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Abstract. Real estate has experienced the development of virtual reality, block-
chain and token technologies, and has undergone a transformation from physical
space to semi-physical space and virtual space to. The explosion of the Meta
space concept has brought virtual real estate into the public eye. This paper fo-
cuses on the transformation that virtual reality, blockchain and token technolo-
gies have brought to virtual real estate. Virtual reality technology enables remote
viewing and can help reduce the time consumed by transactions. Blockchain
technology improves the reliability of property registration and helps to reduce
the lengthy process of real estate transactions. Token technology divides property
rights and facilitates the entry of retail investors into real estate transactions. This
paper composes information from several aspects and illustrates using examples
to conclude the technological development of virtual real estate and suggest fea-
sible research directions. Overall, these results shed light on further exploration
to guide the development of virtual real estate technology.
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1 Introduction

While 2021 is recognized as the "Year of the Metaverse", the "Year of Virtual Reality"
is 2016. The five-year period encompasses technological developments related to vir-
tual real estate: virtual reality technology, blockchain technology and then token tech-
nology. It also implies the transformation of real estate from physical space to digital
space, with virtual reality technology providing a virtual experience, blockchain tech-
nology creating a network that frees real estate from physical constraints, and finally
tokenization allowing for the division of property ownership to accelerate real estate
mobility.

Virtual real estate in the metaverse is an integration of all three. The metaverse mar-
ketplace combines the capabilities of virtual reality, blockchain, and NFT technologies
to create a virtual space and sell it as NFT to buyers [1, 2]. For example, a virtual shop-
ping mall built on a network of blockchain technologies allows users to purchase com-
mercial spaces as virtual real estate and earn money by leasing, pledging, advertising,
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and developing them to provide visitors with immersive experiences through VR tech-
nology.

Traditionally, the real estate industry has relied heavily on printed two-dimensional
or three-dimensional images on websites to help close home purchase transactions.
However, studies have revealed the inability of potential homebuyers to be positively
influenced by these marketing methods [3]. Therefore, there is an urgent need for the
real estate industry to undergo a digital transformation. Virtual reality is a technology
that can provide users with a mental experience surrounded by a virtual environment
[4]. In the real estate sector, virtual reality can help visitors to visit a house remotely
through a computer, as well as help property holders to renovate their properties. In
recent years, non-immersive VR has been used to showcase products on real estate
platforms. Leading platforms around the world, such as Zillow, Beike, and Immo-
bilienScout24, have been implementing this technology since 2017 [5]. There are many
researchers who are concerned whether virtual reality technology can have a positive
impact on transactions.

Real estate transactions lack transparency, inefficiency, and complexity, transactions
are privately negotiated, and transaction costs are high due to the involvement of third
parties [6]. Blockchain technology becomes a promising solution. Blockchain is a dis-
tributed database [7]. The blockchain can provide asset and transaction verification be-
tween the two parties of a transaction and increase the transparency of the transaction
market [8]. In fact, real estate transfers are also experiencing the use of blockchain and
smart contracts, a phenomenon known as "proptech" [9]. The registration of property
rights through blockchain to improve the transparency of real estate transactions and
the use of smart contracts are important research directions for blockchain in the real
estate field.

Retail investors are typically excluded from real estate investing due to capital con-
straints or inaccessibility to projects, and prevent investors from allocating more capital
to real estate. In 2019, institutional investors will allocate only 10% of their capital to
real estate, although portfolio theory supports a more optimal 30-60% asset allocation
[10]. Real estate tokenization refers to the digitization of real estate assets into tokens,
enabling investors to enjoy the benefits and appreciation of real estate assets by pur-
chasing tokens. The tokens represent permissions for certain operations in the software
[11]. Real estate can move with the help of tokens, increasing the liquidity of its trans-
actions. Tokens representing partial ownership of real estate can be purchased by in-
vestors and these tokens can also be listed on secondary exchanges [12]. On September
21,2021, Thailand launched SiriHub Token, the first regulated real estate-backed pub-
lic initial token offering (ICO), located on the Tezos blockchain network [13]. The cur-
rent use for tokenization technology in real estate is focused in the direction of property
rights division.

This study will discuss the development direction of VR technology, blockchain
technology and tokenization, as well as the limitations that have not been discussed yet,
together with specific examples. In order to find solutions to the limitations that exist
in the development of virtual real estate and to propose possible future research direc-
tions.
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2 VR Technology

VR technology is used in real estate transactions as an aid to motivate buyers and may
not increase the price of the transaction. As shown in Fig. 1, the acceptance of virtual
tours by homebuyers is increasing year by year. This section compiles three studies
related to this topic, analyzing them in terms of buyer experience and transaction price.

80%

s 3D tours would help me get a better feel for the space

40% I wish more listings had 3D tours available

I prefer 3D tours over in-person viewings

2019 2020 2021

Fig. 1. Homebuyers' preference for virtual home viewing in 2019-2021. Data from Zillow.

In the study by Malaysian scholars, they used a questionnaire to collect data from an
experiment with 60 potential home buyers. The data were then analyzed using paired
samples t-test and partial least squares structural equation modeling (PLS-SEM). It was
shown that there was no significant difference in the pleasure induced in real and virtual
environments, but that pleasure stimulates purchase intentions in virtual environments
[14]. Differently, it has been suggested that VR technology enhances the pleasure ex-
perience of buyers. A study from ScienceDirect used the SOR theory, where they veri-
fied the link between input (stimulus), process (organism) and output (response) for
232 participants. The results showed that the VR condition was associated with an en-
hanced positive experience and increased buyers' pleasure experience compared to the
real environment [15].

