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ABSTRACT

The article provides a comparative analysis of the principles behind the organization and operation of financial systems
of metaverses in the public sector based on decentralized finance (DEFI) and digital currencies of central banks (CBDC).
The purpose of the study is to assess the effectiveness of financial systems based on DEFI and CBDC in order to develop
scientifically supported recommendations for choosing the optimal model of financial organization for the state metaverse.
The objectives of the study are to systematize the characteristics of DEFI and CBDC, identify the potential opportunities
and limitations of each system, and develop recommendations for selecting a metaverse financial model. The research
methodology includes a comprehensive comparative analysis of these systems based on several key criteria, including
centralization, legal regulations, accessibility, technological aspects, inflation control, security, scalability, and other relevant
parameters. Based on the results of the study, the authors conclude that the choice between DEFI and CBDC is determined
by the state’s goals, level of trust in financial institutions, and readiness for digital transformation. Both systems have their
own advantages and limitations, which require a tailored approach based on the national characteristics and strategic
goals of each country’s development plan. The practical significance of the study lies in the potential application of the
developed recommendations to the formation of the country’s financial strategy within the context of developing the
digital economy and metaverses.
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INTRODUCTION

The rapid development of digital technologies
has led to the emergence of the concept of the
metaverse, an integrative ecosystem of virtual
worlds that offers users an immersive and excit-
ing experience. This new phenomenon is trans-
forming existing systems and creating new val-
ues in terms of economics, environment, society,
and culture.!

Technically, the metaverse represents
a qualitatively new stage in the evolution of
media hardware and software, featuring im-
proved touch interfaces that enhance user in-
teraction [1].

Taking into account the advantages of using
metaverses for different user groups [1-8], their
implementation in public administration opens
up great prospects for improving its efficiency
[1,2,9,10].

Despite the fact that the metaverse is still at
an early stage of development, its concept in
the public sector has already been implemented
in countries such as the USA, China,? the UAE,?
South Korea,* Singapore, Spain, etc. [11-14].

At the same time, there are different ap-
proaches to the organization of the metaverse
in public administration. One of the main ques-
tions is which system of finance organization
in the state metaverse would be most effec-
tive — based on decentralized finance (DEFI)
or central bank digital currencies (CBDC). Both
systems have their own positive and negative
features, both objectively and subjectively.

DEFI VS.CBDC
To compare these two options for building a fi-
nancial system for state metaverses, we will fo-

! International Telecommunications Union (ITU). Definition
of metaverse 2023. URL: https:/www.itu.int/dms_pub/itu-t/
opb/fg/T-FG-MV-2023-PDF-E.pdf (accessed on 22.06.2025).

2 Interesse G. China’s Debut in the Metaverse: Trends to
Watch (Updated). China Briefing. URL: https://www.china-
briefing.com/news/metaverse-in-china-trends (accessed on
20.08.2025).

% Dubai Future Foundation launches new report on future of the
metaverse. URL: https://www.wam.ae/en/details/1395303113683
(accessed on 10.08.2025).

4 Press Conference. Mayor Oh Se-hoon, a citizen of the world’s
first city ‘Metaverse Seoul” Invitation. Seoul City Hall Website.
URL: https://opengov.seoul.go.kr/press/27671570 (accessed
on 22.08.2025).
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cus on several basic criteria to conduct a more
detailed analysis of each one. The proposed cri-
teria for this analysis are shown in Fig. 1.

The first and most important criterion for
comparative analysis is centralization vs. de-
centralization. The essence of the DEFI sys-
tem lies in its decentralized nature, which is its
main advantage for certain categories of users.
DEFI is a model of financial organization that
does not have intermediaries, transactions are
carried out automatically through distributed
ledger technology (DLT), which represents
a conceptually new data storage model, where
users exercise direct control over their assets,’
and the most common type of technology used
is blockchain. On its basis, metaverses and re-
lated instruments such as cryptocurrency, sta-
blecoins and NFTs function.

