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Abstract: The metaverse, a virtual universe in which individuals and companies can interact, has become of paramount
importance in China in recent years. While the metaverses are still in their infancy, there has been a growing interest
and influx of capital into these universes. Shariah-compliant corporations have been gradually attracting significant
funds from Islamic countries, given the growing strong engagement and trade. Similarly, metaverse corporations have
been gaining significant sizes in the Chinese market and have become cornerstones of the investment landscape. For
Islamic investors, questions arise whether these new metaverse corporations provide better returns given the massive
hype and media attention they have attracted, and whether a portfolio investment into these corporations deliver the
benefits promised. The article provides a comparative analysis between Chinese Islamic metaverse and Shariah-com-
pliant enterprises, where all enterprises have either A or H-shares. The performance analysis over a timespan of 10
years demonstrates that the most optimal portfolios have similar expected returns while general Shariah-compliant
enterprises provide significantly lower risks as compared to the metaverse ones. This implies that Shariah-compliant
enterprises provide significantly more value for the risk they are attributed and are more sustainable.
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Introduction

In recent years, the term ‘metaverse’ has gained widespread usage, exemplified by
Facebook’s formal rebranding as Meta. According to the study conducted by Park
and Kim (2022), it was found that... Non-fungible tokens (NFTs) have emerged
as a prominent topic of discussion, garnering significant attention due to its in-
tegral role inside the virtual realm. Furthermore, the emergence of gamers and
creators in this domain has contributed to its growing appeal among conven-
tional consumers. Considerable focus has been directed into the virtual realm,
necessitating a comprehensive comprehension of its underlying milieu and the
resultant worth it engenders. The values of land pertaining to digital environ-
ments are experiencing an upward trend, as seen by the recent introduction of a
fund by Republic Real Estate that enables investors to acquire virtual land (Nar-
in, 2021). The fund will buy virtual properties in various online metaverses and
convert them into hotels, shops and other uses. The aim is to increase the value

of these properties to consumers.

The concept of virtual land has garnered substantial attention due to its asso-
ciation with tangible land, but the art industry connected to non-fungible tokens
(NFTs) has experienced an even more noteworthy surge. Moreover, there is an an-
ticipation that digital asset platforms built on blockchain technology could even-
tually accommodate the trading of equities and bonds. An additional significant
aspect of the metaverse pertains to the progressive adoption of online-exclusive
shopping and immersive encounters, wherein users engage in the acquisition of
assets that exist just in virtual form. Numerous virtual retailers exclusively op-
erate within the metaverse, offering a wide range of apparel and accessories for
online purchase. In addition, there exist virtual fashion shoes that are exclusively
developed for the virtual realm, and have garnered significant financial backing.
The proliferation of remote work arrangements, along with the rising adoption of
artificial intelligence and virtual technology, has facilitated the emergence of novel
business models that provide clients with distinct virtual experiences. An addition-
al significant transformation pertains to the adoption of remote working, wherein
the metaverse has the potential to enhance the permanence and immersive nature
of remote work, hence optimizing productivity and fostering increased interaction.
This will facilitate enhanced staff contact and engagement (Wilson, Karg, & Gha-
deri, 2021).

Given the growing importance of the metaverse, the financial industry has been

exploring how value can be created in the metaverse space and how fintech solu-
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tions can deliver financial services in this new environment. In addition, metaverse
technology creates new business model opportunities that can strengthen the use

of crypto technology as an alternative financial system.

The technologies behind the Metaverse combine technologies such as Virtual
Reality (VR) and Augmented Reality (AR). The result is an interactive, immersive
and collaborative 3D virtual universe. The idea is that these individual universes
can be integrated with each other and connected across the world in different en-
vironments. This can be in the form of games, but also real estate, commerce and
other related environments (Wohlgenannt, Simons, & Stieglitz, 2020).

As Facebook’s transformation into Meta demonstrates, financial data and
transaction management will become key parts of the metaverse, allowing individ-
uals and businesses to transact and operate within these universes. For example,
there are digital assets that can be purchased, such as World of Warcraft and the
Habbo Hotel, and these assets can even be moved from one universe to the other
(Park & Kim, 2022).

