW
2.1  Virtual Reality as a Marketing Tool

Virtual Reality has evolved from a novelty tool to a practical marketing solution in the real estate industry. Through
VR platforms, real estate agents can create immersive virtual tours that enable buyers to experience properties in full
scale. These platforms combine 360° panoramic images, spatial mapping, and interactive navigation to provide a realistic
sense of space (CoStar Group, 2024).

Scholars have emphasised that VR supports experiential marketing, in which emotional engagement influences
purchasing decisions (Szczepanska et al., 2022). When clients can visualise themselves in a space, their interest and
confidence in their decision tend to increase, thereby shortening the sales cycle.

VR allows users to experience a realistic, three-dimensional simulation of properties through interactive walkthroughs.
This technology enables buyers to explore property layouts, interior designs, and environmental settings from remote
locations (Yan et al., 2023). VR tours can increase engagement, enhance buyer confidence, and reduce transaction time
compared to traditional marketing approaches.

VR enhances design visualisation by integrating with BIM platforms, allowing clients to understand spatial
dimensions and aesthetics before construction begins (Szczepanska & Krzywoszynska, 2022). It fosters collaborative
decision-making among architects, developers, and clients. In stakeholder engagement, VR simulations support urban
planning consultations by enabling communities to visualise proposed developments and provide informed feedback.
This immersive approach strengthens transparency, inclusiveness, and trust in decision-making processes.
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2.2 Benefits of Virtual Reality Application in Real Estate Marketing

The integration of Virtual Reality (VR) technology into real estate marketing has revolutionised property promotion
and customer engagement in the digital era. VR provides an immersive three-dimensional experience that enables
potential buyers to explore residential and commercial properties virtually, offering a realistic understanding of spatial
design and layout (Pavlov et al., 2022). This enhanced visualisation helps clients perceive scale and ambience more
accurately than traditional two-dimensional photographs or videos (Lee et al., 2020). Particularly for pre-construction
projects, VR facilitates visualisation of unbuilt spaces, enabling investors and buyers to understand architectural concepts
before physical completion (Feng & Lee, 2021).

Beyond visualisation, VR serves as an innovative marketing tool that enhances competitive advantage and
strengthens brand differentiation. By enabling virtual property tours, real estate agents can reach global markets,
allowing international buyers to view properties remotely without geographical limitations (Chow et al., 2021). This
accessibility not only accelerates decision-making but also builds greater buyer confidence through interactive and
experiential engagement (Martin-Gutiérrez et al., 2017). Moreover, VR enhances emotional connection by allowing
users to customise interior elements, such as furniture arrangements or colour schemes, fostering a sense of ownership
and attachment that positively influences purchasing decisions (Berg & Vance, 2017).

Operationally, VR contributes to both cost and time efficiency in real estate marketing. Virtual tours reduce
the necessity for multiple physical site visits, lowering travel expenses and enabling agents to serve more clients
simultaneously (Rogers, 2023). Once developed, VR content can be repeatedly utilised across marketing campaigns,
providing a sustainable and cost-effective promotional approach (Alcaide et al., 2019). Additionally, VR applications
can collect data on user interactions, such as duration, preferences, and focus areas, which are valuable for personalised
marketing strategies and customer profiling (Pavlov et al., 2022). Finally, the adoption of VR promotes sustainability
and inclusivity by minimising travel-related environmental impacts and offering accessible property exploration
for individuals with mobility challenges. Overall, the application of VR in real estate marketing enhances customer
experience, operational efficiency, and organisational competitiveness, positioning VR as a transformative tool in the
digitalisation of the built environment.

2.3 Challenges of Virtual Reality Adoption in Real Estate Marketing

Despite the growing potential of Virtual Reality (VR) in transforming real estate marketing, several challenges
hinder its widespread adoption and effective implementation. One of the primary barriers is the high cost of developing
and maintaining technology. The creation of high-quality VR content, such as 3D models, interactive environments, and
realistic simulations, requires specialised equipment, skilled developers, and substantial investment (Lee et al., 2020).
For small and medium-sized real estate agencies, the financial burden associated with VR hardware, software licenses,
and continuous technological upgrades can be prohibitive (Feng & Lee, 2021). Moreover, differences in clients’ access
to VR devices, such as headsets or compatible systems, limit the scalability of VR marketing strategies (Pavlov et al.,
2022).