Experts identify the following advantages of
using decentralized finance technology (Fig. 2).°

As noted by F.-Y. Wang, R. Qin, X. Wang,
B. Hu, the metaverse should not be under the
control of any particular organization. The ide-
al scenario would involve an open space where
users can fully own their assets and influence
the future direction of the platform [15].

The fusion of metaverse and blockchain
technologies offers new opportunities for en-
hancing transparency and optimizing govern-
ment processes in various areas, such as pub-
lic procurement, electronic voting, healthcare,
education, land management, and digital iden-
tification of citizens. The metaverse based on
DEFI can be used for virtual consultations with
authorities, public discussions, and modeling
the effects of new laws. Automated smart con-
tracts can also be implemented to simplify and
expedite the fulfillment of government obliga-
tions such as distributing subsidies and grants.
Moreover, the use of blockchain and metaverse
contributes to creating an open and decentral-
ized system where citizens can monitor pro-

> Decentralized Finance. Moscow: Bank of Russia, 2022.
51 p. URL: https://cbr.ru/Content/Document/File/141992/
report_07112022.pdf (accessed on 22.06.2025).
¢ Decentralized Finance. Moscow: Bank of Russia, 2022.
51 p. URL: https://cbr.ru/Content/Document/File/141992/
report_07112022.pdf (accessed on 22.06.2025).
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Fig. 1. Criteria for a Comparative Analysis of the Organization of Finance in the State Metaverse Based
on Decentralized Finance (DEFI) or Central Bank Digital Currencies (CBDC)

Source: Compiled by the authors.

cesses in real-time, which increases trust in
government institutions and makes governance
more efficient and transparent [4, 16].”

Thus, the DEFI system operates indepen-
dently of direct government control, which al-
lows users to avoid excessive regulation. At the
same time, decentralized systems offer equal
access to financial services for everyone. How-
ever, this system has some weaknesses, as it is
vulnerable to fraudulent projects due to lack
of strict regulatory standards and centralized
government control.

In turn, the digital currency of central
banks — CBDC, based on its essence, is a cen-
tralized system, as it is issued by the central
bank of the state and managed by government

" Gaurav K. The Metaverse and Blockchain Technology:
What the Future Holds. Open Source. URL: https:/www.
opensourceforu.com/2024/06/the-metaverse-and-blockchain-
technology-what-the-future-holds/ (accessed on 15.08.2025).
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agencies. That is, it retains elements of cen-
tralization and control by regulators, which is
an advantage for some categories of users, but
a disadvantage for others [5].

From the perspective of maintaining finan-
cial stability in a country, the use of CBDC
provides the central bank with an opportunity
to better control the management of funds
movements. This helps to increase the effec-
tiveness of monetary policy implementation.
To enhance the transparency of the economy,
CBDC provides government agencies with ac-
cess to data on users and their digital cur-
rency transactions. This improves govern-
ment control and monitoring of financial
flows, making it easier to detect and prevent
illegal activities. Increasing the transparency
of CBDC transactions also contributes to the
fight against corruption and other illegal ac-
tivities such as tax and fee evasion, which
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Fig. 2. Advantages of Using Decentralized Finance Technology DEFI

Source: Compiled by the authors.

increases the effectiveness of fiscal policy and
the effectiveness of anti-corruption measures
[17-19]. The possibility of CBDC program-
ming opens up new horizons for the imple-
mentation of various control and manage-
ment mechanisms [20].

According to experts, the introduction of
a central bank digital currency allows for the
use of “colouring” technology, which ensures
targeted use of funds. This means that CBDC
can be used to pay for specific goods and servic-
es. This measure increases government spend-
ing efficiency, especially in public procurement
and government contracts. A coloured CBDC is
a component of the money supply, as well as
common CBDC or cash, and it is used in settle-
ments alongside them.?

8 The main directions of the unified state monetary policy for
2023 and the period 2024 and 2025. The Bank of Russia. URL:
https://www.consultant.ru/document/cons_doc LAW 430425/
(accessed on 18.07.2025).