The current metaverse is an amalgamation of the capabilities of various social
media and video game companies that build upon their user base and platform to
connect these individuals. While at first glance the metaverse may appear to be
all about gaming, it has become more of a virtual world in which individuals can
become fully immersed and live most of their lives within the metaverse. This can
range from dating to having their social interactions within the metaverse, but
also conducting business within the metaverse. This may take the form of running
a real business or a digital business within the metaverse. Overall, this will lead to
someone being completely immersed in the Metaverse and living their daily life in
that universe (Asif, 2018).

In China, the presence of major digital enterprises and digital innovations in
retail and other industries have led to massive investments and new technologies
into metaverse environments and applications. The growth of this market has been
significant, and several companies have aimed at incorporating metaverse capabil-
ities into their business models. Augmented reality (AR) and virtual reality (VR)
have been of great attractiveness for many businesses to incorporate them into their
business models. In the last two years, the major tech giants in China have filed the
most patent applications happening primarily in the field of retail shopping, educa-
tion, gaming, marketing, information display, and industrial manufacturing (Qin,
2022). In 2020 alone, the VR industry in China accounted for more than 44 percent
of the global market, amounting to more than 8 billion USD. The main objective of
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many major enterprises is to invest in smaller startups in order to acquire technical
expertise as well as minimize risks arising from the failure of specific technologies
(Knox, 2022). Mobile VR has been of significant importance given the more than
900 million smartphone users in China, and AR has assumed an even greater rate
of growth than VR due to its integration with everyday life. There have been several
new entries, such as Sight Plus, Hisense, and Mayitegong, that have entered the AR
market and provide services related to AR. The major companies have been heavily
investing in the metaverse and Baidu launched a metaverse application in December
2021, which allows users to engage in a virtual environment and is named the “Land
of hope” (%3£). The users can create their own avatars and has received significant
attraction. Tencent has focused on the QQ platform to launch some of its technolo-
gies, such as the Super QQ Show, which included a 3D interactive space where users
can engage and play together. ByteDance has developed the Party Island application
(3T &), which enables them similarly to create virtual avatars, and they can then

subsequently communicate with friends (Wilson C. , 2019).

While private enterprises have been at the forefront of driving the metaverse
growth, several local governments, such as Shanghai, Wuhan and Hefei have in-
cluded the metaverse in their government work reports in 2022 and aim to create
such a metaverse for their jurisdictions. This incorporated also the attention to deal
with various services and potential crimes that may arise from these applications.
This has been emphasized by the Supreme People’s Protectorate. The Ministry of
Industry and Information Technology (MIIT) published a paper on the accelera-
tion of the development of the virtual reality industry. This roadmap stresses the
importance of R & D and content service provision as a foundation for the devel-
opment of VR. The Guangzhou government released measures on the promotion
of innovation and the development of the metaverse. These include the promotion
of innovation and the encouragement of enterprises in order to form clusters and
achieve greater specialization. Furthermore, it supports the technological leader-
ship, where institutions and businesses should address technical bottlenecks, and
it strengthens the protection of intellectual property rights. Additionally, new tal-
ent shall be recruited and social capital shall be attracted via a dedicated metaverse
industrial fund. There is a mixture between the attempts of local governments in
establishing themselves in the metaverse, and governmental entities that outline
security risks (Abu-Bakar, 2017).

In light of these substantial opportunities, inquiries emerge regarding the po-

tential scope of financial services that can be offered within the metaverse. The pro-
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vision of financial and transaction management is of utmost importance in order
to meet the demands of consumers and deliver the necessary degree of interaction
and services. Given that the metaverse is envisioned as a virtual representation
of real-life experiences, encompassing various activities such as labor, earning in-
come, and engaging in transactions involving assets like furniture, clothing, and
vehicles, as well as the buying and renting of virtual land, it becomes imperative
to establish both the financial infrastructure and legislative framework to sup-
port these operations. Moreover, the amalgamation of diverse financial services
and technologies has the potential to give rise to a financial universe, commonly
referred to as a “finverse.” (Katterbauer, Syed, & de Kiev, 2022; Xiao, Henderson,
Nielsen, & Newall, 2022).