Regarding the impact of VR technology on the transaction price aspect, some studies
suggest that VR technology itself is unlikely to provide a price premium for sellers. The
researcher collected data through real estate agency Web sites and processed the data
using the Hedonic Pricing Model. The results showed that VR technology did not have
a significant impact on the equilibrium sales price of real estate transactions [16]. It is
implied that VR technology does not serve as a means for sellers to increase their prices.

However, the above study did not consider several variables that could affect the
results. For example, as the distance between the property and the buyer increases, the
pleasurable experience provided by VR technology may also increase, as the virtual
experience saves more time and costs. In addition, VR technologies are non-immersive
and non-immersive [17]. Immersive VR and non-immersive VR may not provide the
same pleasurable experience. In terms of transaction price, the nature of the house may
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become a new variable. This is because buyers' concerns will be different for properties
used for residential or investment purposes. For properties used for investment pur-
poses, buyers may be more concerned about the amenities near the property rather than
what the property is furnished with, for example.

3 Blockchain

Due to the immutable and decentralized nature of blockchain data, there are important
applications in the real estate sector to help record property rights in both directions.
Fig. 2 describes the process of registering property rights and transactions through the
blockchain. The property owner registers with the government department, which
forms a smart contract through the blockchain. On the transaction side, the property
rights are transferred through a three-way flow of smart contracts among buyers, sellers
and the government. This section summarizes two studies that focus on title registration
from urban America and rural India respectively.

Property owner | <——— | Government registration <—C
- > department
smart contract

Blockchain-based ‘ &~

smart contract
Service Network >

Property Buyer

smart contract

Government registration
department

smart contract

Property Seller

Fig. 2. Blockchain real estate registration process.

Scholars from MIT conducted a case study of the blockchain process in the Ameri-
can city of Nashville, Tennessee (Davidson County) by the comprehensive analysis
obtained that blockchain can improve the reliability of registration as well as reduce the
administrative costs and the time of registration [18]. A professor from the University
of North Carolina, on the other hand, conducted a study of the Bhoomi program, a
blockchain-based land registration project in a less developed region of India (Karna-
taka). A different point of view is presented: the digital divide can disadvantage the
poor with different conclusions [19]. This is because for the poor, dealing with land
related issues in a blockchain system becomes more time consuming and costly than
before.

Although public blockchain systems do not require authorities to create infrastruc-
ture, most title registries remain licensing systems when used in practice, such as the
two examples mentioned above. Because the public blockchain has no authority to
manage and maintain the system, it is self-organizing and autonomous [20]. This is
clearly not suitable for application to government systems. The government needs to
be responsible for developing and maintaining the infrastructure, such as data centers,
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nodes, network security, etc. This means that the government has the ability to control
and change the ledger, but the burden comes with the infrastructure expenditure and its
centralization.

4 Tokenization

Tokenized real estate investments have unique advantages over traditional securitiza-
tion. The most prominent one is the division of property ownership, i.e., the economic
benefit is divided into very small denominations for trading. This lowers the barrier to
real estate investment and facilitates participation by retail investors. Fig. 3 illustrates
the tokenized real estate market using NFT as an example. Real estate developers and
token regulators create digital hair real estate place to convert real estate into tokens on
which sellers and buyers trade. The two studies cited in this section are from the Euro-
pean and American perspective and the Asia-Pacific perspective, respectively.
Scholars from the Netherlands studied the financial and economic consequences of
tokenizing 58 residential rental properties in the United States, which had an average
of 254 owners. The data analysis verified that tokens allow for the fragmentation of
ownership of properties, which leads to substantial risk sharing among households [21].

Real Estate Developer
VR
Blockchain
NFT Buyer
Real Estate Data Market Place NFT Seller
Third Party
Token
Manager

Private Blockchain

Fig. 3. NFT Real Estate Token Process.

Two scholars from Japan and Singapore, on the other hand, analyzed two real estate
token investment platforms in the Asia-Pacific region, Kasa (South Korea) and SiriHub
(Thailand). The data published by the data simulation platforms confirmed a significant
increase in interest from retail investors compared to the period before tokenization
[22].

Since tokens are built on blockchain technology, the token market is also a decen-
tralized market. It is important to note that the lack of a centralized market may lead to
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increased costs for investors. For example, the time spent to find a suitable exchange to
trade properties and tokens may increase. In addition, the use of separate blockchain
networks may raise isolated data and interoperability issues between different networks
[23]. The resulting information about token prices and volatility would have to be col-
lected separately from different platforms, and investors would spend extra time to un-
derstand or simply find third-party institutions. The second point is that real estate token
prices may not reflect the economic value of a home. The current internet hype about
tokenization may result in inflated token prices. In the long run, this may result in a loss
of assets for investors.

5 Conclusion

In summary, this paper has sorted out the impact of technological developments on
virtual real estate transactions from a temporal perspective and presented the limitations
of current research. Virtual reality technology provides a tour of digital real estate that
affects the buyer's pleasure experience but does not change the transaction price. It is
worth noting that studies on these two aspects have not considered variables such as
distance and property nature. Blockchain technology helps the digital transformation of
real estate and has a prominent role in asset verification. It is also important to note the
construction and maintenance costs of licensing systems for grassroots facilities. To-
kenization is the current direction for new developments, and the ability to split prop-
erty ownership is different from previous securities. There are limitations in research
on whether third-party participation increases transaction costs and whether the current
speculation on tokens will result in losses for investors in both areas. Overall, virtual
reality technology, blockchain technology and tokens can help virtual real estate trans-
actions remotely, improve transparency and reduce costs, significantly helping both
sellers and buyers. However, there are limitations in the current research on these three
technologies, and the paper look forward to the participation of later generations.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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