FINANCE: THEORY AND PRACTICE 4 Vol. 30, No.4°2026 ¢ FINANCETP.FA.RU @

Using the CBDC system in the state
metaverse has a number of advantages, com-
bining the capabilities of digital technologies
with the financial system (Fig. 3).°

Thus, a comparison of the proposed systems
based on the criterion of “centralization/de-
centralization” leads to the following conclu-
sion: the DEFI system provides transparency
of operations and relative independence from
regulatory authorities, but it carries risks of
fraud and vulnerabilities in the blockchain. On
the other hand, CBDC provides stability and re-
liability through government control, but limits
user autonomy and market freedom.

The next criterion of comparison is legisla-
tive regulation.

? Chernyshova E. Experts assessed the benefits of international
settlements in digital rubles. Who can save money on a new
form of currency and how? RBC. URL: https://www.rbc.ru/
finances/14/02/2024/65ca2d89a794710fcdff4e3  (accessed on
25.07.2025).
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Fig. 3. Advantages of Using the CBDC System in the Financial System of the State Metaverse

Source: Compiled by the authors based on data [19-22].

The DEFI system, which operates either
outside government regulation or within
insufficiently effective regulation, often
ignores tax obligations and international
sanctions. Anonymous transactions make
it difficult to identify taxpayers, while the
absence of government control or its inef-
fectiveness, and the international nature of
the transactions in the system, may lead to
problems with compliance with legislation
related to money laundering and terrorism
financing.'®

According to experts of the Bank of Russia,
strengthening the relationship between tra-
ditional finance and DEFI protocols without
regulatory guarantees can lead to a domino
effect on investors around the world, losses of
financial intermediaries, uncontrolled move-

10 Decentralized Finance. Moscow: Bank of Russia, 2022.
51 p. URL: https://cbr.ru/Content/Document/File/141992/
report_07112022.pdf (accessed on 22.06.2025).

130

ment of market participants into the unregu-
lated segment, and realization of systemic risks
for the entire financial market.!!

The CBDC system, in turn, is fully regulated
by the state, integrated into the country’s cur-
rent financial system, and allows for capital
controls, tax collection, and anti-money laun-
dering [5].'2 China is a prime example of such
successful work in the field of CBDC regulation
[23].

However, there are some significant draw-
backs for users: reduced financial freedom due
to strict government control and excessive gov-
ernment interference in the economic activities
of citizens.

11 Decentralized Finance. Moscow: Bank of Russia, 2022.
51 p. URL: https://cbr.ru/Content/Document/File/141992/
report_07112022.pdf (accessed on 22.06.2025).

2The concept of the digital ruble. Moscow: Bank of
Russia, 2021. 30 p. URL: https://cbr.ru/Content/Document/
File/120075/concept_08042021.pdf (accessed on 12.07.2025).
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Therefore, comparing DEFI and CBDC ac-
cording to the criterion of “legislative regula-
tion”, we can note that the absence or low level
of legislative control in DEFI promotes flexibil-
ity and innovation, while making it difficult to
comply with legal norms. The total legislative
regulation of CBDC simplifies administration,
increases user trust, but is perceived as gov-
ernment interference in economic activity and
requires significant resources for development
of a legal and regulatory infrastructure.

The next criterion for comparison is acces-
sibility and inclusivity.

The DEFI system is open to all internet us-
ers, regardless of location, nationality or status;
it minimizes barriers to entry into the finan-
cial services sector by allowing people without
a bank account to use financial instruments.
According to experts from the Bank for Inter-
national Settlements, cross-border transactions
are a particularly important aspect of metav-
erses, as users can potentially be located in dif-
ferent jurisdictions [5].!> However, the open-
ness and accessibility of DEFI can create risks
of abuse, when, for example, some users may
intentionally act to the detriment of the pro-
tocol and other users. For example, if a group
of individuals simultaneously owns more than
50% of the control tokens of two protocols, the
assets of one of them may be fraudulently in-
cluded in the second protocol (“pumping out
the protocol”).*

The CBDC system loses in this sense, as it is
mainly limited to citizens of a certain country
and their level of access to banking services,
even despite the fact, that due to the ready in-
frastructure, transparency, and (often) free of
charge operations with CBDC, it ensures an
increase of financial inclusion and the accessi-
bility of financial services for citizens and busi-
nesses by providing them with access to a wider
range of services based on CBDC [18, 20].