Islamic finance has been of significant interest across the world with several
countries establishing a strong Islamic finance system. Chinese has a significant
Islamic minority in addition to a growing trade engagement with many Islamic
countries in the Middle East and North Africa, as well as in Asia. This provides
significant opportunities for Islamic finance and China to establish new financial
products and enhance the stability of the financial system (Katterbauer, Syed, Clee-
newerck, & Yilmaz Genc, 2022a).

Significant inquiries emerge regarding the supply of financial services in this
context and the compatibility of existing financial rules with the introduction of
novel financial services and products in China that adhere to Islamic principles.
Moreover, there are inquiries regarding the pivotal function that artificial intel-
ligence and blockchain technology play in enhancing the financial universe and
aligning it with the principles of Shariah law (Lu & Chen, 2021; McDevitt, 2021).
The study provides a critical outline how investors within the Chinese ecosystems
can obtain strong returns while limiting their exposure, avoiding the hype that
may surround metaverse enterprises that do not yield sufficient value. This has
been a significant challenge in the Chinese investment environment that is driven

significantly by retail’s investors preferences.

Islamic Finance in China

Collaborations and overseas investments of Chinese enterprises in the Muslim
world has increased significantly in the last several decades. While there are dif-
ferences in terms of political, cultural and economic aspects, China shares over

its history many engagements and cultural exchanges between the Muslim world
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and China. China has itself a sizeable Muslim population that lives mostly in the
western parts of China, and developed a considerable tradition in Islam, which has
assisted them in China to develop gradually an Islamic finance environment, and
provide Shariah compliant financial services to its population (Katterbauer, Syed,
Cleenewerck, & Yilmaz Geng, 2022b).

The major steps for Shariah compliant Islamic finance solutions started in
around 2008 after the global financial crisis, where there has been significant fo-
cus on utilizing alternative financial products that can withstand better external
shocks and the integrity of the system. Taiwan established the Taiwan Shariah In-
dex in 2008 in order to focus on Shariah-compliant companies that are listed at the
Taiwan Stock Exchange. Similarly, the Hong Kong financial authorities have been
working intensively on trying to establish a center for Islamic bonds and the Arab
Chamber of Commerce & Industry established an International Islamic Mediation
and Arbitration center that may deal with disputes arising from the Hong Kong
sukuk market (Katterbauer & Moschetta, A robo-advisory framework for Islamic
and Environmental, Social and Governance (ESG) compliance-A benchmark study
on the S&P 500 stock index, 2022). The Ningxia Hui Autonomous Region (NHAR)
has been at the forefront of Islamic finance within China. The Bank of Ningxia
(BON) in Yinchuan launched a pilot project for Islamic finance in 2009. This was
driven by local Hui businesses that aimed to acquire Shariah compliant instru-
ments via investment savings. The BON followed previous initiatives in Malaysia,
and the BON provided Shariah compliant financial services at its branches. These
financial instruments were approved by the China Banking Regulatory Commis-
sion, and the BON offered non-interest savings accounts that provided gifts (fLfm)
to the customers, and investment accounts that complied with Shariah law. Fur-
thermore, Murabaha was utilized where the BON purchased the goods on behalf of
the customer, and then resold the goods to the customers at a price in addition to
profit. Challenges arose from the existing problems that relate to inadequate capi-
talization and the limited number of loans. Furthermore, there are restrictions on
the investment into trust companies and prohibitions related to Islamic banking
instruments, such as mudaraba and musharaka. The yields of these instruments
were rather low, which made it economically challenging. However, there have been
recent attempts at providing the provisioning of Islamic finance compliant funds
to support foreign investment into Chinese entities. Malaysia and Hong Kong have
become major markets for Islamic compliant funds that invest into Chinese enter-
prises (Katterbauer & Moschetta, 2022).
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The acquisition of shares in the People’s Republic of China (PRC) and invest-
ment represents a challenge for foreign investors. The Chinese capital market is
fragmented and the purchase of shares is subject to restrictions, which leads to
a differentiation in terms of share categories. The first category is the A-shares,
that represent publicly listed companies that are listed on the Chinese stock ex-
changes and are denominated in yuan renminbi. The next category is composed of
the B-shares that are foreign investment shares and listed in the domestic market
and have foreign currency denomination (CBIRC, 2021). Finally, the H-shares are
those that trade on the Hong Kong exchanges and are both regulated by Chinese
law but are tradeable by anyone. As they are traded in Hong Kong, they are denom-
inated in Hong Kong Dollar (HKD). A-shares are mostly listed on the Shanghai or
Shenzhen stock exchanges, and are primarily available to mainland Chinese cit-
izens only. There are options nowadays where foreign investment structures are
permitted to invest into these entities via Qualified Foreign Institutional Investors
(QFIIs). There is a limited number of institutional investors that have qualified for
such investment status and can purchase and sell these A-shares (Hassanat & Al
tarawneh, 2015). For any investor that is not QFII qualified, the sole option arises
in the form of the acquisition via an emerging market fund or via American depos-
itary receipts (ADR).