Another major challenge concerns user acceptance and digital literacy. Although VR offers immersive experiences,
some potential buyers may feel discomfort or scepticism toward virtual interactions compared to traditional property
visits (Chow et al., 2021). Motion sickness, eye strain, and usability issues can negatively influence user experience
and adoption rates (Rogers, 2023). In addition, varying levels of digital literacy among clients, especially in older
demographics, may restrict their willingness to engage with VR tools (Alcaide et al., 2019). For real estate agents, the
transition to VR-based marketing also requires training and adaptation to new workflows, which can temporarily disrupt
established business practices.
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The technological limitations of VR applications also present obstacles to their full integration in real estate marketing.
Poor internet connectivity, limited processing capacity, or low-resolution displays can diminish the realism and fluidity
of virtual tours (Berg & Vance, 2017). Similarly, data storage and compatibility issues across platforms may affect the
consistency of the user experience. Concerns regarding data privacy and cybersecurity further complicate adoption, as
VR platforms often collect sensitive user information through behavioural tracking and interactive analytics (Martin-
Gutiérrez et al., 2017). Ensuring compliance with data protection regulations and safeguarding personal information are
therefore essential considerations in VR marketing.

Finally, the lack of standardised frameworks and empirical evaluation of VR’s effectiveness in real estate marketing
remains a persistent gap in research and industry. While many studies highlight its potential advantages, few offer
systematic assessments of cost-benefit ratios, user satisfaction, or long-term marketing outcomes (Pavlov et al., 2022).
This absence of empirical benchmarks complicates investment decisions and limits industry-wide adoption. Hence,
addressing these challenges requires collaborative efforts between technology developers, real estate professionals, and
policymakers to establish accessible, secure, and sustainable VR marketing ecosystems.

3. RESEARCH METHODOLOGY

This research adopts a mixed-methods approach that combines a systematic literature review and a quantitative
method. The literature review synthesises academic and industry publications that focus on VR adoption in real estate.

Additionally, an online survey of 120 real estate professionals in the Klang Valley was conducted to assess
perceptions of VR’s usefulness and the challenges to adoption. Data were analysed using descriptive and frequency
analysis. Quantitative data were processed using SPSS to examine user acceptance, perceived marketing benefits, and
common barriers to implementing VR in the real estate industry.

4. DATA ANALYSIS & FINDINGS

A survey was conducted among 120 real estate professionals in the Klang Valley, Malaysia, to examine their
perceptions of Virtual Reality (VR) in real estate marketing. The study aimed to assess respondents’ views on the
application’s usefulness in adopting VR, while also identifying challenges that influence adoption.

Data were analysed using a quantitative approach. Quantitative data were processed using the Statistical Package for

the Social Sciences (SPSS) to generate descriptive statistics, which were analysed to identify recurring challenges and
perceived opportunities related to VR implementation.
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Variables Percentage (%)
Gender

Male 53.6%
Female 46.4%
Age

21-30 years old 30.4%
31-40 years old 48.2%
41-50 years old 17.9%
> 50 years old 3.5%
Race

Malay 92.9%
Chinese 1.7%
Indian 4.1%
Others 1.3%
Length of Employment

1-3 years 20%
4-6 years 36.7%
7-10 years 26.7%
>10 years 16.6%
Status of Employment

Permanent 82.1%
Contract 16.1%
Others 1.8%
Occupation

Real Estate Agent 58%
Property Developer 25%
Sales Marketer 17%

Source: Author (2025)

4.1 Descriptive Analysis

The demographic analysis showed that 58% of respondents were real estate agents, 25% were property developers,
and 17% were sales and marketing. The majority (80%) had more than three years of experience in the real estate
industry, indicating a mature and knowledgeable respondent base. Regarding prior experience with VR technology, 42%
reported having used VR tools in marketing, while 58% had only basic awareness or indirect exposure.

4.1.1 Findings of VR Application Users

Table 2 Descriptive Statistics of VR Application Users

Variables Mean (M) Std. Deviation (SD)
Perceived Usefulness of VR 4.21 0.68
Ease of Use 3.89 0.74
Willingness to Adopt VR 3.56 0.81
User Acceptance and Digital Literacy 3.67 0.77
Lack of Knowledge 3.84 0.80
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According to Table 2, Respondents generally exhibited a positive perception of VR’s usefulness in enhancing
marketing efficiency and buyer engagement. On a five-point Likert scale (1 = strongly disagree, 5 = strongly agree), the
mean score for perceived usefulness was 4.21, and ease of use recorded a mean of 3.89, suggesting moderate to high
acceptance. However, willingness to adopt scored slightly lower (mean = 3.56), indicating cautious optimism influenced
by practical constraints.