13 Volkova O.V. Economics of the future: metaverses. An
economic conversation. URL: https://econs.online/articles/
techno/ekonomika-budushchego-metavselennye/?ysclid=lxee
zlmut1262032088 (accessed on 22.06.2025).

4 Decentralized Finance. Moscow: Bank of Russia, 2022.
51 p. URL: https://cbr.ru/Content/Document/File/141992/
report_07112022.pdf (accessed on 22.06.2025).
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It should also be noted that the diversity of
CBDC creates a need for their compatibility in
order to facilitate international settlements,
particularly in the context of globalization and
the development of digital economies. However,
differences in standards, legislation, and tech-
nological solutions used by different central
banks significantly complicate cross-border
payment implementation, leading to fragmen-
tation and decreased efficiency of the system
[24]. In addition, the use of digital currencies
by central banks faces legal and regulatory bar-
riers. The main challenges include ensuring
transparency in financial transactions, prevent-
ing money laundering and terrorist financing,
and protecting personal data. These aspects
often conflict with national interests, as each
country has its own requirements for regulating
financial flows.

To address these issues, it is essential to de-
velop international standards and interaction
protocols, as well as universal technical stand-
ards and agreed rules for integrating CBDC. It
is also necessary to coordinate between coun-
tries to establish agreed legal norms for the
use of CBDC, develop a global system to unite
various CBDC, and ensure seamless conver-
sion between them. Additionally, to strengthen
international cooperation while taking into
account national specificities is crucial. How-
ever, implementing these measures requires
significant efforts, time, and consideration of
the geopolitical and economic situations in the
world, including the impact of economic sanc-
tions imposed by different countries.

Overall, a CBDC has significant potential to
simplify cross-border payments. This is due to
the fact that traditional international transfers
often take up to several days due to the need
to go through many intermediaries and cor-
respondent banks, whereas settlements using
CBDC can technologically allow for instant and
direct transfer of funds [24].

Consequently, according to the criterion of
“accessibility and inclusivity”, the DEFI system,
despite the lack of consumer protection, ex-
pands the international availability of financial
services. The CBDC system also expands access
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to financial services inside the country, but is
usually limited by its jurisdiction.

Technological aspects are also an important
issue, for which it is advisable to compare the
proposed financial management systems in the
state metaverse.

The DEFI system, as mentioned earlier, is
based on distributed ledger technology (DLT) or
blockchain, which is the most common version,
and has both advantages and disadvantages.
Blockchain solves a wide range of tasks in the
metaverse, such as digital identity and asset
management, providing secure management
of user data across platforms, and simplifying
the transfer of assets between virtual environ-
ments while preserving their value and owner-
ship rights.!> Blockchain also opens up oppor-
tunities for decentralized management: with
the help of this technology, users can jointly
manage virtual spaces and allocate resources.
The technology provides a high degree of an-
onymity.!® Transparency and low fees attract
many enthusiasts and entrepreneurs, but the
specifics of the interfaces and other technical
difficulties of using the technology reduce its
widespread use. However, in general, the DEFI
system demonstrates a high potential for the
development of innovative technologies.

The CBDC system utilizes traditional bank-
ing technologies and the infrastructure of cen-
tral banks, ensuring stable network operations
and low transaction fees. At the same time, it is
possible to integrate with existing banking sys-
tems. Due to its simplicity and clarity, digital
money is an attractive alternative for most citi-
zens, contributing to the widespread adoption
of the technology among the general public.