H-shares are another major way for investors to invest into Chinese companies
that are listed on the Hong Kong Stock Exchange. These shares are issued in China un-
der Chinese law and have to fulfill Hong Kong Stock Exchange listing requirements.
Hence, the accounts have to comply with Hong Kong or international accounting
standards. The articles of the company has also to clarify the varying nature of both
domestic and foreign shares and the rights that are granted to each of the purchasers.
Generally, there are price discrepancies between A-shares and H-shares that arise at

the potential ability to access rights (Alam, Gupta, & Zameni, 2019).

Methodology

Islamic and Metaverse enterprises have gained significant attention in recent
years, which hasled to an increasing interest of investors into these companies for
their investments. A crucial question that arises for most investors engaging into
both Islamic and Metaverse enterprise investments is which one of those to prefer.
Generally, metaverse companies are high growth with potential high returns, and
have attracted significant attention. In contrast, Islamic enterprises have generally
been considered to be of limited risk with a strong focus on fundamentals and

adherence to Islamic principles. Given the growth of Islamic finance within Chi-
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na and the strengthened engagement of China and members of the Organization
of Islamic Cooperation, Chinese investors have seen strong interest in the invest-
ment in this sector. Simultaneously, the growth of metaverse companies within the
Chinese ecosystem has been a great impetus for the Chinese economy, and have
led to significant technological developments. A fundamental research question is
whether metaverse enterprises that are also Shariah compliant combine the bene-
fits of high returns from the metaverse in addition to risk limitations arising from
the Islamic nature of the business and its operations (Katterbauer, Syed, Cleenew-
erck, & Yilmaz Genc, 2022c¢).

The article focuses on a multi-parameter comparison of the portfolio perfor-
mance of Chinese metaverse and Islamic compliant enterprise shares, analyzing
the two groups in terms of their portfolio and risk performance. The constituents
for the metaverse and Islamic finance portfolios are taken from Islamic A Shares
ETF issued by Value Partners and the Hang Seng metaverse ETF, ensuring that in

both groups solely Shariah compliant enterprises are included.

The objective portfolio optimization is to select assets in such a way in order
to maximize the return on the overall investment while minimizing the risk expo-
sure. Generally, this requires the balancing of trade-offs between risk and return.
The general idea of selecting various types of assets can reduce the risk than having
solely ones that are similar in order to achieve the same return potentially. The
most common form of portfolio optimization is the mean-variance optimization
introduced by Harry Markowitz. The method assumes that the investors are risk-
averse and selects a set of assets that have minimal correlation but high returns.
Hence, for portfolios with the same return, the method will select the portfolio

where the individual assets are least correlated with each other.

The technique implies that any investor may acquire high-risk assets or se-
curities, as long as these high-risk investments are minimized by the un-
derlying assets. The overall portfolio risk balances the high-risk together
with lower-risk investments. Generally, the risk can be divided in systematic
and unsystematic risk. Systematic risk refers to risk that is not reduceable
through diversification. This can be in the form of general market and eco-
nomic risks, which affect all of investments. The unsystematic risk, in con-
trast, is specific risk that is solely dependent on the individual investment.
This implies that the overall risk can be diversified when investing into mul-
tiple investments. For diversified portfolios, the risk each asset poses to the

overall portfolio risk is relatively limited.
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The line represents the efficient frontier, the
optimal combination of risk and return
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Each dot represents a portfolio. Those closest to the

efficient frontier have the potential to produce the
greatest return with the lowest degree of risk.