4.1.2 Findings of Challenges in Implementing Virtual Reality in Real Estate Marketing

Challenges in Implementing Virtual Reality in
Real Estate Marketing

o 0
Lack of Standardized Framew orks

15
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Technological Limitations
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Figurel: Frequency Analysis of Challenges in Implementing Virtual Reality in Real Estate Marketing
Source: Author (2025)

Figure 1 illustrates the challenges faced by real estate professionals in implementing Virtual Reality (VR) in real
estate marketing. The results indicate that high cost and maintenance represent the most significant challenge, reported
by 40 respondents. This finding suggests that the financial burden of VR development, equipment, and system upkeep
remains a key barrier to its widespread adoption.

The second major challenge identified is technological limitations (30 respondents), reflecting issues such as
compatibility, system performance, and technical infrastructure required to support VR applications. Digital literacy and
training were also highlighted by 25 respondents, suggesting that users may lack sufficient technical skills or exposure
to utilise VR tools effectively in marketing practices.

Additionally, data privacy concerns (15 respondents) emerged as a moderate issue, emphasising the need for stronger
data protection measures when using immersive digital platforms. The lack of standardised frameworks was the least-
reported challenge (10 respondents), suggesting that while industry guidelines are still evolving, practitioners view
financial and technical constraints as more pressing barriers.

Overall, the findings demonstrate that while VR has great potential to transform real estate marketing, its successful
implementation largely depends on addressing challenges related to cost, technical readiness, and user competency.

5. CONCLUSION

The findings of this study reaffirm that Virtual Reality (VR) is a transformative tool for the digitalisation of the
real estate sector. By enhancing spatial visualisation, improving marketing communication, and facilitating informed
decision-making, VR holds significant potential to redefine industry practices. However, the research also highlights
persistent challenges, including high implementation costs, technological constraints, and a lack of training, that hinder
its widespread adoption.
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In summary, the research establishes that while the implementation of VR in real estate marketing is still evolving,
its potential to transform industry practices is undeniable. With appropriate strategies, investment, and policy support,
VR can serve as a cornerstone for sustainable growth, competitive advantage, and digital innovation in the global real
estate landscape.

6. ACKNOWLEDGEMENT

The authors would like to express their sincere appreciation to the Faculty of Built Environment, Universiti Teknologi
MARA (UiTM), for their academic support and encouragement throughout the completion of this research. Special
thanks are also extended to the real estate professionals in the Klang Valley who generously participated in the survey
and contributed valuable insights to this study.

7. FUNDING

This research did not receive any specific grant from funding agencies in the public, commercial or not-for-profit
sectors.

8. AUTHOR’S CONTRIBUTIONS

All authors contributed to the conceptualisation and design of the study. Suhana Ismail led the research process
and manuscript preparation. Siti Hasniza Rosman, Noraliza Basrah, and Rohayu Ab Majid contributed to the literature
review, discussion, and critical revision of the manuscript. Fatin Umaira Muhamad Azian was responsible for data
collection and statistical analysis. All authors read and approved the final manuscript.

9. CONFLICT OF INTEREST

We certify that the article is the Authors’ and Co-Authors’ original work. The article has not received prior publication
and is not under consideration for publication elsewhere. This research/manuscript has not been submitted for publication,
nor has it been published in whole or in part elsewhere. We attest that all Authors have contributed significantly to the
work, the validity and legitimacy of the data, and the interpretation of the data for submission to IJELHE.
10. DECLARATION OF GENERATIVE Al IN THE WRITING PROCESS

During the preparation of this work, the author(s) used ChatGPT (OpenAl) to assist with brainstorming ideas,
improving academic writing, language editing, and proofreading. The Al tool was not used to generate original research
findings, analyse data or draw conclusions. After using this tool, the author(s) critically reviewed, revised, and verified
all content and take(s) full responsibility for the content of the publication.