Therefore, according to the criteria of com-
parison “technological aspects” it can be con-
cluded that the DEFI system has a high poten-

15 Ghatak A. Worldline Shaping the Future of Payments in
the Metaverse and Beyond. DQ India. URL: https:/www.
dqgindia.com/interview/worldline-shaping-the-future-of-
payments-in-the-metaverse-and-beyond-4755194 (accessed
on 15.08.2025).

16 Gaurav K. The Metaverse and Blockchain Technology:
What the Future Holds. Open Source. URL: https:/www.
opensourceforu.com/2024/06/the-metaverse-and-blockchain-
technology-what-the-future-holds/ (accessed on 15.08.2025).
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tial for developing innovative technologies,
but it faces problems with productivity and
sustainability. The CBDC system, on the other
hand, has high reliability and compatibility
with traditional financial institutions, but it
is less open to technological experimentation.

Inflation control and monetary policy are
the next criteria for comparison.

The system based on decentralized finance
is largely independent of government policy
and subject to fluctuations in the value of
cryptocurrencies and market factors.!” At the
same time, insufficient control over the money
supply can lead to hyperinflation or deflation.
Researchers argue that the transition to a fully
decentralized financial system is questionable
due to states’ desire to control cash flows [25].

At the same time, when using the CBDC
system, the money supply is controlled by the
central bank, which makes it possible to regu-
late inflation and maintain the stability of the
national currency. The state controls the issu-
ance and circulation of CBDC, which, on the
one hand, gives it the opportunity to imple-
ment an effective monetary policy, and, on the
other hand, reduces the possibility of influenc-
ing the market by other participants.

Consequently, a comparison of DEFI and
CBDC systems based on the criterion of “in-
flation control and monetary policy” shows
that DEFI promotes the development of free
markets and reduces state influence on the
economy, but also causes price instability and
risks of inflation, whereas, the CBDC system
provides economic stability and confidence in
the currency, while reducing the ability of in-
dependent market participants to influence it.

The next criterion is the security of transac-
tions. Security in the metaverse must be en-
sured in two different directions: data security
and software security [4].

According to experts, the metaverse, which is
built on distributed ledger technology, is con-
sidered as a secure environment for introducing

17 Volkova O.V. Economics of the future: metaverses. An
economic conversation. URL: https://econs.online/articles/
techno/ekonomika-budushchego-metavselennye/?ysclid=Ixee
zlmut1262032088 (accessed on 22.06.2025).
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digital technologies and expanding the range
of services beyond traditional online platforms.
Decentralized systems securely and transpar-
ently store and manage data. Digital ledgers
like the blockchain record all system trans-
actions. After being added to the blockchain
and confirmed by the nodes, the data cannot
be changed or deleted [26]. The blockchain
protects confidential data using a consensus
mechanism that allows you to change stored
data only with the consent of all nodes par-
ticipating in the blockchain [4, 27]. This pro-
tects the integrity and immutability of the data.
Therefore, in the blockchain network, users can
safely make transactions with virtual goods,
virtual real estate, virtual currency and digital
money online [16].

The concept of decentralized identity, when
used in conjunction with Web3, by attaching
information to digital wallets, makes it possible
to eliminate fake accounts, spam and bots that
currently undermine people’s trust in the In-
ternet. This, in turn, helps to reduce cybercrime
and financial fraud in the network, providing
users with a greater sense of security and con-
venience [28].

At the same time, the DEFI system is based
on open-source and publicly available block-
chain technology, which makes it susceptible
to hacking and programming errors. While
transparency of transactions is undoubtedly
an advantage, inadequate verification of con-
tracts can result in significant asset losses.
The current level of self-regulation in these
systems does not ensure adequate risk man-
agement.!®

The CBDC system ensures high transaction
security and data security through centralized
management and the use of proven infrastruc-
ture solutions. Government support minimizes
the risks of hacking and fraud. At the same time,
the novelty of the CBDC is that it provides ac-
cess to completely secure assets that allow for
large-scale operations without any addition-
al encumbrances, guarantees and costs [18].