Expected Return
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Figure 1: Efficient frontier graphical illustration

Given that there is a balance between risk and return leading to a multi-objec-
tive optimization problem where one has to determine either the targeted level of
return or risk. In order to determine the optimal portfolio allocations, the efficient
frontier represents all optimal level of returns given a particular level of risk. This
implies that for every level of return, the portfolio on the efficient frontier has the
lowest possible risk, and for every level of risk, the portfolio has the highest return.
Hence, any portfolio that is outside the efficient frontier is generally sub-optimal
in terms of either risk or return. The efficient frontier enables investments to be
judged accordingly, and the points on the curve are denoted as efficient as they

provide the maximum expected return for the given level of risk.

The mean-variance optimization approach suffers from several challenges. The
first challenge is that the portfolio may lead to unstable results with minor changes
in the inputs leading to significantly different portfolio allocations. This represents a
challenge for investment corporations that have to readjust their portfolios signifi-
cantly between different investment cycles. Furthermore, the optimal portfolios may
be highly concentrated that do not offer adequate diversification benefits. The sec-
ond challenge is that transaction costs when reallocating the portfolio are not taken

into account. The third issue is the definition of risk as the volatility of stocks.

Besides the mean-variance approach, there are different methods such as the
hierarchical risk partity (HRP) and the mean conditional value at risk (mCVAR).
The HRP addresses some limitations of the mean-variance optimization method
and the HRP does not require the inversion of the covariance matrix. For larger
portfolios and depending on the covariance matrix, the inverse may lead to highly
instable results. This makes the HRP more stable in terms of the results that it pro-

vides and is less dependent on the covariance matrix conditioning.
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Another method is mCVAR that does not assume that the returns are normally
distributed and so its not sensitive to extreme values like mean-variance optimi-
zation. This implies that if the stock experiences an anomaly in terms of its price
increases, the mCVAR will considerably be more robust than the mean variance op-
timization. Mean variance optimization faces challenges with anomalous increas-
es in price, which leads to a potentially disproportionate investment amount into

these asset classes.

Data Analysis

For the comparison, the constituents of the Hang Seng Metaverse Index and the
Value Partner Islamic A Shares index were utilized to qualify the enterprises that
are compliant with Shariah law and those representing the metaverse environment.
All stocks are either listed in Shanghai, Shenzhen or Hong Kong stock exchange
and have their main business operations in the mainland of China. These stocks
are representative for a comparison between Metaverse and Shariah-compliant
enterprises and their investment return performances. Before evaluating the per-
formance of optimal portfolios, the general statistics of the various enterprises
for the two different areas are outlined. Figure 2 provides a comparison of annual
dividend yields that demonstrate that the overall spread in yields is more signifi-
cant for metaverse enterprises as compared to Shariah-compliant ones. Generally,
the yields are higher for Shariah-compliant enterprises as compared to metaverse
corporations with a few outliers. Another important parameter is the maximum
drawdown that the stocks may experience based on the last 52 weeks. Generally,
metaverse companies experience significantly higher drawdowns as compared to
Shariah compliant companies that arise primarily from the hype-induced invest-
ment focus that most metaverse enterprises face. Furthermore, comparing the
price to book ratio illustrates the challenges that metaverse corporations have en-
countered in the last year with a major outflow of funds from such stocks as well as
a decrease in their respective stock prices. This has caused their price to book ratio

decreasing significantly as compared to those of the metaverse corporations.
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Comparison of Annual Dividend Yield
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Figure 2: Comparison of annual dividend yields.

Comparison of Maximum Drawdown
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Figure 3: Comparison of maximum drawdown.

The mean-variance optimization requires besides the expected returns the co-
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variance matrix, which are under normal circumstances may lead to biases and not
representative of the general performance. Furthermore, the challenge is that pos-
itive volatility is preferred as compared to downside volatility, which would lead to
a loss in investment funds and performance. Hence, the mean-semivariance opti-
mization approach only penalizes the downside volatility, while keeping the upside
volatility in place and not affecting the portfolio allocation. In order to deal with
mean-semivariance optimization problem, a first attempt is to utilize a heuristic
for the conventional mean-variance optimization and then aim to approximate the
best solution. The challenge with such an approach is that the portfolio may not
be efficient in the mean-semivariance space. The optimization problem can be re-
written however in the form of a convex optimization problem that integrates a
maximization of the target semivariance. Generally, these optimization problems

can be efficiently solved given modern efficient optimization algorithms.