11. DATA AVAILABILITY/SUPPLEMENTARY MATERIALS

The datasets used and/or analysed during the current study are available from the corresponding author on reasonable
request. No supplementary materials are associated with this article.

https://doi.org/10.24191/ijelhe.v21n3.2131 7 UiTM Press, Universiti Teknologi MARA



Suhana Ismail et al./International Journal on e-Learning and Higher Education (2026) Vol. 21, No. 3

12. REFERENCES

Alcaide, M., Llinares, C., & Rey, B. (2019). The effectiveness of virtual reality tools in real estate marketing: A
consumer perspective. Journal of Property Investment & Finance, 37(3), 266-282. https://doi.org/10.1108/JPIF-11-
2018-0148

Berg, L. P., & Vance, J. M. (2017). Industry use of virtual reality in product design and manufacturing: A survey.
Virtual Reality, 21(1), 1-17. https://doi.org/10.1007/s10055-016-0293-9

Chow, M., Herold, D. M., & DeLacy, T. (2021). Virtual reality as a marketing tool in the real estate industry.
International Journal of Real Estate Studies, 15(2), 45-57.

CoStar Group, Inc. (2024, April 22). CoStar Group to acquire Matterport, the global leader in immersive 3D digital
twins and artificial intelligence for the real estate industry, making properties intuitive and interactive online [Press
release]. https://www.costargroup.com/press-room/2024/costar-group-acquire-matterport-global-leader-immersive-3d-
digital-twins-and/ costargroup.com-+2investors.costargroup.com+2

Feng, J., & Lee, K. H. (2021). Virtual reality adoption in pre-construction property marketing: A technology
acceptance approach. Automation in Construction, 128, 103741. https://doi.org/10.1016/j.autcon.2021.103741

Lee, C. H., Kim, M. J., & Oh, Y. (2020). Enhancing property marketing through immersive visualisation: The impact
of virtual reality tours. Journal of Real Estate Research, 42(4), 601-620.

Lee, H., Zhang, Y., & Chen, K. L. (2024). The use of virtual reality for real estate and hospitality management/
marketing. International Journal of Management Theory and Practices. [PDF]. https://doi.org/ijmtp.org

Martin-Gutiérrez, J., Mora, C. E., Afiorbe-Diaz, B., & Gonzalez-Marrero, A. (2017). Virtual technologies trends in
education, research, and industry: A review of the literature. Computers in Human Behaviour, 75, 993—1002. https://doi.
org/10.1016/j.chb.2017.06.002

Mirage News. (2022, October 12). The new open home: Study reveals benefits of virtual reality. University of
Auckland. https://www.miragenews.com/new-open-home-study-reveals-benefits-of-virtual-872374/ Mirage News+1

Mohamad Kamil, M. H. F., Yahya, N., Zainal Abidin, I. S., & Norizan, A. R. (2021). Development of virtual reality
technology: Home tour for real estate purchase decision making. Malaysian Journal of Computer Science, Special Issue
1/2021, 85-93. https://doi.org/10.22452/mjcs.sp2021no1.8 IJIE

Pavlov, P., Petkov, M., & Dimitrov, V. (2022). Virtual reality in real estate: Enhancing customer experience and sales
performance. Smart and Sustainable Built Environment, 11(3), 543-561. https://doi.org/10.1108/SASBE-10-2021-0183

Rogers, D. (2023). Virtual real estate marketing: How immersive technology reshapes property sales. Property
Management, 41(1), 28—-44. https://doi.org/10.1108/PM-07-2022-0049

Sahray, K., Sukereman, A. S., Rosman, S. H., & Jaafar, N. H. (2023). The implementation of virtual reality (VR)
technology in the real estate industry. Planning Malaysia, 21(27). https://doi.org/10.21837/pm.v21i27.1299

Szczepanska, A., Kazmierczak, R., & Myszkowska, M. (2021). Virtual Reality as a Tool for Public Consultations in
Spatial Planning and Management. Energies, 14(19), 6046. https://doi.org/10.3390/en14196046

Yan, Z., Meng, Z., & Tan, Y. (2025). Does virtual reality help property sales? Empirical evidence from a real-estate
platform. Information Systems Research, 36(2), 1011-1030. https://doi.org/10.1287/isre.2021.9138

@ @@ © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of
the Creative Commons Attribution (CC BY-NC-ND) license (https://creativecommons.org/licenses/by-nc-
nd/4.0/).

https://doi.org/10.24191/ijelhe.v21n3.2131 8 UiTM Press, Universiti Teknologi MARA