18 Decentralized Finance. Moscow: Bank of Russia, 2022.
51 p. URL: https://cbr.ru/Content/Document/File/141992/
report_07112022.pdf (accessed on 22.06.2025).
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CBDC’s technical support makes it possible to
reduce and/or eliminate a significant number of
user risks. A CBDC (unlike cryptocurrency, for
which the situation may vary) has the status of
a legal tender [19].%

However, the centralized structure of a CBDC
creates a single point of failure, making it sus-
ceptible to large-scale attacks. Additionally,
data leaks can occur, as all transactions are
stored in a single location. To mitigate these
risks, governments should invest in developing
innovative protection technologies and con-
tinuously update security systems to prevent
cyber threats associated with the use of digital
currencies [19].

Thus, comparing DEFI and CBDC systems
in terms of “transaction security”, we can see
that each has its own advantages and disad-
vantages, due to the different technological
foundations of these systems. Despite the
claimed security, both systems still face the
risk of cyber attacks.

Another criterion for comparison is the scal-
ability and performance of the system. Despite
its international nature and extensive cross-
border capabilities, the DEFI system loses sig-
nificantly, as modern blockchains have limita-
tions on the number of transactions processed
per second, which slow down the processing
of large volume of payments and increase
fees. Network congestion (limited bandwidth
leading to delays and increased transaction
costs), or, conversely, underloading due to lack
of a critical mass of users (small number of
nodes), leads to weakened security.?’ Therefore,
this may become an obstacle to widespread
adoption and reduce efficiency as transactions
increase.

Bank of Russia experts have noted that pos-
sible failures in the infrastructure during mass
(algorithmic) settlement transactions due to

19 Central bank digital currency. EDPS TechDispatch. European
data protection supervisor. URL: https://www.edps.europa.eu/
data-protection/our-work/publications/techdispatch/2023-
03-29-techdispatch-12023-central-bank-digital-currency en
(accessed on 10.08.2025).

2 Decentralized Finance. Moscow: Bank of Russia, 2022.
51 p. URL: https://cbr.ru/Content/Document/File/141992/
report_07112022.pdf (accessed on 22.06.2025).
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abnormal operation of large DEFI solutions or
limited capacity could become a serious issue.?!

In turn, in the CBDC system, central banks
can create specialized high-performance so-
lutions that ensure fast processing of a large
number of transactions, reducing network load
and increasing user convenience. However, this
scalability is usually limited to a single state.

Therefore, comparing DEFI and CBDC ac-
cording to the criterion of “scalability and sys-
tem performance”, we can note the low degree
of scalability of the CBDC system and the low
level of performance and the possibility of fail-
ures of the DEFI system.

The next sign of comparing the principles
of organization and functioning of financial
systems in metaverses based on DEFI or CBDC
is political neutrality. From this point of view,
DEFI is in a better position because it is less
dependent on government regulations (or even
independent from them), which attracts foreign
users and projects and potentially strengthens
international cooperation and diversification of
the economy. In contrast, CBDC, as a project of
a central bank, is directly affected by the state.
Any political decisions directly affect its func-
tionality. According to experts, this causes a low
level of trust in CBDC on the part of users [29].

Therefore, a comparison based on “political
neutrality” demonstrates the advantages of the
DEFI system over the CBDC system as the most
free from the influence of political decisions.

It is also worth noting such features of com-
parison as anonymity and confidentiality. In
this case, we can note that the DEFI system is
characterized by a high degree of confidenti-
ality and anonymity, attracting both ordinary
users and intruders. This creates both privi-
leges for users and risks to the security of the
system [16].

In contrast, the CBDC system has a direct
connection with the government and regula-
tory structures, which may cause distrust on
the part of some users and organizations that
fear government interference in private affairs.

21 Decentralized Finance. Moscow: Bank of Russia, 2022.
51 p. URL: https://cbr.ru/Content/Document/File/141992/
report_07112022.pdf (accessed on 22.06.2025).
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Strict state control allows for increased security,
but potentially limits privacy [21].