Comparison of Price to Book Ratios

o

o 000 o

Price to Book Ratio

1

Metaverse Islamic

Figure 4: Comparison of price to book ratios.

Another alternative optimization framework is the conditional value at risk.
This is also called the expected shortfall and represents the tail risk. The CVaR can
conventionally be considered as the average loss that may occur during extreme
situations and is quantified by the conditional value at risk. Specifically, the confi-

dence level has to be specified.
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Another measure is the conditional drawdown at risk (CDaR) that measures
the tail risk and aims to alleviate the challenges with the efficient semivariance
and efficient CVaR that do not take into account the material decrease in value.
Specifically, the CDaR aims to measure the average losses that may occur during
difficult periods. The final is the hierarchical risk parity that aims to overcome some
of the challenges of mean-variance optimization. First, the correlation of assets
is utilized to create a distance matrix, and the assets are clustered into a tree via
hierarchical clustering. Within each of the tree branches, the minimum variance
portfolio is created, and the iteration then combines all the optimal mini-portfolios

in order to determine the most optimal one.

In order to determine the overall performance of the portfolios between these
investing into Metaverse and those investing into Islamic, one can observe that
the average estimated expected annual return is significantly higher for those in
the Islamic portfolio as compared to those in the metaverse. Specifically, Table 1
demonstrates that except for the mean-variance and hierarchical risk parity opti-
mization, the Islamic portfolio significantly outperforms the Metaverse one. Given
that the efficient semivariance, CVaR and CDaR penalize downside risk, the port-
folio performs better due to the lower risk that may arise and the potential signifi-

cant downside variations that occur for the metaverse enterprises.

Table 1: Estimated expected annual returns (in %) for the different portoflios.

Metaverse Islamic
Efficient Semivariance 15.7 28.6
CVaR 154 29.1
CDaR 17.9 314
Mean-Variance Optimization 35.1 36.3
HRP 27.0 27.3

While the results are not comprehensive, they provide an important outline of
the enhanced performance and lower risk of an Islamic portfolio in China as com-
pared to an investment into metaverse corporations. This also demonstrates the
necessity for metaverse corporations to mature in China in order to establish solid
returns with limited risks. A similar experience can be observed from comparing
the efficient frontiers as illustrated in Figure 5 and Figure 6 and the plotting of
several random portfolios. Generally, the Islamic portfolios exhibit wider spread in
terms of volatility as compared to those in the metaverse that experience a signifi-

cant difference in the return rates.
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Figure 5: Efficient frontier and max sharpe for the metaverse portfolio

with random portfolios colored by the sharpe ratio.
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Figure 6: Efficient frontier and max sharpe ratio for the Islamic portfolio with

random portfolios colored by the sharpe ratios.
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This is visible when analyzing the various sharp ratios and overall efficient
frontier that exhibits for the metaverse portfolios a significantly lower return rate

as compared to those in the Islamic portfolio.

Conclusion

The metaverse in China has become of paramount importance within the last
several years, being a virtual universe where individuals and companies can in-
teract. While the metaverses are still nascent, there has been increasing interest
and capital inflow into these universes. Shariah-compliant corporations have been
gradually attracting significant funds from Islamic countries, given the growing
strong engagement and trade. Similarly, metaverse corporations have been gain-
ing significant sizes in the Chinese market and have become cornerstones of the
investment landscape. For Islamic investors, questions arise whether these new
metaverse corporations provide better returns given the massive hype and media
attention they have attracted, and whether a portfolio investment into these cor-
porations deliver the benefits promised. The article provides a comparative analysis
between Chinese Islamic metaverse and Shariah-compliant enterprises, where all
enterprises have either A or H-shares. The performance analysis over a timespan of
10 years demonstrates that the most optimal portfolios have similar expected re-
turns while general Shariah-compliant enterprises provide significantly lower risks

as compared to the metaverse ones.
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