Thus, according to the criterion of “ano-
nymity and confidentiality”, the DEFI system
wins over the CBDC system, which has central-
ized control from the state. However, the high
degree of confidentiality in the DEFI system
involves many risks, as it attracts fraudsters
and violators of tax and AML legislation, which
was discussed above as part of a comparative
analysis based on the criterion of “transaction
security”.

In modern conditions of universal striv-
ing for sustainable development, it is also
important to note such features for compari-
son as energy consumption and environmen-
tal friendliness. Decentralized finance tends
to operate on blockchain platforms, such as
Ethereum, which utilize various consensus
mechanisms. Many blockchains, for exam-
ple those based on the Proof-of-Work (PoW)
algorithm, consume significant amounts of
energy [27]. The high energy consumption of
the blockchain has a negative impact on the
environment due to significant carbon emis-
sions associated with the use of non-renewable
energy sources for mining [6]. However, the
transition to more energy efficient mecha-
nisms such as Proof-of-Stake (PoS) reduces
energy consumption. In the meantime, de-
centralization requires maintaining multiple
nodes, which also increases the overall energy
consumption of the system.

The metaverse can positively impact envi-
ronmental sustainability by reducing CO, emis-
sions through telepresence, reducing energy
consumption and waste through augmented
reality features. However, the use of Industry
5.0 technologies, Al training and cloud gaming
will increase greenhouse gas emissions, and the
growth of electronic waste will lead to soil and
water pollution [4].

In turn, central bank digital currencies are
being developed to minimize energy costs. They
often work on existing banking technologies
where there is no need for energy-intensive
consensus mechanisms, making CBDC more
energy efficient than DEFI. Because of its low
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energy consumption and increased centrali-
zation, CBDC systems are less harmful to the
environment. Central banks often use energy-
efficient technologies and can regulate the use
of sustainable energy sources in developing and
maintaining CBDC. Some experts are investi-
gating the environmental risks of digital cur-
rency circulation, while considering the volume
of electricity consumption and the possibility
of switching to renewable energy sources [22].
Using centralized CBDC-based solutions can
reduce energy costs and minimize the carbon
footprint.

From the above, we can conclude that, ac-
cording to the criteria of comparison “energy
consumption and environmental friendliness”,
CBDC surpasses DEFI due to its centralized
architecture and the lack of need for energy-
intensive consensus mechanisms. Despite its
decentralization, DEFI is still less effective in
terms of environmental sustainability, but the
technology is gradually improving this situa-
tion.

CONCLUSIONS

According to the analysis, it can be noted that
the choice between DEFI and CBDC depends on
the following factors:

« The objectives of the state.

« The level of trust in financial institutions.

« Readiness for digital transformation.

From the perspective of the state’s objec-
tives, a CBDC system is suitable for a country
that wants to control the financial system and
maintain the stability of its national economy.
This type of system allows the government to
retain control over money creation, payments,
and market regulation, which can help prevent
the emergence of shadow banking activities
and reduce the risks associated with them. Ad-
ditionally, it enables the implementation of
tools for transaction monitoring, increasing
transparency in the financial system, and con-
tributing to the effective fight against money
laundering and financing of terrorism. The
choice of DEFI system is appropriate for a state
that is interested in fostering innovation and
reducing regulatory burden, as decentraliza-
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tion reduces reliance on traditional financial
institutions and enhances the accessibility of
financial services to users. This system ena-
bles the creation of a competitive marketplace
among financial service providers, promoting
the growth of startups and innovative solutions,
while also enhancing economic freedom and
minimizing bureaucracy.

From the perspective of the level of trust in
financial institutions, choosing a CBDC sys-
tem would be appropriate if trust in tradition-
al banks is low. In this situation, introducing
a CBDC would allow the government to rebuild
trust by enhancing the transparency of trans-
actions and reducing the risks associated with
the banking system. Additionally, central banks
could respond more swiftly to crisis situations
thanks to centralized control over the system.
Choosing a DEFI-based system would be the
right choice when a high level of distrust in
government agencies and the central banks
makes decentralization an attractive alterna-
tive. Users prefer independent platforms that
protect their assets and privacy, and the possi-
bility of circumventing government regulation
and control is attractive to those who seek to
avoid government interference in their eco-
nomic activities.

From the perspective of readiness for digi-
tal transformation, a CBDC system would be
appropriate for countries with a high level of
digitalization among the population and infra-
structure. The transition to CBDC could accel-
erate the development of the digital economy,
reduce the costs of cash circulation and increase
the speed of payments. At the same time, sup-
porting government initiatives to digitize soci-
ety and businesses can contribute to growth in
investments in digital technology infrastructure.
The DEFI system would be a suitable choice for
countries with a lower level of digitalization and
weaker infrastructure, as it can help gradually
introduce decentralized finance, stimulating the
development of new technologies and creating
conditions for competition between traditional
and new financial market participants. The lack
of a strong attachment to the current banking
system can facilitate the adoption of decen-
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tralized platforms, allowing users to manage
their assets more independently. This can be
beneficial for countries that are just beginning
to explore the possibilities of digital finance
and want to take advantage of the benefits of
decentralized systems.

Each option has its own set of advantages
and disadvantages. Therefore, it is essential to
consider all the factors before making a deci-
sion. Based on the analysis, we believe it makes
sence formulating recommendations for the
implementation of a specific system for organ-
izing the finances of the state metaverse, taking
into account the level of economic development
and political stability of each country.

For countries with unstable economic or
political situation, where it is essential to pro-
vide strict control over financial flows, main-
tain macroeconomic stability, reduce the risk
of criminal activity, and comply with legisla-
tion, establishing a financial system based on
a centralized digital currency (CBDC) in the
metaverse looks like the most effective option.
This approach would provide maximum pro-
tection for the economic interests of the state,
increase the efficiency of tax collection, and
avoid potential abuses associated with decen-
tralized finance (DEFI). Furthermore, this so-
lution would strengthen the role of the central
bank and integrate the new currency with the
existing financial mechanisms, significantly
reducing risks to the country’s financial sector.

For developed countries with strong econo-
mies and stable political systems, the use of any
of these systems or their combination would
be acceptable, depending on the goals pursued.
These countries have the necessary resources
and infrastructure to support any selected sce-
nario, providing a high level of security and
stability essential for effective management of
the economic situation.

Emerging economies may prefer to imple-
ment DEFI technologies, as they enable the

rapid development of innovative solutions es-
sential for economic growth.

Countries with economies in transition are
currently undergoing a shift from a centralized
economic system to a market-based economy.
These countries may benefit from adopting
a hybrid model that combines the elements
of DEFI and CBDC. This approach could take
advantage of decentralization and innovation,
simultaneously providing government support
and regulation.

Small island states or regions with small
population could also effectively utilize both
approaches simultaneously to create a hybrid
system that combines the security and control
of CBDC with the flexibility and innovation of
DEFI.

In general, hybrid systems that combine
decentralization and centralized supervision
have the greatest potential to improve state
metaverse management efficiency. Decentral-
ized systems as a source of innovation and
inclusion and centralized digital currencies
as a means of managing and ensuring legal
certainty complement each other in an ar-
chitecture that is consistent with the nature
of public sector metaverse finance. This ar-
chitecture relies on immutable ledgers and
blockchains, smart contracts, colored budget
funds, decentralized identities, and legal ora-
cles that effectively integrate transparency,
compliance, and auditing into its structure
and processes.

A comparison of DEFI and CBDC demon-
strates that the correct formulation of the
question is not an “either-or” choice, but rather
a range of architectural combinations and areas
of application on the one hand, and specific
conditions of each country and its economic
goals on the other hand. The main thing here is
to consider the balance between centralization
and decentralization, regulation and freedom,
security and innovation.
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